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ON MODULES. 


HyDRAULIC engineers not having yet arrived ata 
perfect module for measuring the amount of water 
drawn off in an open channel for irrigation or other 
purposes from an open canal or reservoir, under a 
varying head of pressure, it is a matter of some in- 
terest to examine the older types of design of 
modules that have been used at various times, and 
in various countries, before going on to those of 
more modern form. ‘The designs being neces- 
sarily simple, they will be found perfectly compre- 
hensible by means of description without the aid of 
drawings or diagrams. 

Piedmont appears to have been the birthplace of 
modules, for although irrigation is essentially 
Oriental in origin, owing to its extreme reproductive 
power in hot climates, and though it was introduced 
into Europe by the Moors, we do not find, either in 
India or in Spain, where portions of these works 
still exist, anything approaching to a module. The 
systems employed in carrying out irrigation almost 
prove that they had notsucha thing at all. In India 
the practice seems to have been to turn water on to 
a field until either the landowner or the turner-on of 
water was satisfied, or perhaps rather until the land- 
owner was satisfied that he could get no more. No 
doubt this was the best plan to start with, as the ob- 
ject of irrigation was to water the fields sufficiently, 
and the landowner being the best judge as regards 
how much water was required for his crop, this mode 
insured the observation of the proper persons. This 
pian was, however, open to one very serious. objec- 
tion; when the landowners discovered that an extra 
amount of water beyond that strictly necessary for 
the crop was in some cases capable of increasing 
the amount of produce toa degree, they would 
take more water, either by stealth or otherwise ; 
the amount of perpetual squabbling on this subject 
would then have been very large, had it not been 
for the fact that in Oriental countries irrigation 
works were nade by rajahs, emperors, or chiefs, 
whose despotic rule and despotic institutions sup- 
plied a very practical limit in such matters—moral 
or physical force. In Spain, under Moorish rule, it 
is probable that this useful substitute for modules 
was also in vogue; but in the huertas, or irrigated 
lands, of Spain in more modern times, and under 
Christian rule, the water being the joint property 
of several villages that combined to keep the 
works in order, and legislated for themselves about 
the distribution of the water, the first great step, 
the just division of the water on a large scale 
among the several villages, had to be regularly 
carried out,, The canals being on a small scale, 
the division was effected by equalising the size of a 
certain small number of outlets from the main canal 
into the subsidiary channels, one village thus 
taking a fourth or a sixth of the total volume of 
water ing down the canal. 

In Piedmont the conditions were different; the 
country being hilly, and the water taken from 
streams and torrents having a considerable fall, 
water power was extensively used for driving corn 
mills. It is probable that there were a few water- 
driven corn mills both in India and in Spain, 
but there such mills would be a public institution, 
the miller being a servant of the community, 
generally living on a fixed income, or yearly pay, 
given either in kind or in money by all the neigh- 
bouring villages using the mill. In Piedmont the 
mills were the private property of individuals, as 
they are at the present day in Europe; hence it 
was there that the first unit of water measurement 





was arrived at—the amount of water enough to 
drive a corn mill, which were probably then and 
there of about the same size and requirements, 
This amount of water then assumed a technical 
name, the ruote d’acqua; the same thing in Lom- 
bardy being called a rodigine, in Modena a macina, 
and in the Pyrenees a moulan—the same circum- 
stances in various places leading to the adoption of 
a similar unit of measurement, which was naturally 
rather variable. In Piedmont the amount was gene- 

rally about 12 cubic feet per second, and was sup- 
plied by an outlet 19in. to 20in. square, the water 
issuing free from pressure at the surface level. The 
next step was the introduction of a smaller, unit of 
measurement for purposes of irrigation for. dis- 
charges under pressure, the Piedmontese oncia ; 
which was a rectangular outlet 5.04 in. broad, 
6.72 in. high, having a head of wa‘er 3.36 in. above 
the upper edge of the outlet; its discharge was 
0.85 cuvic feet per second, and this was the imme- 
diate parent of the Piedmontese module, and, as far 
we know, the ancestor of all modules. 

Piedmontese Modules.—These, the most perfect 
type of which is that of the Sardinian code, were 
designed or intended to fulfil the following condi- 
tions: that the water should issue from the outlet | 





by simple pressure, that this pressure should be | é masonry so as to allow a gauge rod 
| to be introduced within at the sill of the sluice, . 


maintained practically constant, that the outlet 
should be made in a thin square plate having 
vertical sides, that the issuing water should have a 
free fall, unimpeded by any backwater, and that 
the water of the canal of supply should rest with its 
surface free against the thin wall or stone slab in 
which the outlet was formed. The following is a de- 
scription of the generaltype. ‘The water is admitted 
through a sluice of masonry, having a wooden sluice 
gate working vertically, into a chamber in which the 
water is supposed to lose all its velocity, and is kept 
to a fixed level mark by raising or lowering the 
sluice gate ; the chamber is of masonry and has its 
pavement on the same level as the sill of the sluice, 
the regulating outlet from this chamber being 
an orifice 7.854 in. square, having its upper edge 
fixed at 7.854 in. below the fixed water level mark 
of the chamber. Its discharge is 2.04 cubic feet per 
second. Ifa larger discharge at one spot be re- 
quired, the breadth of the outlet is doubled or 
trebled, the other dimensions remaining unaltered. 
Such are the sole unalterable conditions or data of 
this module ; all its others seem to have varied very 
greatly ; its sill is sometimes on the level of the bed 
of the canal of supply, sometimes above it, and 
sometimes below it,*in which case a slight masonry 
incline was made from the bed down to it; the 
length and breadth of the chamber vary greatly, 
the former from 15 ft. to 35 ft., its form being cir- 
cular, oval, or pear-shaped ; the side walls splaying 
outwards sometimes close up to the sluice, some- 
times not till near the regulating outlet, the object 
being to destroy the velocity of the water within 
the chamber. The lower edge of the regulating 
outlet is generally, but not always, placed at 9.825 in. 
above the floor of the chamber. The paved floor of 
the chamber is in many cases, but not in all, con- 
tinued at the same level beyond the outlet. 

The practical advantages of this type of module 
consist, therefore, in having a chamber in which the 
water can be kept to a constant level, and hence from 
which the water can issue under a constant head of 
pressure through a regulating orifice of fixed dimen- 
sions. 

Milanese Modules.—The modulo magistrale of 
Milan is the most improved type of Lombardian 





modules, the modulo of Cremona and the gaadretto 


of Brescia being very inferior to it in design ; its 
ey advan over the Piedmontese modules 
ing the fixity of dimension of almost all med ge 
cts it resembles it very much, the 
principal differences being that the water chamber 
is always rectan and covered by slabs, and is 
hence called the covered chamber, that its flooring has 
a reverse slope in order to deaden velocity, and that 
the masonry channel beyond the ating outlet 
_ fixed ens ys ree i it being called 
the outer chamber. to ener Agar ame 
the sluice of supply has ite sill invariably on a level 
with the bottom of the main canal, which is paved 
with slabs near it; the breadth of the sluice is the same 
as that of the lating or measuring outlet ; the 
sluice gate is worked by lock and level, being fixed 
and locked at any required height by catch lock and 
key. As to dimensions, the covered chamber is 
20 ft. long, its flooring having a rise of 1.75 in. in 
that iength, and its breadth is 1.64 ft. more than that 
of the sluice of supply, that is, .82 ft, more on each 
side ; the lower surface of its covering of slabs or 
planks is fixed at 3.93 in. above the upper edge of 
the regulating outlet, which is the height to which 
the water must be kept to secure the fixed discharge. 
In order to parse the water in the chamber, a groove 
is made in 


in other 


which will read 27.51 in. of water above the sill, 
when the proper head of pressure exists; should it 
read more or less, the sluice must be raised or 
lowered. The outer chamber is 7.86 in. wider than 
the measuring or regulating outlet, its total length 
17.79 ft. ; its side walls, which like those of the 
covered chamber, are verti have a splay out- 
wards, so that the width at the further is 
11.72 in. greater than at the outlet end, that is to 
say, it is there equal in width to the covered 
chamber. ‘To insure a free fall, the flooring of the 
outer chamber is 1.96 in. below the lower edge 
of the outlet, and has besides a fall of 1.96 in. in its 
length of 17.72 ft. 

he total length of the module is nearly 
eras ft., but { diedanga seoton variable, according to 

e amount of di ired. If in to 
discharge a Milanese oncia magistrale, the Milanese 
unit, which varies from 1.21 to 1.64 cubic feet per 
second according to different computations, say, 
1.5 cubic feet per second, the measuring outlet is 
7.86 in. high and 4,12in. broad, under a constant 
head of pressure of 3.93 in; the breadth of the 
covered ber being 25.54 in., and the breadths 
of the open chamber 13.75 in. and 25.54 in. 

It is essential to the effective operation ‘of the 
regulating sluice that the difference of level be- 
tween the water in the canal and that in the module 
be at least 7.56in.; and asthe height of water in 
the latter must-be 27.51 in., the depth of water in 
the canal must never be lems than 35.37 in. or 3 ft., 
in order to allow the module to work properly. ‘The 
following are the relative levels of the parts of the 
a referred to the bottom of the main canal as 
a datum : 


inches. 
Water surface in the interior of the module 27.51 
55 


Upper edge of the measuring outlet one 23. 
Upper end of flooring of open chamber .,. 13.75 
Lower end of the same... one ose 11.79 


Such is the type of the Milanese modules, the di- 
mensions being suitable for a discharge of 1.5 cubic 
feet per sheonts 2 unfortunately, in t of fact, the 
type has been rarely rigidly to, and thus its 
ra ne as @ universal, or even as a local water 
stan have been comparatively thrown away in 
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anmnene 
practice. Its use, however, established a discovery 
that was at that time very important, viz., that 
larger ontleta gave a greater discherge than that 
due to the proportion of their section for amall ones ; 
it was therefore determined that no single outlet 
of a module should be made for a discharge of more 
than eight oncia or 12 cubic feet per second ; when 
more than that was required, two or more separate 
outlets could be used in the same module, or com- 
bination of modules. A gauge post was also found 
to be necessary in order to enable the water guar- 
dians to adjust the sluice accurately. 

The principal defect of the Milanese modules is 
that, owing to the rush of water from the canal, it 
is nearly impracticable to keep a constant head of 
pressure on the measuring outlet ; besides this, sand 
and fine silt vitiate the accuracy of amount of dis- 
charge. 

Such are the comparatively ancient modules, the 
Milanese modalo magistrale being the most im- 
proved one of them, Their type has been very much 
adhered to in modern times ; that of Messrs. Higgin 
and Higginson on the Henares Canal may be con- 
sidered as the greatest improvement that can be 
made on them, without departing from that type. 
In this module, the entrance by a sluice into a 
ehamber for destroying velocity has been preserved, 
but the exit is an overfall, and hence more susceptible 
ef exact measurement of discharge; the means 
applied to deaden the velocity of eutrance are again 
different. 

The entrance into the channel through a wall is a 
passage 25 Gin. (.6 metre) square, regulated bya well. 
fitting cast-iron door raised by a serew ; the chamber 
is rectangular, 10.37 ft. long by 7.20 ft. wide below, 
9.20 ft. above, the side walls having a batter of 1 in 
6. ‘The bottom of the chamber is horizontal and at a 
level .72 ft. below the sill of the entrance sluice. 
‘To deadeu the action of the water, a partition of 
masonry grating work is built across the chamber 
ata distance of 4 ft. from the wall, and 5 ft. from 
the overfall wall of exit, it is 1.37 ft. broad, and 
has eight slits or vertical passages not cross-barred, 
each slit being 5.4 in. wide. The water having 
been deprived of all action by passing through this 
arrangement, enters the second portion of the 
ehamber, and then passes over a weir having an iron 
edge 6.56 ft. (2 metres) long, fixed nearly on a level 
with the top of the entrance sluice, or 2 ft. above 
its sill. The discharge required for irrigation being 
never to exceed 176 litres or 6.22 cubic feet per 
second, the depth on weir will therefore never exceed 
5 ft., the sluice opening being 1.97 ft. square. 

There are two small side walls having a batter 
from above on either side of the sluice entrance, these 
walls projecting into the main canal, in order to pro- 
tect the entrance and prevent silt from accumula- 
ting there, which otherwise, and perhaps even in 
im any case, would have to be dug out occasionally, 
In order to keep the chamber in proper working 
order, a keeper must be employed, and a gauge post 
erected in the canal, with reference to which he 
lowers or raises the sluice, and keeps the water in 
the chamber always at a fixed level. 

It is evident that the changes may be rung on 
this species of module to a great extent without 
effecting great improvement, by increasing the 
number and altering the positions of the sluices and 
overfalls, and modifying the arrangement for 
deadening the action of the water. This has been 
done in many cases without much result; it is hence 
not worth while to bring forwardotherexamples of this 
type, especially as also the occasional attendance of 
a keeper is absolutely necessary for all these modules. 

In our next article on this subject we propose 
treating of self-acting modules, which are all of 
modern design. 


American Locomortives.—Five Jocomotives from the 
Baldwin Locomotive Works, Philadelphia, have been shipped 
for Russia. 





Sream Fiee Evorves ron tae East any West Invi 
Docks.—The directors of the East and West India Dock 
Company, in order more fully to protect the valuable pro- 
perty in their extensive warehouses, have entrusted Messrs. 
Shand, Mason, and C». with an order for two of their most 
improved steam fire engines; one of these, being the fifth 
eupplied to the Indian States Railway, was on the moraing 
of the 30th ult. worked on the engineers’ premises in Upper 
Ground-street, in presence of the secretary, engineer, and 
ebief of police of the Dock Company, and, with the excep- 
tion of some slight modification suggested by the engineer 
for their special use, was otherwie considered well adapted | 
for dock purposes. This engine is also the same as three 
recently suppled to the Metropuliten Fire Brigade, and 
tested by Captain Shaw under every possible variety of 


PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 
By J. Ricnarps, Lonpon. 

(Continued from page 443, vol. xvii.) 

THE ARRANGEMENT OF ENGINEERING ESTABLISHMENTS. 

‘Tue first and, perhaps, the most important matter 
of all in founding engineering works is that of ar- 
rangement. As a commercial consideration affect- 
ing the cost of manipulation, and the cost of hand- 
ling material, the arrangement of an establishment 
may determine in a large degree the profits that may 
be earned, and upon this matter of profits depends 
the existence of such works. 

Aside from the cost or difficulty of obtaining 
ground sufficient to carry out plans for engineering 
establishments, the diversity of their arrangement 
that is met with is no doubt owing mainly to a want 
of reasoning from general principles in the prepara- 
tion of plana. 

The similarity of the operations carried on in all 
works directed to the manufacture of machinery, 
and the kind of knowledge that is required in 
planning and conducting such works, would lead us 
to i that at least as much system would exist 
in machine shops as in other manufacturing esta- 
blishments, which is certainly not the case in Ame- 
rica, and hardly the case in Europe. 

There is, however, this difference to be consi- 
dered: that whereas most other establishments are 
arranged at the beginning for a specific amount of 
business, machine shops generally grow up around 
a nucleus, and are gradually extended as their re- 
putation and the demand for their productions in- 
crease ; besides, the variety of opcrations required 
in an engineering establishment are apt to lead to a 
confusion in arrangement, which is too often pro- 
moted, or at least not prevented, by the want of a 
true estimate of the cost of handling and moving 
material, 

The material consumed by an engineering esta- 
blishment consists mainly of iron, fuel, sand, and 
lumber, These articles or their product is, during 
the processes of manipulation, continually approach- 
ing the erecting shop, from which finished machinery 
is discharged after its completion. ‘This constitutes 
the erecting shop, as a kind of focal centre pf the 
works, which should be the base of a general plan 
for arrangement. This established, and the foundry, 
smithy, finishing and pattern shops, regarded as 
feeding departments to the erecting shop, it follows 
that the connexions between the erecting shop and 
the other departments should be as short as possible, 
and such as to allow free passage for the material 
and communication between the managers and 
workmen. These conditions would suggest a 
central room for erecting, with the various depart- 
ments for casting, forging, and finishing, radiating 
from the erecting shop like the spokes of a wheel, 
or, what is nearly the same, branching off at right 
angles on either side, and at one end of a hollow 
square, leaving the fourth side of the erecting room 
to front on a street or road, permitting free exit for 
the machinery when completed, 

By an arrangement of this kind the material is 
received on the periphery, as we may say, the pro- 
duct discharged in the centre, and the commu- 
nication between departments is the most direct 
that it is possible to have. By observing the plans 
of the best establishments of modern arrangement, 
especially those in Europe, the apprentice will see 
that this system is approximated in many of them, 
especially in establishments devoted to the manu- 
facture of some special class of work. 

Handling and moving material is in fact the lead- 
ing object to be considered in the arrangement of 
engineering works. ‘The constructive manipulation 
can be watched and estimated, and faults detected 
by comparison, but handling, like the designs for 
machinery, is a more obscure matter, and may be 
greatly at fault without the defects being apparent 
to any but those who are highly skilled. 

Presuming an engineering establishment to consist 
of one-story buildings, and the main operations to 
be conducted on the ground level, the only vertical 
lifting to be performed will be in the erecting room, 
where the parts of the machines are assembled, This 
room should be reached in every part by an over- 
head travelling crane, that cannot only be used in 
turning, moving, and placing the work, but in load- 
ing it upon cars or wagons. 

Castings, forgings, and general supplies of the 


* This, and the succeeding articles under the same title, 
are published simultaneously in the Journal of the Franklin 
Institute, Philadelphia, 





circumstance. 





erecting room can be easily brought from the other 
departments on trucks without the aid of the motive 
power; so that the erecting and foundry cranes 
will do the entire lifting duty required in any but 
very large establishments. 

The auxiliary departments, if disposed about 
an erecting shop in the centre, should be so ar- 
ranged that material which has to pass through 
two or more departments can do so in the order of 
the processes, and without having to cross the 
erecting shop. Casting, boring, planing, drilling, 
and fitting for examples, should follow each other 
and the departments be arranged accordingly. 

Whenever a casting is moved twice over the same 
track or moved and returned over the same course, 
it shows fault of arrangement, and useless expense. 
The same rule applies to any kind of material. A 
great share of the handling about an engineering 
establishment is avoided if the material can be 
received on a higher level than the working floors ; 
if, for instance, coal, iron, and sand is received from 
railway cars at an elevation sufficient to allow it to 
be deposited where it is wanted by its gravity, it is 
equivalent to saving the power required to raise it 
again to such a level if the material was delivered 
on the ground, for if the coal, iron, or sand, is not 
to be raised it has to be moved horizontally, and 
aa % up, which amounts to the same thing im the 
end, 

It is not proposed to consider the details of shop 
arrangement further than to furnish a clue to the 
general principles that should be consulted in devis- 
ing plans of arrangement. 

Such general principles are much more to be 
relied upon than even experience in the arrange- 
ment of shops, because all experience must be 
gained in connexion with special conditions that 
often warp and prejudice the judgment and lead 
to errors in forming plans where the conditions are 
different from those where such experience was 
gained, 

(To be continued.) 


LITERATURE. 


Songs and Fubles. By W. T. Macquorn Rankine. With 
lilustrations by J.B. Glasgow: James Maclehose. London: 
Macmillan and Co., 1874. 

Tuis is a little book which, with the help of large 

type and wide margin, does not attain a hundred 

pages; itisa book quite devoid of literary ability, 
though showing here and there traces of ingenuity ; 
but it will be welcomed by a very wide circle of 
readers as a memento of the great mind that but 
recently was so active among us, and those who 
knew Rankine only by his works, will value it 
almost as highly as they who had the privilege of 
claiming himasafriend. ‘The collection consists of 
two parts, the first comprising some twenty poems 
and songs, some of which will be familiar to many 
who have heard them from the lips of their writer. 

Only one of these, the first of the collection, hints 

at the mathematician, and is full of the ingenuity 

alluded to above. It is entitled ** The Mathema- 
tician in Love,” and we must quote the stanzas for 
the sake of the foot-note appended to the piece : 








vi. 
“ Let x denote beauty, y manners well-bred 

z fortune (this last is essential), 

Let L stand for love,” our philosopher said. 
Then L is a function of x y and z, 
Of the kind that is known as potential. 
vit. 
“ Now integrate L with respect tod ¢, 

(¢ standing for time and persuasion) ; 
Then, between proper limits 'tis easy to see 
The definite integral marriage must be 

(A very concise demonstration).” 

Equation referred to in Stanza VL. : 
L=@ (2 y=) 


i /te—2)? +g tea)? 28 ESE 


Equation referred to in Stanza VIL. : 

+x 

Ldt=M. 
The fables, twelve in number, are conceived in 
the quaint spirit of drawing a moral from well- 
known inn signs—the Swan with Two Necks, the 
Goat and Com , &e.—by tacking to each a 
story told in a few more or less whimsical words. 
These fables are illustrated by J. B. with wonderful 
ability. An excellent photograph of Professor 








Rankine is given as a frontispiece, and completes 
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the excellently got-up little volume, for which the 
ublishers merit, and we are sure they will obtain, 
hearty and wide-spread thanks. 





DISPOSAL OF SEWAGE MATTER, &c., 
AT ROCHDALE. 

Rocrpate, like many other places, has had to 
contend with the difficulty of disposing of its house 
refuse, night soil, &c., and generally im Lancashire 
and Yorkshire, peculiar local prejudices have had 


nomy of the new 


ment. 

The report 
by the courtesy of Mr. T. Hewson, the -boro 
surveyor of Rochdale, affords much and val 
statistical information. Perhaps 


better 

from the annual report of 
to the Couneil, showing the yearl 
state of the new system up to 








so thus self-interest, for 
once, came in aid of an important public improve- 


which we have been favoured with 


we cannot do 
than quote the following statements extracted 
e Health Committee 

progress and 
ebruary, 1874. 








to be met. The midden and privy systems have | They are as follows: 
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been from time, almost beyond memory, '‘the ustal 
resources for such purposes, hence custom has been 
in many instances the great objection to sanitary 
improvement. Another and very valid reason, 
that exists in these districts, is the want of a suffi- 
cient supply of water, which consequently renders 
difficult the erection of water-closets. In Halifax 
it seems from this cause to be impossible to establish 
a partial, far less a universal system of water-closet 
in houses. 

In all the districts to which we have alluded, it 
has been long a system to make the midden and ash- 
pit concomitant when the levels of each per 
such arrangement. In other circumstances, the 
midden and ash-pit were separated. Rochdale may 
be taken as an example of such crude ari : 
and its old and new systems teach many valuable 
lessons. ee 

It appears that previous to July, 1872, the 
boundary of the borough was that of an imaginary 
circle, about one mile and a half in diameter, con- 
taining 1140 acres, the population being 45,450, with 
9779 houses, 300 water-closets, and 4470 privies, 
This is certainly an exposure of a sanitary ; 
matters that in a flourishing place like is 
something astonishing. Su uently an extension 
of the borough raised it to an area of 4136 acres; 
with a population of 64,754, imhabited houses 
13,933, and an estimated number of privies of 
6300. But the financial statements hereafter 
afforded must be considered as dealing with the 
borough as it stood antecedent to its extension, as 
little or no increased expenditure was incurred in 
the removal of night soil, &c., until after the close 
of the financial year ending March 31st, 1873. 
Under the old system, up to January, 1869, the 
night soil and ashes had been removed by contract, 
but, generally, in a most inefficient manner, the 
contractors having adopted the plan of serving their 
own interest instead of attending to their public 
duty. Eventually there was much difficulty in 
getting tenders. The amount of payment for the 
last contract, under the old system, was 1300/., the 
night soil and ashes being the property of the contrac- 
tor, for an estimated population of 43,000 with 4000 
privies and ash-pits. The cost amounted to an 
annual rate of 3d. per pound on the rental, At the 
expiration of the contract, no person could be 
induced to tender for its continuation, and therefore 
the duty of removing the night soil, &c., fell on the 
corporation, 

Consequently, the Council had their attention 
irresistibly drawn both to the sanitary and com- 
mercial interest of the question, and after much dis- 
cussion they resolved on introducing a new system, 
to be presently explained, in which the following 
changes were involved, viz.: 1. That all privies to 
all new houses should be on the new system, 2. 
That all additional privies to old perty should 
be on the new system, all old privies to be also 
changed into the new system. 3. That all old 

rivies should be rebuilt on the new system ; and 
tly, that the first cost of the ash-tub and re- 
ceptacle for night soil should be paid by the owner 
of the property. In carrying out these new arrange- 
ments no opposition was a fact most pro- 


ing the returns up 
were then 3354 
new system, 


factory, and other inhabitants. 


cistricta, 


ina district 


course to. 2. All 


the streets, air-ti 
are closed by india-rubber. 


refuse, ashes, &c. 


out. 
The great and beneficial feature of this “‘ new 
system” in Rochdale has been that of not revolu- 


tionising, but rather in allowing the new plan to eat | d 


out the old one. This shows an amount of pru- 
dence on the part of the authorities which deserves 


the highest praise. Mr. Hewson informs us that | posal 


the introduction of the system in respect to 
privies, &c., costs nothing more than the main- 
tenance of the old one would to either ratepayer or 
Peery owners. 

The report from which we have drawn some of 
our previous remarks has several illustrations of the 
arrangement employed.* It appears, that the cost 
of converting an old. 
averages about 2/. 10s. In many cases a combined 
system of privy, domestic refuse, and ash tubs, is 
made where the space is limited, Ventilation of 
the “closet” is carefully provided for, Taken as 
a whole, we may briefly state that by careful ar- 
rangements in the reception of the excreta, of the 


from the places of deposit to the final deposit before 
its utilisation as manure, every care is taken to 
“a out the demands of sani laws. 

@ process for converting the excreta, house 





* On eptlamdtner ntsc maltese Pare th at we 
vi the new arrangement ivi 

Hochdale, aud ala of the cura csod: doe the Demeval of the 
use. 





bably due to the greater, first, and permanent eco- 





Considerable progress has consequently been 
made in the change from the old to the new system. 
It will be seen from the above table furnished 
by Mr. Hewson, that the statistics for the present 
year are necessarily but partially stated. But tak- 
to September 24, 1873, there 

rivies in use under the Rochdale 
ecting also the removal of the 
excreta of some $6,894 persons, including domestic, 


The new system, already so frequently referred 
to, may be briefly described as follows: 1. For the |i 
of collection the town is divided into six 
and each privy is numbered consecutively 
ict register, so that in case of any con- 
tagious or infectious diseases, their source can be 
traced, and this being effected, the necessary dis- 
infecting arrangements can immediately be had re- 
rivies are emptied once in the 
week, to insure which every precaution is taken in 
regard to the duty of the driver of the collecting 
van. If any places have been overlooked, supple- 
mentary arrangements are provided, so that the 
of | entire onus of collection rests on the corporation. 
The tubs used for collecting the faces are de- 
odorised before second use. ‘These tubs are placed 
under the seat of the closet or privy, and to prevent 
any nuisance in their removal, when passing through 
t lids are placed on each re- 
ceptacle, and the doors of the van collecting them 
Similar arrangements 
are adopted in regard to the collection of house 
In emptying the tubs used for 
the purpose of removing ashes, the latter are not 
thrown on the ground, but are emptied directly 
into the cart, and the ash place is carefully swept 


privy to that of the new system | of 


house refuse, and of the ashes, and their removal |* 
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= in any case : 
_It appears that an equal ee weight of 
night soil and ashes is empioyed in oe etree 
= ill ‘ 






of the manure, trench after trench ed until 
the oer floor Nee the shed is occu After a 
period of seven days, during which has be 

employed as an absorbent, it is ps9 


for the absorption of 80 ewt, of night soil. The 
mass is then allowed to remain undisturbed for a 
cermigt, pap. ‘hg it vt turned over, and allowed 

remain an seven upon the expiration 
of which it is again ‘eed aoe, and Sites to 
remain for another w by which time it becomes 
& manure ready for sale in the form of a compara- 


tively dry powder. 

The financial result of the system indicates not 
an absolute profit, but a red to a large extent, 
of the cost of the old system. ithout entering 
into minute details, the result may be stated as 
leaving a net total cost to the town weekly of 
10/. 38s. 3d. for the removal of excreta, &c., of a 


population of 36,894, or at the rate of 14/. 6s. 8d. 
per 1000 jperannum. The total cost weekly 
of collection was in an i week 52/. 12s. 3d., 
while the net profit on the manufactured manure 
was 42/, 9s,, leaving the net differential cost as above 
stated at 101. 3s. 

The selling of the resulting manure was 
li. Fe ton, which somewhat strongly contrasts 
with the Native Guanoof the ABC process, which 
it is professed fetches readily 3/. 108. per ton, 
ar the latter is enormously diluted with 
min matter em 


loyed in the process of treati 
the sewage. has Lenesahive ig noted for its bust 
ness abilities, and we are much inclined to believe 
in that quality, especially in a Town Council, 
From the testimonials appended to Mr. Hewson’s 
report, it would that the Rochdale manure 
has met with a very favourable reception on the 
part of agriculturists. It is evident that the 
corporation have taken the se bull by the 
horns, as 7 a - success in efforts made 
gives great hopes of future progress in regard to 
the sewage question by a method that is i 


death rate having 

1000, to 21.11 in 
1873. But we cannot reasonably assign the whole 
of this diminution to the new system of the dis- 
of sewage alone, yet have no doubt that 
much of that result may have been due to the im- 


provements recently 





PresExvation oF Inow Surps.—A few weeks ago, 22nd 
instructions issued by the Ad- 
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We illustrate above a very neat vertical engine of a type 


designed and patented by Mr. Jeremiah Head, of Middles- | 


brough, the particular engine shown being one constructed 
for the Middlesbrough Wrought Nail Company (Limited), 
by Messrs. H. Alexander and Son, of Cirencester. The 
conditions required to be satisfied by this engine were: 
That it should work direct upon a line of shafting on either 
side; that it should make 120 revolutions per minute; that 
it should go at a uniform speed, whether all the nail-making 
machines were in action, or some only, or none at all; 
that it shoukl work as economically; that it should 
occupy little floor space; that there should be small 


liability to wear ; and that repairs should be easily executed | 
| controlling the steam in the ordinary way, so as to give a cer- | 


if necessary. To fulfil these conditions the following arrange- 
ments were made, embracing some mechanical novelties. 

The crankshaft is of cast steel, carried upon four bearings ; 
the crank pin is larger in section than the rest of the shaft, 
to prevent the usual risk of breaking there. There are, as 
will be seen from our engraving, two flywheels, one on 
either side, equi-distant from the crank, and each close 
to a bearing. The crank and half the weight of the con- 
necting rod are compensated for by weights upon the 
flywheels. The inner bearings are close to the cheeks 
of the crank. Within either flywheel is a sheave with a 
strap passing thence to corresponding sheaves upon the 
extremities of a horizontal spindle which drives the 
governor, On either side of the crank between the inner 
and outer bearings is an eccentric, the one for working the 
main slide, and the other for the expansion slide. These 
arrangements secure symmetry, equality of wear, and 
freedom from shaking at high speeds. The cylinder 
is intended to be steam jacketted in this type of engine, 
though it was not made so in the present instance. In the 
engine we illustrate the cylinder is 22 in, in diameter with 
24 in. stroke. 

The piston is one of the solid class, and is packed with 
Ramsbottom rings ; but instead of being placed each in its 
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own groove, as is the usual plan, these are inserted in pairs, 


in two grooves of twice the ordinary width, as shown at | 
yy, Figs. 4 and 5, on the opposite page. ‘The rings form- | 


ing each pair cross joint one with another, each one 
being prevented from turning by a small stud screwed into 
the bottom of the groove, and situated between the butt- 


ends of the ring. It is found that whereas Ramsbottom | 


rings often stick, when placed between the two fixed sur 
faces of a single groove, they newer do when one surface is 
a moving one, as in this arrangement. Greater security 
against leakage of steam past the piston is also obviously 


secured by crossing the butt joints of two rings in contact. | 


The main slide (see Figs. 4, 6, 7, and 9) is cylindrical, 


tain amount of lead and constant cut-off towards the end of 
the stroke. As will be seen from the detailed view Fig. 9, 
it has small grooves cut round it to prevent leakage past of 
the steam, but they do not make the entire circuit of the 
valve for a reason which will presently be explained. The 
main slide spindle is of cast iron, as well as the slide itself, 


for the latter being perfectly balanced but little force is | 


required to move it. Within the main slide is an expansion 
slide, similarly constructed, and actuated from the opposite 
end of the slide chest. The expansion slide / is shown 
separately by Fig. 8. The two slides are carefully fitted 
and ground into their places, as is now frequently done 
with steam hammer valves, and in other cases where the 


| cylindrical construction is used. When, however, these 


valves wear slack, which they are liable to do after a time, 
it is proposed to split them down one side from end to end, 
first drilling a series of holes, as shown in Figs. 8 and 9. 
By this device the internal pressure of the steam is utilised 
to keep them tight, while at the same time the strength of 
the opposite side of the valve is so regulated as to prevent 
too much yielding, which would result in friction. When 
split the joint of the outer valve will be on the side towards 
the cylinder, while that of the expansion valve will be exactly 
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opposite. Corresponding facings pass from top to bottom of 
the inner surface of the slide chest and of the main valve. 

As will be seen from Figs. 4, 6, and 7 the slide chest is 
made removable from the cylinder, so that it, together with 
the valves, may be kept in duplicate if desired, and at any 
| time changed in two or three hours’ time. The main slide 
valve is worked direct by the corresponding eccentric. The 
expansion slide is worked from a weigh-shaft passing below 
the cylinder. The rod connecting the expansion eccentric 
| with the lever upon this weigh-shaft is severed about half 
| way up, the two ends terminating in blocks, working in two 
radial grooves in a horizontally situated vibrating link. 
| By means of a weigh-shaft operated by the governor, as 
shown in Fig. 3, two levers upon this shaft, and two curved 
| links passing from the ends of these levers to the two parts 
| of the eccentric rod, the link blocks already mentioned are 
| held in position. The rise and fall of the governor obviously 
regulates the length of stroke of the expansion valve and 
so controls the cut-off of the steam. 

The governor is of the cross-armed description, but has 
been improved in several particulars. It is driven by the 
horizontal spindle connected by two straps with the crank- 
shaft, as previously described, and as shown in Figs. 1 and 
2. The pendent arms of the governor are furnished with 
links passing upwards to a small cylinder, which rises and 
falls around a piston secured to the top of governor spindle. 
A single stud placed vertically in the centre of the top cover 
of this cylinder and furnished with a small crosshead, forms 
a very simple and efficient means of connecting the rotating 
and vertically moving cylinder with the weigh-shaft and ex- 
pansion gear already described. This arrangement of gover- 
nor admits also of the pedestal being carried up much higher 
than ordinary, thus securing great stability to the enclosed 
spindle. The governor controlling cylinder is filled with 
creosote, which does not congeal in frosty weather, nor is it 
liable to rust the vessel containing it. A small cock at- 


| tached to the creosote cylinder regulates the rapidity with 
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ngement 
geniously devised by Mr, Hall, of New York. 
With the help of the section the construction of the 
tool will be clearly understood. The fixed is shown at 
c, and is cast in one piece with the r hollow block, 
through which the movable jaw and its parts slide, and 
terminates in a disc, with a dovetailed circular recess, as 
shown at c' and c*, The bedplate of the vice is circular, 
and dovetailed, to fit the similarly-formed recess in the 
stock of the fixed jaw. This bedplate is made in two 
pieces, as shown at aa, and a sufficient space between is 
left in the centre to set them in place easily ; they are then 




















$$ ee prey tightened aby t «Sheed but this is not 
7 " x r ‘ driven so tightly as to~ movement of the 
DETAILS OF VERTICAL ENGINE. stock c' c? round its dovetail. ‘ihe 
ANSTRICTE > “Jape : 1 ¢ ?=NGINEE Ck The forward end of the movable jaw d is provided with 
CONSTRUCTED BY MESSRS. ALEXANDER AND SON, ENGINEERS, CIRENCESTER. a circular block e'. This block consists of two discs, con- 


nected by a saddle piece e*. This is all cast in one piece, 
and is of such a width as to fit between the parallel sides of 
the (}-shaped sliding piece which forms the continuation 
of the movable jaw d, and the form of which is clearly 
shown in the perspective ski‘ch. This block is fastened in 
its place by two straps é&, each of them the width of the 
dise e'. The straps are fastened by a screw to the under- 
side of the sliding block, and at the top they are hooked 
over a small pin, as shown. A 
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saddle piece . By depressing this handle, as 
spective view, two effects are produced. First, 
which, when the lever is horizontal, is free 
locked, and, second, the oliject put in the vice 
gripped. These results are obtained as follows: 
pin & extends between the two discs e', 
the underside of this pin is shown one 
the other end of which engages under a 
shown in thesection. Another pin 
the two discs. To it is at 
parallel as far as the small projec 
of the sliding block. A 
spaces between the sides of the b 
is a light spiral spring A*, acting always 
formed on h, and of sufficient strength to 
position shown, providing there Bi peer prem 
on the bedplate a is a rack bar i, wi 
to those of A. On depressing the lever e the awn 
back, and pulls the enlarged end of the bar /' along with 
it. At the same time, as the pin & rises it 
the lever j, which then no longer prevents the teeth in t 
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Se sition Sten, aot are found in three 
e of the engine and the stonework below are chambered the lower of which is to have 6 ft. of workable and 
s to enable the engineman to enter, if necessary, and | rich anthracite coal. The two other veins vary from 3 ft. to 
below the cylinder. Relief valves pressed | 5 ft. in thickness. Hematite iron and copper ore are also 
upon each of the steam | found in the neighbourhood. 


which the governor is allowed to effect any change in the [ plat 
throw of the expansion valve. The mischievous alternations | out soa 
of speed, which are usually liable to occur from the mo- | work comfortably ) 
mentum of the balls, can thus be entirely woided. The bed- upon their seats by springs, are placed 
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We illustrate above a very neat vertical engine of a type 
designed and patented by Mr. Jeremiah Head, of Middles- 
brough, the particular engine shown being one constructed 
for the Middlesbrough Wrought Nail Company (Limited), 
by Messrs. H. Alexander and Son, of Cirencester. The 
conditions required to be satisfied by this engine were 
That it should work direct upon a line of shafting on either 
side; that it should make 120 revolutions per minute; that 
it should go at a uniform speed, whether all the nail-making 
machines were in action, or some only, or none at all; 
that it should work as economically; that it should 
eceupy little floor space; that there should be small 


liability to wear ; and that repairs should be easily executed | 
| controlling the steam in the ordinary way, so as to give a cer- 


if necessary. To fulfil these conditions the following arrange- 
ments were made, embracing some mechanical novelties. 
The crankshaft is of cast steel, carried upon four bearings ; 
the crank pin is larger in section than the rest of the shaft, 
to prevent the usual risk vf breaking there. There are, as 
will be seen from our engraving, two flywheels, one on 
either side, equi-distant from the crank, and each close 
to a bearing. The crank and half the weight of the con. 
necting rod are compensated for by weights upon the 
flywheels. The inner bearings are close to the cheeks 
of the crank. Within either flywheel is a sheave with a 
strap passing thence to corresponding sheaves upon the 
extremities of a horizontal spindle which drives the 
governor, On either side of the crank between the inner 
and outer bearings is an eccentric, the one for working the 
main slide, and the other for the expansion slide. These 
arrangements secure symmetry, equality of wear, and 
freedom from shaking at high speeds. The cylinder 
is intended to be steam jacketted in this type of engine, 
though it was not made so in the present instance. In the 


engine we illustrate the cylinder is 22 in, in diameter with 
24 in. stroke. 

The piston is one of the solid class, and is packed with 
Ramsbottom ring 


; but instead of being placed each in its 
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own groove, as is the usual plan, these are inserted in pairs, 
in two grooves of twice the ordinary width, as shown at 
yy, Figs. 4 and 5, on the opposite page. The rings form- 
ing each pair cross joint one with another, each one 


being prevented from turning by a small stud screwed into | 


the bottom of the groove, and situated between the butt- 
ends of the ring. It is found that whereas Ramsbottom 
rings often stick, when placed between the two fixed sur 
faces of a single groove, they newer do when one surface is 
a moving one, as in this arrangement. Greater security 
against leakage of steam past the piston is also obviously 


secured by crossing the butt joints of two rings in contact. | 
The main slide (see Figs. 4, 6, 7, and 9) is cylindrical, 
shown in Fig. 3, two levers upon this shaft, and two curved 


tain amount of lead and constant cut-off towards the end of 
the stroke. As will be seen from the detailed view Fig. 9, 
it has small grooves cut round it to prevent leakage past of 
the steam, but they do not make the entire circuit of the 
valve for a reason which will presently be explained. The 
main slide spindle is of cast iron, as well as the slide itself, 
for the latter being perfectly balanced but little force is 
required to move it. Within the main slide is an expansion 
slide, similarly constructed, and actuated from the opposite 
end of the slide chest. The expansion slide / is shown 
separately by Fig. 8. The two slides are carefully fitted 
and ground into their places, as is now frequently done 
with steam hammer valves, and in other cases where the 
cylindrical construction is used. When, however, these 
valves wear slack, which they are liable to do after a time, 
it is proposed to split them dowr: one side from end to end, 
first drilling a series of holes, as shown in Figs. 8 and 9. 
By this device the internal pressure of the steam is utilised 
to keep them tight, while at the same time the strength of 
the opposite side of the valve is so regulated as to prevent 
too much yielding, which would result in friction. When 
split the joint of the outer valve will be on the side towards 
the cylinder, while that of the expansion valve will be exactly 
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opposite. Corresponding facings pass from top to bottom of 
the inner surface of the slide chest and of the main valve. 
As will be seen from Figs. 4, 6, and 7 the slide chest is 
mad removable from the cylinder, so that it, together with 
the valves, may be kept in duplicate if desired, and at any 
time changed in two or three hours’ time. The main slide 
valve is worked direct by the corresponding eccentric. The 
expansion slide is worked from a weigh-shaft passing below 
the cylinder. The rod connecting the expansion eccentric 
with the lever upon this weigh-shaft is severed about half 
way up, the two ends terminating in blocks, working in two 
radial grooves in a horizontally situated vibrating link. 
By means of a weigh-shaft operated by the governor, as 


links passing from the ends of these levers to the two parts 
of the eccentric rod, the link blocks already mentioned are 
held in position. The rise and fall of the governor obviously 
regulates the length of stroke of the expansion valve and 
so controls the cut-off of the steam. 

The governor is of the cross-armed description, but has 
been improved in several particulars. It is driven by the 
horizontal spindle connected by two straps with the crank- 
shaft, as previously described, and as shown in Figs. 1 and 
2. The pendent arms of the governor are furnished with 
links passing upwards to a small cylinder, which rises and 
falls around a piston secured to the top of governor spindle. 
A single stud placed vertically in the centre of the top cover 
of this cylinder and furnished with a small crosshead, forms 
a very simple and efficient means of connectiag the rotating 
and vertically moving cylinder with the weigh-shaft and ex- 
pansion gear already described. This arrangement of gover- 
nor admits also of the pedestal being carried up much higher 
than ordinary, thus securing great stability to the enclosed 
spindle. The governor controlling cylinder is filled with 
creosote, which does not congeal in frosty weather, nor is it 
liable to rust the vessel containing it. A small cock at- 
tached to the creosote cylinder regulates the rapidity with 





Jury 3, 1874.) 


ENGINEERING. 








HALL’ 





S LEVER VICE. 























DETAILS OF VERTICAL ENGINE, 





CONSTRUCTED BY MESSRS. ALEXANDER AND SON, ENGINEERS, CIRENCESTER. 


Fig 4 





Ay 















































which the governor is allowed to effect any change in the 
throw of the expansion valve. The mischievous alternations 
of speed, which are usually liable to occur from the mo- 
mentum of the balls, can thus be entirely avoided. The bed- 
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| plate of the engine and the stonework below are chambered 
out so as to enable the engineman to enter, if necessary, and 
work comfortably below the cylinder. Relief valves pressed 
upon their seats by springs, are placed upon each of the steam 
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We publish, on the present page, a perspective view 
and a section, showing the arrangement of an 
geniously devised vice, designed by Mr. Hall, of New York. 
With the help of the section the construction of the 
tool will be clearly understood. The fixed jaw is shown at 
c, and is cast in one with the rectangular hollow block, 
through which the movable jaw and its parts slide, and 
terminates in a disc, with a dovetailed circular réevess, as 
shown at c' and c*, The bedplate of the vice is circular, 
and dovetailed, to fit the similarly-formed recess in the 


pieces, as shown at a a, and a sufficient space between is 
left in the centre to set them in place easily ; they are then 
tightened up by a tly steel key, but this is not 
driven so tightly as to the free movement of the 


stock c' c* round its dovetail. 
The forward end of the movable 
a circular block e'. This block 
nected by a saddle piece ¢*. 
and is of such a width as to fit between the parallel sides of 
the ()-shaped sliding 
of the movable jaw d, and 
shown in the perspective 
its place by two straps @, 
disc e'. The st 
side of the sliding 
over a small pin, as shown. 





saddle piece e*. By depressing this handle, as in the per- 
spective view, two effects are produced. First, the vice— 
which, when the lever is horizontal, is free to tarn—is 
locked, and, second, the object put in the vice is firmly 
gripped. These results are obtained as follows: A small 
pin & extends between 
the underside of this 
the other end of which 
shown in the section. Another pin fis also 
the two discs, To it is a long 
parallel as far as the small projection, shown 
of the sliding block. A abutment 
spaces between the sides of the 
is a light spiral spring 4*, acting always against a 
formed on h, and of sufficient strength to 
position shown, providing there is no 

on the bedplate a is a rack bar i, with 

to those of A. On the 

back, and pulls the ged end 
it. At the same time, as the pin 
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THE UTILISATION OF SILK WASTE. 

ALL who have traced the preparation of silk from the 
cocoon winding to the spinning and throwing, both for cord 
or cable laid thread and for “ frame” and “ organzine’’ for 
weaving purposes, will doubtless have noticed that a 
considerable quantity of waste is made during the process 
This waste consists of two classes, firstly, defective, mal- 
formed, and double cocoons which cannot be unwound, and 
also rough and tangled silk which is found on the outside 
of the'cocoon, and of that portion of the inside of the cocoon 
which is too close for winding; secondly, what is known 
as “knubs,” that is waste in the process of winding. This 
consists of long pieces of fibre which have been wound from 
the cocoon and are broken or entangled, and are therefore 
unfit for use for the throwsters. There is also a consider- 
able quantity of waste made by the throwsters. For many 
years these various classes of waste were found to be prac- 
tically without value, as no means of working them into a 
marketable varn were then known. During the present 
century, however, repeated efforts have been made to utilise 
this waste, and of late years with the greatest possible 
success. Messrs. Greenwood and Batley are large makers 
of thie waste Gressing, preparing, and spinning machinery, 
and many of our readers will remember that they exhibited 
in motion a set of such machinery at the International Ex- 
hibition held last year at South Kensington. On that oc- 
casion the material worked through the machinery, and the 
operatives, were from the silk factory of Mr. Henry Tucker, 
at Reebdale. On account of want of space, and the necessity 
of having large supplies of water and steam, and properly 
heated rooms, the process of softening, washing, opening, 
filling, and dressing were not exhibited. These operations, 
however, are as follows: 

The various qualities of waste having been carefully as- 
sorted —it being necessary to treat the cocoons differently to 
the knabs— the process of softening and discharging the 
natural gum is commenced ; this is effected by either one of 
two methods. The first is the softening or macerating 
process by which a small portion of the gum is retained in 
the fibre, thus leaving it of a slightly grey and yellow shade. 
The second is the discharging or boiled off process, which 
completely extracts all the gum from the fibre, leaving it 
almost colourless. Both these operations are performed by 
the aid of hot water. After discharging, the silk is thoroughly 
washed, and dried so as to cleanse it fromthe free gum and 
other impurities, and it is then ready for the machinery. 

In the case of cocoons, they are first taken to an opening 
machine, which consists of a cylinder clothed with pointed 
steel cording ; this cylinder runs at a considerable velocity, 
and acts upon the cocoons as they are brought into contact 
with it by being fed through a series of fluted and porcupine 
rollers, thus tearing open the cocoons and winding the fibres, 
which are now comparatively straight, around the cylinder. 
When a sufficient quantity has been wrapped upon the 
cylinder the silk, or“ lap” as it is now called, is removed and 
taken to the filling machine. This machine, like the opener, 
consists ofa cylinder having upon its periphery a number of 
combs fixed from 6 in. to 10 in. apart. The “lap” is fed 
up to this cylinder, passing through porcupine and fluted 
rollers, and the combs on the cylinder each in their turn 
draw out a portion of the silk and break it off into suitable 
lengths for the succeeding operation of dressing. The other 
qualities of waste, such as kuoubs, etc., are passed at once 
through the filling machine, the operation of opening not 
being required. All qualities, however, are passed through 
the filling and succeeding operations in identically the same 
manner, When the combs on the filling machine cylinder 
are sufficiently charged with silk the machine is stopped and 
the material withdrawn and placed in the dressing machine 
This machine carries the silk, which is held in presses or 
books under the action of an endless sheet provided with 
combs. This combing action straightens out the ends of 
the fibre, and takes out all knots and foreign matter. When 
one end of the silk is cleansed, the press is slackened, and the 
silk twined round, a0 as to enable the other end to be combed 
in exactly the same manner. This being accomplished 
the stricks of the silk are taken out of the presses, and are 
known as first or longest dralfts. These are usually fibres 
of from 10 in. to 18 in. in length. The portions which 
have beeo removed by the combs on the endless sheet are 
now put into the presses, and the operation is continued. The 
stricks now taken out are called second dralfts, aud are 
usually an inch or two shorter than the first. These combing 
operations are continued till the silk becomes too sbort to be 
worked, and generally from six to eight dralfis are taken 
out. 

The silk is now taken to the preparing machinery, to 
which our illustrations on page 8 refer. This plant of ma- 
chinery is arranged te work long and intermediate dralfts, 
ray from firsts to fourths or fifths, the preparing machinery 
for the shorter dralfts requiring to be slightly modified to 
suit the lengths of material. The first machine, illustrated by 
Fig. 1, is called the spreader. The stricks of silk are placed 
vpon an endless travelling leather sheet, care being taken 
to spread the stricks evenly, so that the ends of the fibre 
overlap each other. The silk now passes over a porcupine 
retaining roller, which slightly retains the silk, and pre- 


pares it to enter the combs or gills on the fallers of the} 7, 


screw gill-box. The screw gills used are similar in con- 
struction to those used in the preparation of flax and 
worsted. The combs or gills consist of a row of fine-pointed 
steel pins fixed to a brass stock; these gills are fixed upon 
steel bars or fallers. The ends of these fallers are placed 





in the threads or grooves of two screws, running at right 
angles to the gills; as these screws rotate the fallers travel 
forward until they reach the end of the screws. They are 
then forced down by cams fixed on the screws into the 
grooves of two other screws running exactly under the 
first. The bottom screws, however, are made to revolve in 
the contrary direction to the upper ones, so that the fallers 
take a backward movement, until they come to the opposite 
end of the screws. They are then lifted by cams into the 
threads of the upper screws, and continue their forward move- 
ment. This arrangement makes a continued succession of 
travelling gills, one closely following the other, for each 
thread of the screw receives a faller, always rising into the silk 
at a certain point immediately in front of the porcupine roller, 
and carrying the material in the gills forward at the same 
surface speed asthe porcupine roller and endless leather sheet. 
At the front of this travelling body of gills is placed a pair 
of fluted rollers. These rollers are driven at a much higher 
surface speed than the screw gills, so that when the silk 
fibres enter the bite of the rollers they are drawn through 
the gills, thus straightening the fibres of the strick into a 
thin film of silk. This thin film of silk fibre passes upon 
another endless leather sheet, and is wound around a wooden 
drum or cylinder. When a sufficient quantity of silk has 
been wound upon the drum the silk lap is taken off, and is 
ready for the succeeding machine. In the spreader the silk 
stricks are usually drawn to something like thirty times 
their length, that is, 1 ft. of silk, as spread upon the feeding 
sheet, will, after passing through the gills, make 30 ft. of 
straightened fibre to wind round the drum. A great regu- 
larity is thus obtained. The whole length of the lap should 
be uniform in thickness, and the fibres perfectly straight. 
The lap is now taken to the sett or slivering machine, shown 
at Fig. 2, page 8. This machine is identical in construc- 
tion with the spreader, with the exception that, instead of the 
silk being wound around a drum, it is passed through rollers, 
and delivered into a can in the form ofa ribbon or “ sliver.” 
The drawing is here made in a rather smaller proportion 
than in the spreader, say some twenty times; a lap from 
the spreader measuring 6 ft. in length will be drawn into 
100 ft. or 150 ft. of sliver. The remaining operations and 
the machines for performing them we must leave to be de- 
scribed in a subsequent article. 
(To be continued.) 


INDIAN PUBLIC WORKS DEPARTMENT. 
To tas Eprron or Enoineerine. 

Sin,—With reference to the letters of “Junglee” and 
“ Friend” which appear in your issues of the 27th of March 
and 10th of April respectively, I send herewith for publi- 
eation, if you can afford the space, a copy of a memorial 
submitted by the engineers in the Public Works Depart- 
ment to the Secretary of State for India, in 1571, but to 
which no reply has yet been received. 

Shortly after it was sent in, the Secretary of State sanctioned 
new furlough rules for such members of the department as 
had been appointed in England or in this country with his 

rmission, and called for a nominal roll of the other mem- 

rs of the service to whom the Government of India would 
recommend the new rules being granted. No orders have 
yet been passed on this roll, if submitted, and at present 
only the engineers appointed in England are entitled to the 
benefit of the new furlough rules, 

Engineers from Cooper's Hill College, of course, get the 
benetit of the new rules, and on this score have nothing to 
complain of. But it would be well if they clearly under- 
stood the present pension rules before joining the service. 
No civil engineer in the Public Works Department can, 
without a medica! certificate of incapacity for further service, 
claim a ——— under thirty years actual service, and as it 
is probable that most men in these days, when the facilities 
for visiting England are so great, will take full advantage of 
the new furlough rules, it follows that the full time for 
pension is thirty-six years from the date of entering the 
service, or from the age of twenty-two, as service before that 
age does not count. Under these circumstances a man must 
be fifty-eight years of age before he could claim a retiring 
pension of balt-pay with a maximum of 500/. a year. Ita 
man becomes so shattered in health as not to be fit for further 
service, no pension can be claimed under fifteen years actual 
service, and if furlough or sick leave has been taken during 
the early years of his residence in the country, it may be 
eighteen years from the date of entering the department 
before an invalid pension can be claimed. If a man is 
obliged to retire under fifteen years actual service, he only 
gets one month’s pay for each completed year of actual 
service with twelve months’ pay as a maximum. 

On this important question “ Friend” says that it “ will 
be long before any one of you” (the Cooper's Hill students) 
“will have to consider this question for himself.” But I do 
not think he could have taken the trouble to study the 

resent rules or his son’s future prospects when he wrote his 
etter uf advice to the students generally. Health in this 
country is very uncertain, and it may not be so many years 
before young men, how in the full bloom of health, will feel 
their constitution gone, and long to be able to return to 
England without being a burden to their friends. And 
although in many cases it will be years before the question of 
pension will have to be considered, still it is always well to 
be prepared for the worst, and to know beforehand what 
your prospects are. These men are about to give up the best 
ears of their life to serve in this country, risking everything 


if they break down, while Government risks nothing, and in 
the matter of pension places them on a footing with the 
menials employed in their offices, and who are pane in 
their own country and a climate which suits them. It is 
hard to say what may yn] in fifteen or eighteen years 

4 bargain with young civil en? 


and Government drives 


gineers when they induce them, by offers of high pay to start 
les originally 


with, to enter the service under framed for 
the native service of the country. 

But if men can be found willing (1) to pay handsomely for 
educating their sons, and (2) then to advise them to enter 
into a contract, under which they are id to India 
for the rest of their lives, their ——_ retiring being 
very small indeed, the Government, from a business point 
of view, may be quite right to stick to the terms already 
offered, and to 'y, as Sir Charles Wood did in 1864, to the 
memorial submitted by the engineers then in the service 
asking for better pension rules: “ That it does not ay or} 
that any want of candidates has rendered it necessary to hold 
out special inducement to obtain a supply sufficient to meet 
the demands of India,” and that no “relaxation of the 
pension rules” of civil engineers “ could be itted to take 
place.” Since 1864 the Government have found it necessary 
to double the pay of probationary assistant engineers joining 
the department to induce quali men to — for the 
service, but once caught, their ay eee are no better than 
they were twelve years ago. The men who have joined the 
service in that time have been in hopes that more liberal 
pension rules would ultimately be nted, but years are 
passing by and there still seems as little prospect as ever of 
un ement. 

a my own experience, in a batch of seven men who came 
out with me twelve years ago, one is dead and two have 
already suffered so much from fever and dysentery that oe 
are now unfit for further service in this country. They will, 
however, be obliged to return, as they cannot now get em- 
ployment at home, and must risk their lives for a few years 
more to enable them to claim a pension after fifteen years 
actual service. If they retired at once they could only claim 
a smal! bonus, not more than sufficient to keep body and soul 
together for a year or two. 

iad these men been in the civil service, as they have both 
served more than five years, they would now be entitled to 
an annuity of “1507. plus 20/. for each completed year of 





service in excess of five.” 


For ready reference I give below the rules of both services. 
InvaLip Penstons. 


Civil Service Rules. 

An officer who being de- 
clared by a medical certiticate 
in due form, to be incapaci- 
tated from further service, is 
permitted to resign the ser- 
vice before he is entitled to 
an annuity under Section 4; 
is entitled to a gratuity or 
annuity as follows: If he 
have been in the service for 
less than five years a gratuity 
of 5001. If he have been in 
the service for five years or 
more an annuity of 1501. plus 
201. for each completed year 
of service in excess of five, 
provided the whole annuity 
shall not exceed 450/. 


Rules of Civil Engineers in 
the Public Works Depart- 
ment, 

An invalid pension or gra- 
tuity is awarded to an 
officer, who by bodily or 
mental infirmity is perma- 
nently incapacitated for the 
public service, or for the 
particular branch of it to 
which he belongs. After ser- 
vice of less than fifteen years, 
gratuity not exceeding (ex- 
cept in special cases, under 
the orders of the Government 
of India) one month’s emolu- 
ments for each completed 
year of service and not ex- 
ceeding twelve months’ emolu- 
ments in all after service of 
fifteen years and less than 
twenty-five years. Pension 
not exceeding one-third of 
the officer’s average emolu- 
ments, and also not exceeding 
2009 rupees a year if his 
average emoluments do not 
exceed 12,000 rupees a year 
or 3000 rupees a year in any 
other case. After service of 
twenty-five years, pension not 
exceeding one-half of the 
officer's average emoluments, 
and also not exceeding 4000 
rupees a year if his average 
emoluments do not exceed 
12,000 rupees a year, or 5000 
rupees a year in any other 
case. 


Rerreine Pensions. 


An officer who has been 
twenty-five yearsin theservice 
counting from the date of his 
covenant, or from the date of 
the despatch of the Secretary 
of State announcing his ap- 

ointment (whichever may 
ave been earlier) and who 
has rendered twenty - one 
years’ active service, is en- 
titled, on his resignation of 
the service being accepted, to 
an annuity of 1000/. 


After (actual) service of 
thirty years. he same in 
amount as the invalid pension 
admissible after twenty-five 
years’ service. 


Now, why should there be such a difference between the 
rules of the two services. One stock reply is, that civil 
servants pay 4 per cent. of their salary towards the fund, 
but there is no reason why civil engineers should not be made 


to do the same, and their 


nsions be i propor- 


tionately. It would be a small amount to pay for the extra 


benefit received if civil engineers were 
rules, and I am sure no man would 
ia are men more ex: 


vice in 


under the same 
to it. In no ser- 
than in the Public 


Works ty rer and consequently in no other service are 


they more 


ly to break down. 


This is fully borne out by the experience of the Uncovenanted 
Service Family Pension Fund in the case of married men, and 
the directors of that fund have, for some time past, contem- 
plated raising the rates for engineers om account of the extra 


risk. 
ment of conceding 


Ant shah, 1 cooy bo echoed, eaels bo te ent Govern- 


rules such as asked for in 
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the memorial? Men would not necessarily retire earlier if 
their health permitted them toremain- The pension asked 
for would not be a great inducement to a man to retire 
unless he had other means, and after twenty years’ service in 
this country, if his health had not failed, no man would care 
to retire when he was drawing a salary which would enable 
him to save a little money—a stage which few men reach 
under fifteen or twenty — service, To grant the prayers 
of the memorialists would make the service more contented, 
and it would cost Government little if anything. Men in 
good health would not retire early in life even if the rules 
permitted it, but men; with shattered {constitutions would be 
enabled to leave the country and a department in which they 
could not further serve with credit to themselves or profit 
to the Government, which the present rules oblige them to 
hold on to while they have any strength left. 

The Government can lose nothing by making men feel 
more contented, independent, and proud of the service to 
which they belong. The present rules cause great and wide- 
spread discontent, and neither the Government nor Cooper's 
Hill College students will lose anything by having this im- 

yrtant question thoroughly discussed and settled before they 
eave England, and I trust you, Sir, will ‘assist us in pressing 
this question on the Seeretary of State for India. One diffi- 
culty of Government in dealing with this question of ions 
is the fact that the present rules apply to the whole un- 
covenanted service, a service which includes every man under 
Government, not belonging to the civil or military service, 
and one or two other departments. But the line has been 
drawn in the case of furlough rules, and the arguments which 
applied ir. that case apply equally in the case of pensions, 
so far as the period of service for pensions is concerned. 
Men who join the service young after a special training, 
and leave England under an agreement, binding them to 
spend the best years of their life in India, or men who are 
appointed later in life on account of special qualifications, have 
certainly a right to expect more hberal rules as 
furloug 
for whom the present rules were originally framed—or men 
who join and are pitchforked into the service in this country 
at ol cam, without any medical examination or any special 
qualifications for the service or the department in which 
they are employed. 

I agree with “ Friend” in what he says as to social position, 
and feel confident that the enginecrs from Cooper's Hill 
College have little to fear on that score. How they will be 
treated in private society depends upon themselves and not 
on any scale of precedence. But still “ Friend” has not very 
satisfactorily explained why his son in the army should have 
a recognised position on all public occasions, while his other 
son will have no standing whatever, till after years of service 
he rises to the position of superintending engineer. 

Some men (particularly married men) think a great deal 
about this matter, and feel keenly being omitted from the 
scale laid down by Government, when men in every other 
department of the service, in what are 
appointments, and in some cases inferior appointments, are 
included. It may be a smal! matter, but stili men will think 
and feel it a slight, and it is not easy to understand why it 
should be allowed to cause discontent when a stroke of the 
pen would put it right, without cost to Government, for the 
omission must have been an oversight, and could not have 
been made with the intention of wounding the feelings of 
engineers in the Public Works Department. 

Apologising for taking up so much of your valuable space, 
I enclose my card and remain, 

Yours obediently, 
May 25, 1874. Unitas. 


Memorial referred to in preceding Letter. 


To His Grace the Duke of Argyll, 
Secretary of State for India 
The Memorial of the undersigned civil members of 
the engineer branch of the Public Works De- 
partment. 

Humbly Showeth,—That your memorialists labour under 
disadvantages as regards leave and pension, which they 
would respectfully bring to the notice of your grace. 

2. Your memorialists venture to represent that the scientific 
officers of the Public Works Department are now a large 
body, whose duties are daily beeoming of more importance to 
the State. The officers of the engineering establishment, ex- 
clusive of Medras and Bombay, number as follows : 


Royal Engineers ... ees ~ 140 
Other military officers, including nine 

warrant officers ... oe eee 78 

Civil engineers Europeans ... a7 

9 natives of India 89 

Total oe 734 


3. Military officers in the department have their own rules, 
but no fewer than 516 civil engineers are serving Her Majesty, 
who believe that they do not now receive that consideration in 
the matter of furlough and pension which their, services in 
India entitle them to hope for, and who beg respectfully to 
represent that a classification, which places professional men 
on the same footing in the general uncovenanted service with 
native clerks and other subordinates, is inappropriate. 

4. It has been fully established that the engineer branch 
must consist principally of Europeans, and it is felt by your 
memorialists to be a great hardship that they should be sub- 
jected to rules originally framed to meet the requirements of 
a subordinate native service, whilst military officers in the 
department, performing exactly the same duties, and the 
officers of the civil, medical, and ecclesiastical services, are 
allowed rules adapted to their special requirements. 

5. Your memorialists are exposed to the influences of-this 
tropical climate equally with the military officers of the de- 
partment, and, from the nature of their duties, are more 
exposed than officers of most other services. It would, there- 
fore, conduce both to the interests of Government and to 
their own welfare, if equal facilities were afforded them for 


and retirement than the natives of this country: 





recruiting mind and body in Europe. It is, moreover, of 
great im nee that frequent opportunities should be 
afforded for making themselves familiar with European im- 
provements in all that relates to their profession, so as to 
enable them to keep pace with the advances made in engi- 
neering in other countries. 

6. Your memorialists also respectfully solicit attention to 
y great disparity between Sor — i at i 
service necessary to qualify for ion w 

them, and those in booce tor the ei il, military, 
ecclesiastical services. Under the 
morialists cannot claim a pension 

of incapacity for further service, until 


i 


a 
be 
SEs 


H 
HT 


the 


fr 


thirty years, exclusive of period of leave. of your 
memorialists, moreover, were appointed from England at once 
to the higher a more advanced 


= of the department at 


age than usual, others were selected from the Railway and 
Irrigation Works in India. The exigencies of the State have 
frequently equines civil engineers with an amount of ex- 
perience which cannot be accumulated at an early age; the 
State reaps the benefit of this experience, but the efraneed 
age at which such of your i yovernment 


ee Se 
service will render it impossible for them to serve long 
to claim a pension without medical certificate of inca’ 

for further service ; and in the case of some recent appoint- 
ments, it will be impossible to earn a pension even on medical 
certificate, before the period of compulsory retiremént is 


7. Your memorialists would further represent. whilst it 
very frequently oecurs that a military officer is | under 
a civil engineer in the department, yet, om any. i 
oceasion, when officers of the several services ate n 
together, the eivil engineer has no ; 
rie Spe no “ femgt reel a with Seen 

lence according to hi i 
of the civil, medical, and i services. “ 
8. Your grace is about to open a college for the prepara-. 


tion of y men for the Public Works Départment, 
weep bom Jo ully urge that, however 


ay 
subject to the leave rules now PAB ree Minka Ben mn 


in organising such en institution. 
9. Your memorialists therefore pray: 

I That the furlough rules recently granted to the mili- 
tary or the covenanted civil service may be extended 
to them. 

IL. That they may be allowed to retire on medical 
certificate at any time after ten years’ actual service, 
or without medical certificate at any time after 
twenty-one years’ actual service, on a pension of one- 
sixtieth of their av pay for the previous five 
years for every year of service, provided that the 


um pension not exceed 600/. per annum. 
Th eee ae ‘ inted at once tothe 
partment With ra than that of a first grade 
engineer, on the ground of previous experience, may 
be allowed three years in the computation for pension, 
as is done in the case of educational officers who enter 
Government service after the age of twenty-five 


years. 
1V. That they may no longer be classed with the 
uneorauanted vie, ut that, as a profesional by, 
¥ may be recognised as a service 
separate rales, and that precedence may be accorded 
to them, if it is to be continued to oflaiee of other 
Services. 


And your memorialists will, as in duty bound, every pray. 

This memorial was submitted in 1871, and signed by nearly 
every civil engineer in the service, but up to tuis time (May, 
1874) no reply has been received. 





To tue Epitor ov ExGityeerrne. 
S1r,—Allow me to thank you for inserting my letter in 
your issue of the 29th of March and to add a few lines 
reply to “ Friend” in your paper of the 10th of April. 
letter 4 ag to me to be the strongest corroboration pos- 
sible of my statements. I gave facts, he retorts by his 
opinions, 

i say that the Indian Government have treated with silent 
contempt ® memorial from the civil engineors in their em- 
ploy to be granted the more liberal pension rules enjoyed b 
the Educational t. Hesays, that nt wil 
probably do the needful when the comes | 
whether the term “social pariah” was a little too strong or 
not is beside the question, the fact remains that the Indian 
Government, after a dae mature deliberation, has omitted 
the whole Public Works Department from the seale of official 
precedence, thereby showing its wish to cast a social slur on 
the whole department, which cannot but result in many un- 
pleasantnesses in social life. If “Friend” proves me wrong 
in either statement I will withdraw it. 

I remain, Sir, yours faithfully, 
JUNGLEB. 








Tas Late Mr. James Sauves-—In a recent 


pin ap ee mr ‘he Mes 
Samuel was appointed engi to 

way Company from the Port of Vera Cruz to 
Puebla and ico, and that he continued to hold this 

to the conclusion of the work. The facts were these: in 1869 


Mr. Samuel exchanged his post of chief engi for that of 
consulting engineer to the Mexican y, Mr. Cross 
Buchanan taking the position of r-in-chief, and re- 


taining that appointment ustil A; 1873. We 
that Mr. Buchanan is now consulting engineer to the com- 
pany. 





PHOSPHOR-BRONZE BEARINGS. 
To rae Eprton ‘or Esotveratne. 

S1n,—In your issue of the 26th instant, wherein is con. 
tained an article emanating from myrelf upon “ Phosphor- 
Bronze Axle- ” an im t error occurs to whic! 
I beg to draw your attention with the view to its correction 
in your ensuing number. 

the Table on page 466, showing a comparison between 
bearing metals, the cost of gun-metal bearings 
on brake cars is stated to be 0.2844 per 1000 kilo. 
to 0.825 pence for phosphor- bronze, 
is pence for gun-metal bearings 













” ier ot hospor-bronze bearin 
our 0 -bronze 4, 
that in the saeveche of the busentioe, 
give” r iently prominent notice in your 
aor ; I am, Sir, yours obediently, 
s Cuartes Kunzeu. 

Dresden, June 30, 1874. 

Tas Hypraviic Enarsgenine Company (Limirep).— 
We hear that this company has 1 operations. 
Messrs. Jobnson and Ellington, of Chester, whose business 
the er ag Faye taken over, have of late years done much 

render application of water power more simple and 


and are well known as hydraulic engineers 
at Hull and other Their patent 
cranes have a good reputation, and their im- 
t im-warehousing machinery are in succesa- 
tion. Mr. E. B. Ellington, the managing director 
of , having purchased, on behalf of his firm, 
Br therhood’s patent three-cylinder hydraulic engine, and 
secured the ase to ancl the three-cylinder steam 
engine ) obtai the co-operation of severel in- 
fluential e some of them extensively engaged upon, 
ed in, ng room, andthe Hydraulic 
pany has parations to enter ex- 
acture of engines and hydrau- 


tensi ‘the manuf: 
lie vem of the largest character. The subject of the appli- 


performed by steam and gearing, has often secured notice in 
our and we are glad to see additional enterprise and 
cap to bear in so important a direction. We 
anderstand that already many orders are on the company's 
application of Brotherhood’s engine to varivus 
inte, &c., and we purpose illustrating some 
of these very neat and effective arrangements shortiy. It 

many of our readers that at a recent 
meeting of Mechanical Engineers at Bir- 
mingham the econorical and effective working of the three- 
cylinder hydraulie engine applied to hauling — 

w 
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was 
con- 


highly spoken of gentlemen present, and we 
gratulats the company on having obtained possession of the 
patent. company, having secured the services of gentie- 


men who have given this branch of engineering their atten- 
tion = many years, may fairly hope for a legitimate com- 
success. 


IvpestRuctisie Parwt.—One of the conditions most to 
be desired, and chiefly aimed at in the production of matter 
in certain forms, is indestructibility, and any material, either 
for constructive or decorative purposes, fulfilling this eondi- 
tion Freeh rectally moet with favour. In the natural order 

a very long time—eternity in tact—to 
prove tue = of this quality in any substance claimin 
to possess it. The application of tests, however, with a limi 
term of use may enable a fair conclusion to be arrived at, 
thus dispensing to some extent with the element of time. 
Aad thus it comes that the Indestructible Paint Company, 
of No, 27, Cannon-street, are able so far to make good their 
utle to indestructibisity with regard to the paint which some 
ears was first introduced to public notice. It 
ordinary ot 08 The indestructibility of the 

by the experimental application of 

ents, of alkalies, and even cyanide of 
acts powerfully and rapidly u ordinary 
, Acids, too, have been applied, but without any de- 
structive 60 that the paint appears proof against ail 
I even extraordinary atmospheric action. The 

ical tests of this paint consist in its successtul appli- 
years past to all the varied purposes to 

is put. Bridges, roofs, gasholders, and iron and 
uding the gas and water mains ia 
and the iron girders on the Thames 
all been coated with it, and present 
character. A crucial test was 


Railway. It ia stated that on in- 
of twelve months the paint was found to 
@ condition as when first applied. Besides 
paint, the company have an enamel paint 
; a surface, and which has been used 
of the Holborn Valley Viaduct, for the iron 

a lam p-posts ut the embankment from 
; for the Albert and Fulham bridges, 
decorative p both exterior and interior—on 
buildings, including ot. Paul's 
have also a patent enamel sviu- 
of stone, which forms the subject of 
time on the Houses of Parliament, 
years since, and so far has 
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in the building department, 
the whole the extensive use of these com- 


on many engineering and other works—of which « 
roe i us—testifies to the high opinion enter- 
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MACHINERY FOR TREATING SILK WASTE. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, ENGINEERS, LEEDS. 


(For Description, see Page 6.) 
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taining Details of the Roof of the Liverpool Central Rail- 
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ATMOSPHERIC POLLUTION. 

IN numerous preceding articles we have drawn 
attention to the pollution of which our running 
streams, water supply, wells, &c. are the subjects. But 
of equal importance is the question of atmospheric 
pollution, a subject recently brought before Parlia- 
ment in the form of a Bill to amend the Alkali Act of 
1863, and introduced on the part of the Government 
by Mr. Sclater-Booth. It may be briefly stated that 
many years ago the injury to vegetation and human 
health resulting from the operations of works in 











which soda is produced, became so serious that at 
last legislative interference became absolutely neces- 
sary. Soda is a substance enormously used in 
manufactures, and for domestic purposes. Former! 
it was produced solely from a coarse alkali, whi 
was the result of burning sea-weed. But for many 
years past its source has been common salt. This 
is the chloride of sodium, and to get the soda the 
salt is decomposed by sulphuric acid, which thus 
disengages muriatic or hydrochloric acid in the 
form of a gas. This gas, at that time a useless 
produet, was allowed to escape from the works by 
the chimney, but being heavier than the air, and 
rapidly combining with moisture, it soon fell on to the 
ground, despite the height of the chimney, and de- 
stroyed all plants, trees, and grass with which it 
came into contact. Consequent on this the Alkali 
Act was passed, and under the able inspection of 
Dr. Angus Smith its operation has until lately been 
of great benefit. Perhaps it is not too much to 
say that his annual reports, as inspector, have been 
modelsin respect to careful analysis and philosophical 
research ending in practical results. 

By the great extension of the soda and collateral 
works, Dr. Smith has shown that increased powers 
of regulating such works have become imperative. 
At the present time the law insists that not less 
than 95 per cent. of the hydrochloric acid should 
be condensed. ‘This is no great hardship consider- 
ing that liquid hydrochloric acid is a valuable pro- 
duct, having many uses in manufactures, &c. It 
is a source of chlorine for making chloride of lime 
or bleaching powder, it is an essential constituent 
of aqua regia, the only solvent of gold and platina, 
and in preparing ‘‘ spirits” for the dyer it is neces- 
sary for the solution of tin. 

It seems, however, that there are many difficulties 
in respect to future legislation, arising from the 
quantity of gas thrown off, and its intensity, or 
value per cubic foot of air. Mr. Sclater-Booth, how- 
ever, proposes in his Bill that every alkali work shall 
be so carried on that each cubic foot of air escaping 
from the works shall not contain more than 0.2 
grain of hydrochloric acid. This new regulation 
is in addition to the previous one, under the old 
Act, which allowed an escape not exceeding five 
per cent. of the total amount of hydrochloric acid 
gas produced at the works. 

The question of the value of this arrangement of 
testing is somewhat dubious, In the first place 
error may arise in the determination of the amount 
of hydrochloric acid, simply because chlorides are 
decomposed with heat and moisture, and would thus 
vitiate the result to the disadvantage of the manu- 
facturer. This, however, will become a question of 
practice that may eventually lead to a successful 
result, or become a means of constant dispute onl 
to be settled in our law courts by evidence whic 
may be brought forward on both sides to the great 
mystification of both judge and jury. Any one fol- 
lowing a locomotive issuing steam from the funnel, 
will detect a smell of chlorine, arising from the 
decomposition of chlorides already referred to. How 
can such be distinguished, by the usual means of 
chemical analysis, from hydrochloric acid emitted 
simply by the alkali process, for in either case 
chemical analysis must depend on the chlorine and 
not the hydrochloric acid sought after ? 

It is proposed to extend the provisions of the 
new Act, for the preveption of the escape of all 
other noxious gases, arising from works, such as 
sulphuric acid vapour, sulphurous acid (except 
that arising from the combustion of coal), nitric 
acid or other offensive oxides of nitrogen, chlorine, 
and sulphuretted hydrogen. Nothing can be more 
proper than such restrictions on the results of 
chemical manufactures as prejudicial tohealth, But 
who can fix the limit of prejudice to health? Take 
for example the underground railways of the me- 
tropolis. A journey from King’s Cross to any of 
the stations westward of Gower-street gives to 
sensitive lungs a serious trial, owing to the amount 
of sulphurous acid present arising from the oxidation 
of the sulphur in the coke. Yet we are ass 
certain authorities that the amount of sulphurous 
acid present is not injurious to health, and so a 
recent agitation on the subject has subsided. Dr. 
Angus Smith seems to have wisely hesitated before 
he urged gases other than hydrochloric acid to be 
included as objectionable in the new Bill, not be- 
cause they should be held blameless, but perhaps 
simply because he may have foreseen many dif- 
ficulties in dealing with them. 

Common sense, and a modicum of scientific know- 
ledge, teach the very simple fact that whatever 


escapes unutilised from a chemical factory is not 
only a loss to its proprietors, but to the community 
at large. Waste is an impossible element in che- 
mical manufactures. The Smoke Act at one time 
was considered a great grievance, but has turned 
out in many instances the cause of actual profit to 


those who opposed its provisions. An extended ex- 
perience in the leading chemical works of England 
and leads to the belief that our “ waste,” 


Scotland, 
like that of fuel, is a disgrace to the science of the 
present age. 

Connected with this question we may briefly 
notice some facts that have been recently brought 
before the notice of the Academy of Sciences, by 
M. Tissander, in reference to atmospheric pollution 
by dust. It ap , 80 far as Paris is concerned, 
that its dust, aa held in suspension in the air, consists 
of about 33 per cent. of organic (combustible) 
matter, with, say, 67 per cent. of inorganic or 
mineral matter, ‘The organic seems to be derived 
from street sweepings, soot, &e. ; but the derivation 
of the inorganic seems not quite ascertained. Ac- 
cording to M. Tissander, the inorganic matter of the 
dust contains various alkaline salts, chlorides, sul- 
phates and nitrates, including also salts of alkaline 
earths, such as the carbonates of lime and magnesia. 
But iron is especially prevalent in every specimen 
of the dust that has been analysed from Paris and 
other localities, Silicious matter, probably derived 
from the sand, or road detritus, is another feature. 
Without, so far as we can see, any legitimate 
warrant, M. Tissander ascribes much of the dust to 
planetary agency. 

Returning, however, to simply terrestrial causes, 
we may point out the large number of chemical 
manufactures which constantly pollute the atmo- 
sphere of large towns. Bone-boilers, soap and 
candle factories, prussiate of potass makers, and a 
host of others may be placed under this category. 
In nearly every case a remedy for the offence may 
be readily found. Whatever esca chemical 
action in so-called chemical works, indicates a loss 
of material, and consequently of money, and perhaps 
it would be far more advantageous to prove this to 
the offenders, than to mulct them in penalties for 
their misdeeds, Self-interest generally lies at the 
foundation of some of our greatest improvements, 
whether of manufacturing or sanitary progress, 





BUCHAREST AND ITS RAILWAYS. 

Tue plain between Giurgevo and Bucharest rises 
to a considerable height above the Danube, and on 
reaching Bucharest suddenly sinks, forming a hol- 
low in which the city is placed, and through which 
the Dimbovitza river follows its tortuous course 
to join the Danube to the south-eastward. The 
city covers a space of more than twenty English 
square miles. Seen from the Giurgevo railway 
station on the heights of Filaret, the view is ex- 
tremely picturesque; a charm principally derived 
from the quaint forms of the spires of the numerous 
churches, interspersed with a profusion of acacia, 
poplar, and other trees, which attest, except in the 
centre of the town, to the abundant s room for 
future building, A town of such magnitude 
gradually built haphazard—every man having 





placed his house as he pleased, without the slightest 
‘regard to the position of the dwellings of his neigh- 
'bours—has formed an agglomeration of buildings 
| through which, with the exception of one or two 
|main streets, it requires considerable local know- 
ledge to find one’s way to aay given 7 the 
| difficulties of communication being not a little in- 
creased by the fact, that open spaces and even 
swamps now and then interfere with all progress. 
Considerable progress has been made of late years in 
paving, if the term paving can be applied to the boul- 
ders of all sizes stuck in the , & system which 
produces an amount of mud during the wet season, 
or dust in dry weather, that requires to be witnessed 
to be appreciated. A street, now far too narrow 
for the usual traffic, called the Podo Mogochoi, 


y |running in a line more or less straight through the 


centre of the town, forms an exception to this 
description, as it is paved with Aberdeen granite 
and cubical stones from Italy, and is kept mode- 
rately well watered in summer. ‘This street con- 
tains the principal shops and hotels, many of the 
best private houses, the prince’s residence, and the 
national theatre, one of t buildings in the 
town; the whole interspe with hovels and 
unbuilt s , giving to it still an appearance of 
considerable untidiness. ‘The so-called palace was 
built by the Golesco family, nearly a century ago, 
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for a private residence, but they soon sold it to the |Government a cash subvention of 380,800/., and 
Government, the not unfrequent fate of houses in |a guarantee of 74 per cent. on a total capital of 
Bucharest, which the owners find uacomfortable or | 9,025,000. ‘The new Berlin Company of the old 
unprofitable. The monastery of Cotroceni, placed on | Strousberg bondholders at once entered into an 
an eminence on the outskirts of the town, has| arrangement with the Anstrian State Railways 
tempted successive princes to convert it into a sum- | (Staatabahn) Company to carry out the contract, 
mer residence for the court, but its well-earned repu- | and to work the lines when constructed. ‘The lines 
tation for unhealthiness now generally insures its | from Bucharest to Romau and to Pitesti were opened 
being uninhabited, There are 116 Greek churches in| on the 13th September, 1572, as stipulated; the 
Kucharest, besides those belonging to the Roman | junction to the Bucharest termini has since been 
Catholics, the Lutherans, and the Calvinists. ‘There | completed, and the works on the line from Pitesti 
are ten synagogues, of which the largest isa modern | to Verciorova were commenced in the spring of 1873. 
building erected at considerable éxpense, and deco-| A convention has been entered into between the | 
rated inside and out after the Saracenic fashion of | Austrian and Roumanian Governments as regards 
the new Jewish temples of Western Europe. The | BO leas than five junctions with the Hungarian lines. | 
hospitals and asylumsarenumerous; but theacademy | It provides that the points of junction are to be at | 
is the moat imposing of the modern buildings, and | Suceava, in Upper Moldavia, already finished ; at | 
forms one side of the commencement of a boule- Verciorova (Orsova) ; at the Vulcan Pass, opening, 
vard, which it is proposed to carry through the | it is said, some important coal mines in the Carpa- 
town from east to west, This town boasts two} thians; at the Predial Pass, placing Kronstadt, in 
public gardens of considerable size, and it possesses | Transylvania, in direct communication with the 
more than twenty hotels and inns. Danube ; and at the Oitus Pass, which has a strate- 

Bucharest is now lighted by gas. The water) gical importance. The Russian Government has 
supply, drawn from the Dimbovitza, is partly | also entered into an arrangement with the Princi- 
pumped by steam, and distributed through iron | palities as to the junction of their lines at Ungheni, 
pipes to some public fountains and private dwell-|on the Pruth, which has been approved by the 
ings. The sanitary state of Bucharest, and, indeed, | Bucharest Chambers, The construction of a line 13 














| the building for a second 5-ton p 


The Freedom (Pennsylvania) Iron and Steel Co.'s 
Works, with | pair of 5-ton vessels arranged on the 
English plan, were the fourth started in the States, 
but have been changed to a crucible steel works, the 
blowing engines, vessels, and hydraulic machinery 
having been modified and erected at Joliet. The 
Bessemer manufacture failed at the Freedom Works 
from a variety of causes, among others, the want of 
capital, and the unsuitableness of the company’s 
ores. The experimental 2-ton plant at Wyandotte, 
near Detroit, Mich., has been Femantled, and the 
same company have erected the North Chicago plant 
in connexion with their rail mills at Chicago. The 
2-ton experimental plant first erected at ‘lroy has 
been changed to a foundry, Small vessels cannot 
be cheaply worked. 

The Pisanytvnate Steel Company have erected 

aos but have not 
as yet ordered the machinery. No other Bessemer 
plant has been begun in America, although two or 
three works are contemplated, and are possibly in 
process of organisation, 

We now come te the work which is being done, 
and below we give particulars of the maximum 
production of the best of the American works : 

Best Day's Works. 

N.B.—E ch of these works has but two 5-ton vessels. 

tons of ingots. 





that of all Roumania, is far from satisfactory. 

The first railway opened in Wallachia was that 
between Bucharest and Giurgevo, connecting the 
capital with the Danube. Its length is 42 miles, 
with a single line of rails, It was constructed by 
English contractors, Messrs. Barkley and Stainforth, 
for the Roumanian Government, It was opened on 
the 3lst of October, 1869, and is worked by the 
State. It has been extended about three miles 


further down the river, to a point called Smurda, | struction of this line has been taken by a Roumanian 


| miles in length from Jassy to the Pruth, which is 
| destined to unite the Roumanian railways to those 
| of Southern Russia, was voted during the session of 
| 1872. In conformity with the 4th article of the 
agreement, the Russian gauge of five English feet | Troy, ending April 4, 1874, 195 heats in 11 turas={7 1} 
|is to be continued on the Roumanian line as far as | Cambria, Jan. 17, 1874,189 %9 =955} 
| Jassy, so that travelling and merchandise, whether In all these cases no stop was made to prepare 
from Russia or from parts of Roumania, will have the plant beforehand, nor to repair it afterwards. 
‘to be shifted at Jassy. The contract for the con-|The preceding and succeeding day's and week's 
] works were fully up to the average. ‘The average 


Troy, Feb. 13, 1874, 50 blows in 24 hours=267 
Cambria, Jan. 16, 1874, 46 re eA =242 
Best Week's Works. 
tons of ingots. 


where vessels lie when the waters are too low for | for a sum of 150,400/., payable in thirteen years by | 
them to reach Giurgevo. The Bucharest terminus | annual payments, which shall include 8 per cent. 
of this line, situated on the plateau of Filaret, has | interest and 4 per cent. sinking fund. It is gene- 
since been united to the terminus of the other} rally thought that, on ita completion, the line from 
Roumanian lines on the north side of the city, by a/ the Pruth to Jassy will be purchased by the Russian 
short line of railway, which passes round the western | Railway Company, whose rolling stock is adapted 
side of Bucharest without entering the town. The to a line constructed on the same gauge as its own. 
cost of the Giurgevo line, with rolling stock aud} To recapitulate. Bucharest is in direct railway 
workshops complete, was 517,291/., payable in ten | communication with the Danube at Giurgevo. Im- 
annuities, by quarterly payments of 21,000/. each, | mediately opposite Giurgevo is Rustchuk, with its | 
the last payment on account of which will fall due jrailway to Varna, It is in daily railway communi- | 
in 1876. ‘The next Roumanian line opened was the | cation with Western Europe, by the line opened on 
extension of the Austrian “‘ Lemberg-Cernovitz ” | the 13th of September, 1872, through Ploesti, Buzeo, | 
tailway from Suceava (the frontier town between | [braila, Barboai (near Galatz), Tekutch (with branch | 
the Bucovina and Upper Moldavia) to Romau, | to Berlad), Romau, Pascani (with branch to Jassy), | 
distance of 64 English miles. It has two branches ; | Suceava (Moldavian frontier), and Lemberg, whieh | 





and standard day’s work is 30 heats, or, say, 150 tons 

per pair of vessels. 

The best month's work yet attained was at Cam- 
bria, and was about 3700 tons of ingots. We have 
not the precise figures.. The next best was in April 
last, at North Chicago, and yielded 3526 tons of 
ingots. The following is acopy of the sworn royalty 
return made by the North Chicago Company to the 
owners of the patents, of the metal used for con- 
version, during this month. 

(A) Form or Retvas. 

(To be rendered within 15 Days after the Expiration 

of every Month. 

RetcrRn by the North Chicago Rolling Mill Company to the 
Paeumatic Steel Association, Trustecs, of Metal Cun- 
verted wader License dated July 8, 1872, in the Month of 
April, 1874. 


one from Varesti to Botosani, 25 miles; the other 





























, 1 ’ ter | is reached 134 hours after departure from Bucha- | Pouxps oy Metat Convertep. 
from Paakani to Jassy, 45 miles; in all, 137 English | rest, ; Sar erage ape Mes a 
miles. It has a single line of rails. ‘This line was = ac Scrap Scrap not 
opened in 1870. But the great network of Rouma-/| Ty ~_BRESSEMER PROCESS IN AMERICA.) Pate. Pig Iron. Spiegel- Paying Paying 
nian railways was that conceded to Dr. Strousberg| “Fox some time past many rumours have reached | cieniiloeamtbaiadan | see 
aud partners in 1568, consisting of the following | this country respecting the performances attained at | 1 277,200 | 21,675 | 87,800 20,650 
lines: ‘ tn ; American Bessemer works, the turn+out reported | 2 316,800 | 25,380 43,200 29,800 
Ist. From Romau, by Tekutch, to Galatz, &| from some of these establishments having been so | 3 359,700 | 28,900 49,050 31,430 
length of 149 English miles, with a branch from largely in excess of that procured with similar plant | 4 | 108,900 8,650 14,850 9,075 
Tekutch to Berlad, 31 miles. , here, as to give rise to doubts as to the accuracy -- rt ok a Sentag ee 80.18 
2ndly. From Galatz, by Braila and Ploesti, to of the statements. Under these circumstances we : sense pap Saaae 9a'b00 
Bucharest, 153 English miles. sais seit : have made special inquiries and have obtained from 8 | 381.250 | 27,195 = 32,900 
_ Srdiy. From Bucharest, by Pitesti, Slatina, Cra-| oficial sources the following particulars. The com- | 9 385,000 | 27,250 we 35,450 
jova, Turnu-Severin, and Verciorova (the Austrian pleted Bessemer works in the United States are as 10 869,000 26,350 42,00 
frontier), 235 miles, to be completed in three years. under; they being given below in the order of their | as | 117,600 ort. | ole 8,750 
These 575 English miles were supplemented by | completion : 13 | 989550 | 28100 roe , 43.460 
certain accessory lines, such as from Ibraila tothe} John A. Griswold and Bitte. i4 849,125 | 25,500 43,925 
Port, about two English miles; from Galatz to the Co.’s works... a Troy, N.Y., 2 5-ton vessels 15 | 852,850 | 26,590 | 42,250 
Port, about one mile; and the junction with the Giur-| Cleveland Rolling eee Newburg, 0., 4 16 | 857,900 | 25,540 | 34,400 
gevo line at Bucharest, already deseribed, In con- Co.’s works... , g dl ase om oP its apo 
sequence of the breakdown of the Strousberg con- ~~. Steel Harrisburg, Pa., 2 ad . — , " Sanday — ae 2 
tractors in 1871, which assumed even political Cambria ivoe. Co.'s > 20 «6©| «176.400 | 12,880 17,850 
roportions, this contract was cancelled by the works  .. ...§ vonastown, Pa., 2 ” | 21 | 361,375 | 26,300 33,925 
{oumanian Government. The German Government} Union Iron Co.'s Chicago, Ill, 2 220 | «363,825 | 26,350 oe = | 88,545 
summoned the Roumanian State to indemnify the works _... an 2 yhnn: 4 23 ma _ Load ~ co 
bondholders; and, finally, the latter constituted 7 oe nas e 2 ~ | = } was ri esp ? 12135 
themselves at Berlin into a new company, which| j.)c¢ tron and Steal ; | % | nts ms ate 
entered into a fresh contract with the Roumanian Ges at Phin an Joliet, M1, 2 ” 27 | 865,500 | 27,930 20,375 25,975 
Government, on the following conditions :— Bethlehem Iron Co.'s? porntchem, Pa. 2 28 | «(346.500 | 27,975 39,375 27,925 
lst. To complete, by the 13th of September, 1872, Works ne tes , Je act " 29 312,400 | 25,450 35,500 25,850 
the lines from Bucharest to Roman, from Bucharest; Besides the above the following works are also | 
to Pitesti, and the pentane — _ Galatz. | under construction : ere 625 ee 
2ndly. To eomplete, by the 13th of December, arnegie McCandle . Pounds | 7,774,455 | 680,975 | 327,450 |, 728,860 
1872, the junction between the epee termini. van Cae work: 7 cream tSfevenh ae Bye =. ars re 
3rdly. Toe complete, 5th of January, 1875, be Lackawanna oe} Senn ae ‘ons | 3470, | 259.! 4 $25.34 
the es from Piteeti to te erg 178 ian ; and, and Coal Co.'s works pee - | te > Fem sr 
as the line from Temesvar to Orsova is to be ter- Of the two last mentioned works, the former are Sotal tens wacitedie: .« cw 000 4201.488, 
minated at the same period, Bucharest will then be | three-quarters finished, the latter about one-quarter | - - 
in direet communication with Vienna by this route. | completed. These works are all built upon the| This large production of American works is not 
In consideration of this, the new company was | genera! plans of Mr. Alex. L. Holley, and accord- | confined to spurts of a week or a month, and hence 
gee in possession of the work already executed by | ing to his patents, which cover general arrangements | it merits the most careful attention of our Bessemer 
r. Strousberg, and received from Roumanian | aud many details. | steel makers here. Troy and Cambria have melted 
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respectively 8845 tons and $826 tons per quarter, 
and the ordinary working of these establishments, 
including all delays caused by disarrangement of 
plant, or want of material (but not of course includ- 
ing long stoppages from panics and strikes), averages 
some 3000 tons of pig, or about 2590 tons of ingots 
per month, or at the rate of 30,000 tons of ingots 
per year. The works at North Chicago, Joliet and 
Harrisburg, average about the same, and Bethlehem 
is capable of an equally high production, but is at 
yet running single turn. 

” The “Edgar Thomson Works” of Messrs, Car- 
negie McCandless and Co., near Pittsburg, and the 
Lackawanna Iron and Coal Company's Works at 
Scranton, embody the results of the best practice, 
and should be capable of a still higher and more 
constant production. 

[he ingot blooming trains employed 2° Troy, 
Cambria, North Chicago, Joliet, and Bethiehem, 
are capable of rolling more than the average pro- 
duct of the Bessemer works. The first of these 
was erected at Troy in 1870; the feeding tables 
were first applied by Mr. Fritz to the Cambria mill, 
and have since been applied to all the mills, with 
some modifications. The Troy and Bethlehem mills 
roll ingots 14in. square, weighing over a ton, to 
make three rails each, The other mills at present 
roll 12-in. two-rail ingots, 

The production of rails from blooms has been 
more uniform because the rail train was a highly 
perfected machine long before the Bessemer process 
was introduced. The Cambria rail mill has often 
produced over 1000 tons of rails per week, from a 
2l-in. train. Probably the best week's running in 
American records, all things considered, was at 
Troy, ending April 25 last, viz., 1012 tons of 
62-lb. rails, in eleven turns, ‘from nine furnaces and 
a 2j-in. mill; of these there was not one second 
quality rail, and there were but 3} per cent, less 
than 30 ft. long. 


— 
FACTORY LEGISLATION. 

In an earlier issue we noticed the chief points of 
the Bill that has been introduced by Mr. Cross 
into the House of Commons, under the title of 
** Factories (Health of Women, &c.)” having for its 
object the reduction and the regulation of the hours of 
labour of women and children, more especially in 
regard to textile manufactures, It is well known 
toall acquainted with the exigencies of such manu- 
factures that the delicate organisation of adult 
female, or juvenile, hands of either sex, is essential 
to the operation of ‘ piecing,” that is mending 
broken threads during the operation of spinning, 
&c. Consequently the interests of certain of our 
manufacturers appeared to be greatly involved in 
any change that was proposed respecting the hours 
of labour, because all other operations in the factory 
would be affected by such changes. On the order 
for committing the Bill, on Tuesday, June 23rd, 
Mr. Holms, the member for Hackney, moved a re- 
solution to include in the measure several manufac- 
tures and employments to which the Factory Acts 
Extension Act of 1864 related. He remarked that 
the House was called on to legislate for adult 
women on the one hand, ard for children on the 
other, and it was important to consider whether one 
comprehensive measure ought not to be introduced 
on the subject. If they were prepared to legislate 
for textile factories, why not include factories of 
other kinds, and, taking the latter alternative, he 
did not think that much opposition would be offered 
by the masters. In his opinion, every class of 
factory should be included in the objects of the Bill. 
Mr. Secretary Cross was glad that one like Mr, 
Holms, so qualified to express an opinion on the 
subject (he being a large shawl manufacturer), had 
stated such views, but it was impossible, for the 
present, to deal with the enormous number of 
trades that might be included under the category of 
‘“‘ manufactures ;” besides, such manufacturers had 
received no notice of proposed legislation. With 
respect to textile manufactures, it had long been 
known that the present state of things was one of 
only temporary arrangement, which it was highly 
desirable should assume a permanent character. 
He stated that the Government had, by consulta- 
tion with the heads of large manufacturing firms, 
endeavoured to conciliate all parties, and great 
assistance had been afforded them in this respect. 
Much objection was made on the part of Irish 
members, seventy-two of whom had opposed the 
application of the principle of short time to textile 
manufactures in Ireland; but Mr. Mundella pointed 
out the fact that the Bill would not touch the 


domestic industry in that country, which largely 
consists, in Ulster, of the sewed-muslin trade, The 
Bill would only affect the hours of labour of women 
and children in mills. Numerous amendments were 
proposed and rejected. Clauses up to 9 were 
agreed to, Clause 10, relating to saving and re- 
cording of lost time, was struck out. By Clause 13 
it was agreed that a person of the age of thirteen 
years and under fourteen should be deemed a child. 
A sharp discussion ensued on Clause 14, providing 
that a child should not be employed in a factory 
during 1875, if under the age of nine years, or after 
the expiration of that year, if under the age of ten. 
Eventually, to conciliate all parties, Mr. Secretary 
Cross proposed a proviso, which was agreed to; 
viz., that any child who, previously to the com- 
mencement of 1875, is lawfully employed in any 
such factory as a child under the age of nine years, 
and any child who, previously to the commence- 
ment of 1876, is lawfully employed in any factory 
as a child under the age of ten years, may continue 
to be employed in any factory in like manner as if 
the section had not been enacted. 

The next question, which was of great import- 
ance, was that of the employment of young children 
in silk mills, it being greatly desired by some silk 
manufacturers that a child of twelve years of age, 
who had obtained the proper educational certificate, 
should work full time in such factories. Eventually, 
however, it was agreed to include such factories in 
the Bill, and all the remaining clauses passed. Mr. 
Fielden moved a supplementary clause, to the effect 
that no woman should be allowed to work in a 
factory within four weeks after the birth of a child, 
and not even then, without a medical certificate of 
her fitness to work. This was, however, rejected 
as unworkable and imprudent, and eventeal the 
Bill was reported with foud cheers. 

Those who attended the debate on this Bill must 
have had some peculiar views communicated to them 
in respect to the different social habits of the various 
classes in the country. Nothing, however, but a 
careful personal study of the peculiarity incident to 
the habits of persons engaged in textile manufac- 
tures would be sufficient for that purpose. Our 
operatives of such classes are, per se, of an entirely 
different character to most others. It would re- 
quire a lengthened residence in Manchester and its 
neighbourhood, Yorkshire, Glasgow, &c., to appre- 
ciate and understand such peculiarities, Legisla- 
tion on the subject must consequently become 
partial and only slowly progressive, and, for the 
present, we accept the Government measure as a 
short step in the right direction. 





FIRES AND HOW THEY ORIGINATE. 
No. I. 

Havine in four recent articles* given a general 
sketch of the wrong methods of constructing s0- 
called fireproof buildings according to the usual 
practice accepted by the public and property owners 
in Great Britain up to the present time, and having 
also attempted to describe a few easy and common- 
sense plans for reducing the risk of destruction and 
the danger of extended conflagrations, by means 
within the reach of all, as well as having pointed out 
a few restrictions that can hardly be objected to 
even by those most decidedly opposed to Govern- 
ment interference with personal action, let us now 
look at the matter from another point of view, and 
try to eliminate some of the causes of fire from the 
present very long list, by pointing out what they 
are, because we feel quite sure that the acceptance 
of even one or two hints will be so much gained in 
decreasing for the future the heavy losses that are 
annually—we may say daily—taking place. 

There is no nation harder to drive than the 
English, but then we compensate for this national 
obstinacy by another personal ‘agpecongy which is, 
that there are no individuals in any other quarter 
of the globe who are so easily led or who can be in- 
duced to do so much, either good or bad, “with a 
will,” as Englishmen. 

If they will they will you may i on’t, 
And if they wont they wont, so there’s an end on't. 

It is of the utmost importance that all persons in- 
terested in property, whether directly or indirectly, 
should make themselves acquainted with the various 
causes of fires, as to the want of common precaution 
against carelessness and preventable accidents most 
serious fires may be attributed, sometimes by the 
warehousing of goods not in themselves dangerous 
except in contact with others, when they are liable to 











~ © “On So-called Fireproof Structures,” see last volume. 





*“* spontaneous combustion.” Also in the storing of 
inflammable and explosive materials in positions and 
ways not suited for their safe 
causes of fire may be e 
slightest inconvenience to any one person and to the 


Fires ven frequently occur through faulty con- 
struction of buildings in cases where a more correct 
use of materials arrangemen 
be less expensive in first cost, and both more durable 
and more convenient in use. ‘This arises from want 
of a little information in the first instance, which 
would both simplify and economise matters in work 
Peace i points that are worth consideration 
»y everybody. 

In the following classification of trades the various 
causes from which fires have occurred are given, 
and the common causes'that may ha in any or 
all buildings more or less, yet after al there are but 
three actual causes fire, namely, accidental, 
wilful, and through carelessness. 

Two of these causes may be mitigated and re- 
duced, but the wilful causes of fires will in some in- 
stances occur till the. end of time in spite of any 
means which can possibly be taken to prevent them, 
and although the ravages may be minimised, yet 
nothing can stop their cominencement by persons 
acting from idiocy or passion. 

It is both the duty and the interest of master and 
servant to observe every possible caution to prevent 
such serious calamities as are very often 
place in London and other large towns to both life 


and p y th carelessness and thoughtless- 

ness with fires and lights, as well through as a lamen- 

table ignorance which should not exist, in — to 

the inflammable or combustible properties of things 

ra as use, or of goods stored or in process of manu- 
ure 


A most serious risk is incurfed, and many lives 
are annually lost, through culpable carelessness in the 
manufacture of cartridges, fireworks, and other explo- 
sive compounds and things of a dangerous nature. 

some trades the risk of fire is very considerable, 
but this might in a great measure reduced by 
owners or managers issuing such orders and instruc- 
tions for work as to minimise the danger, and com- 
pelling the men to attend to them by lations that 
will first make them conversant with the risks, and 
then expecting them to exercise every further pre- . 
caution they can to prevent accidents ; and providing 
any workman or setvant should by gross careless- 
ness neglect to carry out the instructions, or disobey 
the rules, and thereby cause a fire to occur, then 
strictly enforcing the Act in the 14th year of 
George HL, cap. 78, sec. 84, which is as follows : 

we Whereas fires often happen by the negligence 
and carelessness of servants,—Be it therefore 
enacted, That if a menial, or anv other servant or 
servants, through carelessnesr or negligence shall fire 
or cause to befired any dwelling-house or outhouse or 
houses, or other buildings, whether within the limits 
aforesaid, or elsewhere within the of Great 
Britain, such servant or servants being thereof law- 
fully convicted by the oath of one or more of His 
Majesty’s justices of the peace, shall forfeit and pay 
the sum of one hundred pounds unto the church- 
wardens or overseers of seep wa where such fire 
shall happen, to be distributed among the sufferers 
of such fire in proportions as to the said church- 
wardens shall seem just. Andin case of default or 
refusal to pay the same immediately after such con- 
viction, the same being lawfully demanded by such 
churchwardens, that in such case such servant 
or servants shall by warrant under the hands and 
seals of two or more of His Majesty's justices of the 
peace be committed to the common gaol, or House of 
Correction, asthe said justices shall think fit, for the 
space of eighteen months, there to be kept to hard 
labour,”* 

If this Act had been better known and oftener 
enforced throughout the i i 
haa wr gs em, fly pam is no hesitation in 
stating that at the least 50 per cent. of the fires 
which happen would never have occurred at all. 

‘Too many instances of large a destructive 


eT oe owe Eng 
gross and le negligence ; on another oc- 
pnearete: sore! more these classes of fires. 


We will i of factories, and 
ay oe 


© We find on nial rferenice that thie Act bas la 2 
with others same period, m 
b6, at some future time. '°» one inten vorr « pian e 
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fire, together with the usual causes and origins, a8 


follows : 
Busts ess. Usvat Causes ov Free. 


Bekers, pastrycooks,) Timber, shavings, sawdust, or 
confectioners, ham, ba- coals placed too near 


eon, and fish-curers. 
{ Paper shavings left too near 
Booksellers, and all | fires and lights. Goods hung on 
dealers and workers in¢ lines too near gas-jete. Sudden 


board. draughts and high winds swing- 
eg iecuaeens line Sas-beachets. Charcoal stoves. 


f Furnaces and drying stoves 
overheated. Stopping machinery 
whilst goods are in -—- of 
: “finishing.” Over hot plates 
Calonderers, finishers, | o1.4 cylinders. Hot irons on on 
peokers, makers « m4 goods and timber. Friction of ma- 
Gyere, printers om == chinery. Spontaneous combustion 
laundresses, bathe of aa ts substances. Goode 
wash-housrs. on lines and in process of print- 
ing coming in contact with gas. 
‘Swinging and exposed gas- 
L brackets. 
{ Hot Plates, cylinders, steam, 
hot water, and hot air pipes, also 
vuleanisers too near timber. Up- 
setting naptha and other spirits 
Caoutchouc, gum, and | near gas and other lights. ver- 
starch manufacturers of { heating oils and spirits. Draw- 
all descriptions. ing off spirits with unprotected 
lights. Overheating e s in pro- 
cess of drying. nflammable 
vapour coming in contact with 
(fires and lights. 


Candles left sticking against 
walls and in and on timber 
, Working by candle and gaslight. 
_ Carpenters and workers } te oo near fires and lights 
in wood of all deserip- | sudden draughts and high winds. 
tions, including buildings Swinging gas-brackets. Fire ad- 
under repair and 19 | boring to glue kettles. Smoking 
course of erection. tobacco. Drying stoves over- 
heated. Spontaneous ignition of 
{ oil and sawdust. 


Charcoal, coke, raif Placed in sacks or too near 





and coal dealers of all< timber when too hot or on fire. 
descriptions Spontaneous ignition. 

oe off spirits with un- 
rotected lights. Boiling over. 
Heating chemicals too high, and 
mixing chemicals through care- 
leasness or ignorance. Explosion 
of retorts and defective stills. 
Spontaneous ignition of oily 

Chemiste, including all | waste, refuse black ash, sawdust 
places in which are labo- } and oil, red fire, sweepings, nitre 
ratories for chemical pur- } bags, lamp and other blacks, and 
poses. other vegetable matters, such as 
linseed, &e. Spirits from leakin 
easke falling into un 
lights. Drying saltpetre. Phos- 
phorus exposed to air. Rats, 
mice, cats, dogs, &c., upsetting 
and gnawing explosive and other 
\ things. 
(To be continued.) 


DRILL-GRINDING MACHINE. 

We illustrate on the present and opposite page a very 
handy little machine designed and constructed by Messrs. 
William Sellers and Co., of Philadelphia, and which de- 
serves to be widely known and used. The machine in 
question is one for grinding drills, and to obtain the best 
results from it, it should be placed in the charge of a man 
whose duty it should be to grind the drills for all the drill- 
ing machines in the establishment, the men in charge of 
these machines returning the drills to the grinder when 
worn, and receiving sharpened ones in exchange. The ma- 
chine is so simple that bat a very brief description of it 
will be necessary. 

It consists, as will be seen, of a bed or frame carrying a 
spindle provided with fast and loose pulleys and driven at 
a speed of about 500 revolutions per minute, there also 
being on this spindle a larger pulley from which a gut 
driving band passes to a grooved pulley on a smaller spindle 
carrying an emery wheel, as shown in Figs. 1 and2. This 
last-mentioned spindle is capable of being moved longi- 
tudinally by means of the small handle shown, and when 
thus shifted the emery wheel passes over the edge of the 
drill te be ground. The spindle on which the emery wheel 
is mounted is, as will be seen, carried by an arm which is 
hinged on the main spindle, and which can be raised or 
lowered by means of a screw, 80 as to feed the emery wheel 
up to its work as wear of the wheel takes place. 

As will be seen from Figs, 1 and 3, the drill to be ground 
is beld at its shank end by a chuck similar to that in which 
it would be held in the drilling machine, while its cutting 
end is secured between jaws which are brought together by 
a right and left-handed screw, and which support it close 
to tLe edges operated on by the emery wheel. It will be 
seen from Fig. 3 that the drill is held in such a position as 
to insure the cutting edges or lips being cut to a uniform 
and proper angle. In our engravings a twist drill is shown 
as being ground, but the machine can grind fly drills equally 
well. Altogether the tool is very neatly designed, and is, as we 
bave said, a very useful one, and deserves to be widely used. 
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SENSITIVE THERMOMETERS. 
For taking observations of temperature accu- 
rately and quickly tu chemical analyses, phy- 
iological diagnoses, meteorological inquiries, and | 


numerous other kinds of researches in physical 
science, thermometers of a very sensitive nature are | 
desirable. Ordinary thermometers are fragile, and | 


in striving to increase their sensitiveness care should 
be taken not to make their structure more delicate 

than is absolutely necessary. Commonly thermo- | 
meters have spherical bulbs, because they are the | 
easiest to make and the arch form has great strength. | 
Moreover, spherical bodies contain the greatest 

quantity of matter within the least surface, therefore 
they are, ceteris paribus, the slowest in heating and 

cooling. A given quantity of mercury or spirit, | 
enclosed in a spherical glass bulb, would be more | 
quickly heated or cooled, if spread under a larger | 
surface. Hence thermometers are frequently made | 
with long cylindrical bulbs, in order to increase their | 
sensitiveness. But something even more sensitive | 
is required in refined and delicate experiments ; | 
and to meet this want, thermometers are some- 
times made with spiral or coiled tubular bulbs 
holding a very small quantity of mercury spread 
under a large surface. However, unless the coils 
or spirals are made almost too delicate for manipula- 





tion, the thickness of the glass tends to nullify the 
effect sought, namely, quickness of action; and, 
in such thermometers, the indicating column is 
usually so fine as to require the aid of a lens to ob- 
serve it. 

In seientific balloon ascents a very sensitive ther- 
mometer is necessary to enable the observer to ob- 
lait che precise temperature of the air at any eleva- 
tion, because the change of temperature is very 
rapid with the ascent and descent above the earth's 
surface. Mr. Glaisher used for this purpose ther- 
mometers with a gridiron form of bulb, made by 
Messrs. Negretti and Zambra, This thermometer 









| presents a good visible column, is almost instan- 


| taneous in action, and, though the glass of the 
| tubular gridiron is thin, the shape affords such 
| rigidity that no variations in the indications of the | 
| column can be detected, whether the instrument be | 





| held in a horizontal, vertical, or oblique position. 
These instruments are, however, very expensive, 
ranging in price from three to six guineas. 

Very sensitive thermometers must be made with 
mercury, because this metal conducts heat much 
| more quickly than the same volume of alcohol does. 

Nevertheless, alcohol cannot be dispensed with for 
| thermometrical p . Mercury freezes at minus 
| 38 deg. Fahr., but alcohol has never yet been frozen ; 
| therefore, for very low temperatures alcohol must be 
| employed. As itis very sluggish is receiving and im- 





| parting heat, it is important to give to the ther- 
| mometer made with it such a form as will render 


it as sensitive as possible. Mr, Casella, 


some years since, sugested a bifur- 
cated bulb, formed two cylindrical 
bulbs connected and communicating with 
the same tubular stem. This is a con- 


siderable improvement, as sensi- 
tiveness, on the common and 
also on the cylindrical bulb. 


It is evident that the objects to attain, 
in making a sensitive thermometer, are to 
reduce the cubic contents of the bulb, and 
with the necessary thickness of glass, and 


no more, eer | as a surface - 
possible to be acted upon changes o 
temperature. In with these 


principles Mr. J. J. Hicks has successfully 
introduced two new forms of spirit thermo- 
meters. One has a bottle-shaped bulb, with 
the bottom pushed in as much as possible, so 
that the air or other fluid medium in which 
it may be exposed, may act u the 
hollow as well as the outside surface, and 
the stratum of spirit between these sur- 
faces being thin the instrument is very 
sensitive. The other is the ‘ cylinder 
jacket” form, shown in the illustration, 
mounted on a stand for use as a terrestrial 
radiation thermometer. In this, the bulb 
is a long hollow cylinder of glass, about 
which a second cylinder is formed and 
united to it at the ends so as to leave a 
thin space between them to contain the 
spirit, the stem of the thermometer being 
connected with the outer cylinder near 
the middle of its length. In this form of 
bulb there is small cubic contents with 
large internal and external surface to act 
upon, with —- for liquids or gases 
through the bulb, consequently the instru- 
ment is extremely sensitive. It appears 
from experiments made at the Kew 
Observatory, and recorded in the Quarterly 
Journal of the Meteorological Society, No. 
X., that for a sudden change of tempera- 
ture from 53 deg. to 81 deg., and from 
81 deg. to 53 deg., the mercurial standard 
thermometer which has a cylindrical bulb 
a quarter of an inch in diameter and three 
quarters of an inch in length, required 27 
seconds to settle; a hollow cylindrical 
bulb spirit thermometer 34 seconds; a 
bottle bulb spirit thermometer 83 seconds ; 
while a globular bulb spirit thermometer 
occupied 186 seconds. Hence it appears 
that the hollow cylindrical bulb spirit 
thermometer almost equals in sensitive- 
ness the ordinary standard mercurial 
a: It had been —— that 
the effect of v atmospheric pressure 
would cause the ollow. bulb to give 
erroneous indications ; but Mr. Hicks has submitted 
one to a pressure of 50 Ib: on the square inch, and 
found such a trifling effect that no appreciable 
error can be occasioned by any possible changes of 
atmospheric pressure. 








FRENCH ASSOCIATION OF GAS 
MANAGERS. 

Unver the title of “ Société Technique de 1'In- 
dustrie du Gaz en France,” the French gas managers, 
engineers, and others more or less connected with 
gas manufacture, have formed a society similar in 
its objects and constitution to the British Associa- 
tion of Gas Managers. Its objects, as generally 
stated in the first prospectus, are those of discussing 
all subjects relating to gas, to encourage its study, 
and to publish records of new discoveries or im- 
provements on previously known processes; to 
maintain constant communication between the 
members ; and lastly, to establish a kind of benefit 
fund to assist those of its members who require it, 
so far as the power of the Association will permit. 
The initiative list of members comprised the names 
of sixty gentlemen connected with the profession. 
The Association will be composed of ‘‘society,” *‘ asso. 
ciate,” and “ honorary” members. ‘The first class 
will consist solely of those in immediate active con- 
nexion with the gas manufacture; the second of 
those indirectly connected with it ; and the hono 
class will embrace others whose works and gener: 
interest in gas questions may entitle them to that 
distinction, provided that they are not eligible to be 
admitted into the two former classes, who have to 
pay subscriptions and admission fees, neither of 
which are required from honorary members. 
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The Association held its first meeting at Paris on 
June 23, when the rules which had been proposed 
received the sanction of the members present. 
Officers, including a president, vice-president, two 
secretaries, and a treasurer, were elected, the act- 
ing secretary being M. Albert Ellisen, 21, Rue 
Abattucci. An extraordinary meeting was ap- 
pointed to be held next October, and the next ordi- 
nary mecting in May, 1875. The president, in his 
opening address, drew attention to the advantages 
which the society would afford to its members, and 
urged the duty of all connected with the gas 
manufacture in France to join it. Subsequently 
papers were read and discussed, treating on the 
substitetion of machinery for human labour in the 
— in charging retorts, stoking, &e. M. 

uget described at length his new wet meter, which 
it was stated was exact in its measurements, and 
hence hoth the gas company and the consumer 
would be placed in equally advantageous positions 
by its use. 

Considering the great extent of the gas manufac- 
ture in France, it at first sight appears surprising 
that such an association had not been previously 
founded. But in the prospectus it was mentioned 
that the late civil war, and the complication of 
home politics, had hitherto rendered that impossible, 
The gas companies in France have to contend with 
many difficulties. Their coal supply is not only ex- 
tremely limited, but of much inferior quality to our 
own or that of Belginm. Hence the cost of ma- 
terial, both for carbonising and heating, adds 
a serious element to the cost of gas to the consumer. 
One advantage, however, has arisen from these 
circumstances. ‘The ingenuity of gas engineers has 
been stimulated, and many excellent improvements, 
in each department of its manufacture and distribu- 
tion, have resulted. The employment of tar, in 
place of coke, is universal for heating the retorts, 
and consequently the coke, which is largely in de- 
mand in France for domestic purposes, becomes an 
essential article of profit to the company instead of 
being a druy, as it frequently is with us. 

We wish the new Association every success, and 
shall take opportunity as it arises to + before our 
readers abstracts of papers read before it by its 
members. 


AN EXPERIMENTAL BOILER. 

‘Tue Manchester Steam Users’ Association— an as- 
sociation to whom all employers of steam power are 
much indebted for the valuable data they have, from 
time to time, disseminated respecting the working of 
steam boilers—have just resolved upon a step which 
will do much to settle some vexed pa oom in boiler 
construction, At the meeting held on Tuesday last, 
the 30th ult., it was or tee the executive com- 
mittee that an experimen Lancashire boiler 
should be constructed, and tested by water up to 
the bursting point, so as to afford information with 
regard to the effect of openings cut for manholes, 
steam necks, &c. In the hands of Mr. Fletcher, 
the chief engineer to the Association, the experi- 
ment will, no doubt, be carried out with every care 
to insure accurate results, and the information it 
will afford will be most valuable. The following 
extract from Mr. Fletcher's report for last month, 
just issued, will explain in greater detail the nature 
of the trial it is proposed to carry out. 

Those at all conversant wit'. the Association’s “ Monthly 

” must have observed how many boilers have given 
way through the weakening effect of the manhole on the 
cylindrical portion of the shell, a fact to which boiler makers 
do not seem to have attached sufficient importance, or at all 
events till very recently. Those manholes from which the 
explosions recorded have arisen have been unguarded, but the 
question remains whether the mouthpieces now adopted for 
strengthening them are sufficient for the high pressure 
coming into such general use, and also how safety may bs 
attained without unnecessary expenditure. In a well-con- 
structed boiler the flue tubes are so well armed against col- 
lapse, and the flat ends so well stayed, that the weakest part 
of the structure is the cylindrical shell, and, if this be double 
rivetted, then the weakest part of the whole boiler is the 
manhole or other similar ing. This is apparent on a 
consideration of the strains, and is very frequently 
exemplified practically on the application of the hydraulic 
test. On such occasions cast-iron hol thp not 
infrequently give way, and the boilers sometimes rip 
open on top in a longitudinal direction. In one case a 
steel boiler, though strengthened with a es man- 
hole mouthpiece rent, on each side of it longitudinally. 
Boilers also exhibit distress at the base of the steam domes, 
Sea las ei ie 
strength of boilers by bursting them under steam pressure 
boiler was found to give way at that part. The Associa- 
has always been alive to this weakness, and has for many 
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ever, have openings cut in them at the base of steam necks, 
which are very similar to manholes in size, bai are not by 


apy means equal remy er oat These necks ste some- 
since planted on he top boilers as much as 7 ft. in. dia- 
meter, and worked up to 70 lb. or 80 lb. They are inherent 


also in the construction of the French or elephant boiler, and 
many others now introduced for working steam at high pres- 


NOTES FROM GERMANY. 
Bown, June 30, 1874. 


Coa. rv Germany. 

Tue coal production of Germany has steadily increased 
for a number of years, as the following statistics prove. 
The mineral fuel raised consists of black coal from the coal 
ea, the Lias and the Wealden clay, and of brown 





sures. Such boilers are sometimes placed in the b t of 
very lofty buildings, so that in the event of an explosion the 
results would be most serious. It is thought therefore that 
no uncertainty should be allowed to exist as to the effect of 
these openings on the strength of cylindrical boilers, worked 
at high pressures, and therefore it is proposed to construct 
an experimental! boiler for the purpose of testing these necks 
and manhole mouthpieces by hydraulic pressure carried up 
to the bursting point. 
In the first instance it was pat to construct a smal! 
cylindrical egg-ended boiler, say 5 ft. 6 in. in diameter, and 
to plant such necks and mouthpieces upon it as it was thought 
to be desirable to test. On further consideration of the sub- 
ject, however, it appeared that the experiment would be of far 
greater value if extended to a Lancashire boiler of ordinary 
working proportions, though its length might be somewhat 
shorter. In this way the precise diameter adopted in every- 
day practice, and also the precise thickness of plate, could a 
tested as well as the actual patterns in use for manhole 
mouthpieces, &c., which would afford more direct and thus 
more satisfactory conclusions. Further than this, the * 
tion of an experimental! boiler of the Lancashire type would 
allow the opportunity at the same time of testing the strength 
of the furnace tubes both as regards collapse and elongation, 
as well as of testing the flat ends with their gussets and 
longitudinal stays, and also the cylindrical shell at the longi- 
tudinal seams of rivets. Such a test would be most complete, 
and, after the disastrous explosion at Blackburn, would, it is 
thought, be of considerable practical value. 
With this view it is proposed to construct a Lancashire 
boiler, having a length of 21 ft., a diameter in the shell 
of 7 ft., and in the furnace tubes of 2 ft. 9in., the longi- 
tudinal seama being double rivetted, the front end plate 
attached with an external angle iron and the back with an 
internal one, and both strengthened with substantial gussets 
and longitudinal bolt stays, the thickness of the plates being 
seven-sixteenths in the a of the shell, three- 
eighths in the furnace tubes, half-an-inch in the flat 
ends. The reason for the length of the boiler is as follows : 
It is important that the belt of plating on which the man- 
holes and necks to be operated upon are placed should be 
free from all bias, and therefore it is proposed to plant the 
manholes, &e., on the belt of plating midway between the 
two ends of the boiler, and further to allow a free belt on 
each side of this one so that it may notin any way be strained 
or affected by the action of the gussets. This involves a 
length of three belts of plating, and as the gussets occupy 
two belts of plating at each end that involves seven belts 
altogether, and as these are 3 ft. wide, it makes up the length 
of 21 ft. This length may at first sight appear censidendiite, 
but it will add to the value of the experiment not only as 
regards the shell, but also as regards the collapsing tendency 
of the flue tubes, while it will not materially increase the 
expense of the experiment. 
he general outline of the experiment, it is proposed, 
should be as follows: In the first place, plant on the top of 
the central belt of plating a wrought-iron neck of such a 
thickness and diameter as is now met with in boilers under 
inspection, viz., from 15 in. to 16in. in diameter, 7-16ths ot 
an inch in thickness, and attached to the boiler by a single 
line of rivets, the neck being blanked up at the top with a 
cover. This being done, the bydeaulie pressure to be applied 
and carried on until the plate burstse. The pressure to be 
increased steadily, and meanwhile the behaviour of the boiler 
to be carefully watcbed and measured. The furnace tubes 
to be gauged internally in the direetion of their diameter to 
see if any tendency to collapse is discernible, and also gauged 
longitudinally to see if any extension of the flanged seams 
takes place. The flat ends to be tested both with and with- 
out the longitudinal bolt stays, and gauged under both con- 
ditions at a number of points, so that their behaviour may be 
ascertained. The wrought-iron neck or manhole mouth- 
piece, as the case may be, to be gauged longitudinally and 
transversely, to see what one of form takes place under 
the strain put upon it by the shell, and further, to ascertain 
the strain put upon the plates around the opening, a num- 
ber of parallel lines to be inscribed upon the plate in a 
longitudinal direction before the pressure is put on, when 
it is expected that they will curve or bulge outwards away 
from the manhole on t cqrnaie of the test. The amount 
of curve will no doubt much depend on the character of the 
lates. 

When the first neck has burst it would then be replaced 

with such other necks and manhole mouthpieces as it was 
thought desirable to test, the belt of plating also being re- 
newed as occasion might uire. As it is proposed that the 
central belt of plating should be an external one, renewin 
one of the plates on this belt as often as was necessary woul 
not be a matter of much difficulty. __ 
There are many other points to which it would be worth 
while to direct attention, which will suggest themselves on 
further consideration, but the above is just an outline for 
the consideration of the Committee. 








Carmartury SeweraGz.—An inquiry was held at the 
Town Hall on Wednesday last by Major Tulloch, R.E., an 
Ins rofthe Local Government Board, with respect to 
a scheme for completing the sewerage of the town, which has 
been prepared by Mr. R. J. George, C.E. The 
propose incurring an expenditure of 5000/. on new sewers 
with adequate flushing and ventilating arrangements, both 
for the new works, also in the existing town sewers. The 
question was fully discussed, and it was understood that the 


coal or lignite from the Tertiary formation. The mines 
of Germany (with the exception of Elsass- Lothringen) raised 
of black coal in the ten years ending 1871, as follows: 
German Empire. Prussia. 
tons tons 


1862 15,576,278 13,619,559 
1863 16,906,702 14,656,299 
1864 19,408,982 16,965,444 
1865 21,794,705 18,997,303 
1866 21,629,746 19,053,994 
1867 23,808,071 21,028,555 
1868 26,704,758 22,731,532 
1869 26,774,363 23,761,094 
1870 26,397,769 23 316,238 
1871 29,378,272 25,912,044 


The above figures demonstrate a steady increase of the 
Production, with the exception, however, of the years 1866 
and 1870, which show a diminution, owing to the wars with 
which Germany was concerned in these years. If we com- 
pare the years 1862 and 1871, we find for the decade an 
increase of 88.5 per cent. in the German Empire, and of 
92 per cent. in Prussia, while the value of the production 
had risen 162 per cent. in Germany, and 159 per cent. in 
Prussia, The number of miners employed in raising coal 
in 1871 was 150,005 in all Germany, and 131,575 in Prussia 
alone. The production of brown coal reached the following 
figures : 


German Empire. Prussia. 
tons tons 

1862 6,084,399 3,989,681 
1863 5,459,495 4,200,935 
1864 6,203,917 4,858,376 
1865 6,758,057 5,242,339 
1866 6,733,059 6,100,529 
1867 6,994,817 5,518,878 
1868 7,174,360 5,602,323 
1369 7,569,544 6,014,687 
1870 7,608,234 6,216,521 
1871 8,483,249 6,876,245 


Thus the production of brown coal and lignite has increased 
during the decade 66.8 per cent. in the Empire and 72 3 
per cent. in Prussia, and its value 85.8 per cent. in the 
former and 94 2 per cent. in the latter. The number of 
miners employed in the brown coal mines was in 1871 
23,652 and 16,863 respectively. The total production of 
mineral fuel was therefore in 1871 in the 

German Empire. 

tons 


tons 
37,861,521 32,788,289 
and the total number of coal miners 173,657 in the whole 
of Germany, and 148,438 in Prussia alone. 


DerertoraTion Or Coats THROUGH ExPosuRE. 

It it a well-known fact that coals when exposed for a 
long time to the influence of air, sun, or moisture, lose a 
certain quantity of their heating value, by changes which 
take ‘place with their principal component parts, viz., 
carbon and hydrogen, This is done by the action of atmo- 
spheric oxygen, which penetrates the structure of the coal 
and combines with it, thus forming carbonic acid and 
water ; in fact, the coal to a certain extent undergoes a 
slow, but constant, combustion. Highly bituminous coal 
also loses a part of ite carburetted hydrogen, which escapes 
as gas and very often causes explosions in coal ships, when 
the hold has been held closed for a long time and is in- 
cautiously approached with a burning candle. ‘The altera- 
tion of exposed coals differs, of course, very much accord- 
ing to their original quality. Gas coals, for instance, yield 
a much greater quantity of illuminating gas, as they come 
fresh from the mine, while after an unusually long exposure 
they may even lose all their hydrated carbon and be- 
come anthracitic. It was therefore of great importance to 
try by actual experiment to what extent such deterioration 
really takes place, as in case that this did not occur to 
a very great extent it would be convenient to large coal 
consumers, such as railway companies, gas works, or coke 
makers, to buy their supply from the mines in summer, when 
there is less demand and better transport accommodation, 
and to Jay in a large stock for the winter. The German 
Railway Association had therefore certain quantities of dif- 
ferent coals exposed for twelvemonths, and re-examined, 
when the following losses were determined : 

Weight. Caloric. Yield of Coke. 

Tr cent. cent. r cent. 

— West Hartley ™ ag + 


ing as 0.0 0.0 0.0 
Glucksburg seam, 
Ibbenbiiren ... 14 6.0 4.6 
Carl Mine, near 
Dortmund... -- 2.6 21 
Hibernia Mine, 
Gelsenkirchen 0.4 0.6 2.1 
Constantine Mine, 
Bochum een 04 04 0.0 
Borglohe Mine, 
Osnabriick ... 2.0 6.0 0.5 


These figures would prove that the losses which were 
sustained in weight, caloric power, and yield of coke, though 








ind its members when laying down new boilers, to 
1 with steam domes altogether. Many boilers, how- 
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inspector would report favourably aa to the obtaining of the 
required loan from the Loan Commissioners. 


i after one year's exposure, are, in most instances, 
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ENGINEERING. 











not so great as to counterbalance the profit arising out of 
laying in stocks at a convenient time. It is probable, how- 
ever, that these losses will rapidly increase with a prolonged 
exposure to atmospheric influences. It would be interesting 
if such experiments were completed by chemical analyses, 
made afier certain intervals, as they would show the gradual 


changes which inevitably take place. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproucu, Wednesday. 

The Cleveland Iron Market.— Yesterday there was again 
rge attendance on "Change at Middlesbrough, but business 

ill. Pig iron was cheaper, the quotations being as 
ws: No. 1 72s. per ton, No. 3 62s, and No. 4 56s. Ex- 
perienced men in the trade take a very gloomy view of things 
and predict bad times for months to come. ‘There are others 
who believe that the present depression will not long con- 
tinue. Although the Cleveland miners’ strike terminated 
last week, the production of pig iron in this district is scarcely 
half the usual average quantity, and makers do not manutest 
any desire to recommence working furnaces which have 
been blown out. In the finished iron trade there are more 

juiries. There are several rail orders in the market for 
Russia and Germany, but it is doubtful whether Cleveland 
manufacturers will obtain them, when the makers in South 
Wales are quoting from lds. to 11. per ton below them. The 
re in Cleveland is 8/. 10s. per ton for ordinary 
late makers in the North are pretty busy. There 
h demand for bars. 


Aa 
was 
‘ 


west fig 





The ¢ xl Ironstone Mines.—Since the settlement of 

the strike large numbers of miners, who had left the dis- 

t, are returning. Most of the mines are again in full 
wor. 

Coal and Coke Trades.—Owing to the depression in 

n trade there is a great falling off in the consumption 

and, consequently, prices are much easier. It is 

venerally expected that the production of coal having ex- 

weeded the demand, there will soon be a great reduction in 

rice of all kinds of fuel. We have heard that many of 


' rth Country coalowners already talk of a further re- 
luction in the wages of the pitmen. 

The North of England Iron and Coal Trades.— The 
irterly meeting of the North of England iron and coal 
will be held at Middlesbrough next Tuesday. This 
g is looked forward to with great interest, as people 
vill be able to judge from what then takes place whether 
he present depression will be protracted. 

The North of England Board of Arbitrati m.—On the 20th 
nst. the hali-yearly meeting of the Board will be held at Dar- 
ington, and the wages in the iron trade of the North of 
ogland and South Staffordshire will be finally settled for 
he ensuing quarter. 

Shi; building.—On the Tyne, Wear, and Tees, the ship- 
silders are fairly occupied. Some of the leading firms have 
rders on hand which will keep them fully occupied for many 


nopths 


jus 
rades 
neetir 


Engineering. — Many of the marine engineers are very 
usy All the shops in the North have a good deal of 


reneral work on band. 


The Tramway between Middlesbrough and S‘ockton.—A 
ction of the pr »yposed tramway between these two busy 
wus is now being put down en the turnpike between New- 
rt and Middlesbrough. The tramway, when completed, 

rill be a great convenience to the public 
T Prospect of Trade.—The opinions as to the prospects 

f the iron trade of the North are conflicting, but some of the 

st capable men incline t» the belief that it will be eighteen 


nths or two years before the Cleveland district is again as | 


rosperous as it was a few months ago. 
rrect one, there will be great loss and suffering in this dis- 
Such a lengthened period of depression would involve 

“avy reductions in wages ia all branches of the iron trade, 
nd heavy reductions in the price of all raw materials used in 
n making. There is a prevailing notion that the Cleve- 


Should this view be | 


} 
} 











the stores was 42,170 tons. Last week's shipments amounted 
to 6415 tons, as against 12,107 tons in the corres in 
week of last year; and the total decrease since the 25t 
December, 1873, is 133,766 tons. 


The Manufactured Iron Trade.—This branch of trade is 
still without any signs of returning animation, and con- 
sumers still speak of much lower prices before any quantity 
of work can be placed. 


The Coal Trade and the Miners’ Strike.—The market is 
now quite glutted with coal, and sales are exceeding! 
sluggish. On almost every railway siding in connexion wit 
stations in the miniog districts there are long trains of coal- 
laden wagons waiting for a demand to arise. Prices have 
become so unsettled in the Glasgow market, that it is 
ecareely possible to give correct quotations. The sale- 
masters have had the ironmasters competing with them in 
the open market, and as the latter have only been paying 
their colliers from 4s. 6d. to 5s. per day, while the former 
have been paying 7s. to 8s. per day, it is easy to see that 

rices must come down. A number of salemasters have now 

en compelied in self-defence to give notice of a reduction 
in the rate of wages, which, doubtless, will soon be at the 
same level as the rate for which the ironmasters have been 
struggling with their men during the last twelve or fourteen 
weeks. The ironmasters are one by one coming off victorious 
in the struggle. With the exception of two or three works 
the whole of the Motherwell district has yielded to the em- 
ployers’ terms, and the same may be said of the Holytewn 
district and one or twoothers. The Fife and Clackmannan 
miners lately sent the sum of 1000/. to the support of the 
miners on strike, and the Stirling and Linlithgow Union gave 
100i. for the same purpose. The attempt of the Fife coal- 
masters to recoup themselves for yielding to their workmen 
a few weeks since by putting a shilling per ton on the price 
of coal has proved to be utterly futile, and the price has 
again been reduced this week. 


Dundee Water Supply and New Works at Lintrathen.— 
At a meeting of the Works Committee of the Dundee Water 
Commission held last week, it was reported that the water 
in store on the 22nd of June was 327,377.047 gallons, the 
decrease during the month being 51,588,696 gallons. The 
quantity in stvre on the 22nd of June, 1573, was 463,905,733 
gallons, and the average daily consumption during the past 
month was 2,624,799 gallons. 

Symington’s Patent Fire Detector.—This useful appliance 
has been fitted up in several of the newspaper offices in this 
city, as also in large warehouses, Turkey-red dye-works, and 
several public offices. One of the most extensive applications 
of the apparatus is to the large block of buildings belonging 
to the proprietors of the Glasgow Herald, where a trial test 
took be on Monday. There are in all eighty detectors 
sheoel throughout the building, together with an indicator 
tablet containing eighteen corresponding to as many different 
divisions of the premises (including the warehouses and shops 
rented from the Herald proprietors). A small spirit torch 
was lit in one of the rooms, and in a minute or so the alarm 
bell was sounded, while the indicator instantly told in the 
counting-house the situation of the fire. Previous to this 
experiment, an accidental test, proving the entire efficiency 
of the apparatus, took place in the premises of one of the 
tenants. A double-branched gas bracket was carelessly 
lighted and left extended in one of the cellars too near the 
ceiling, which is low, whereby the gong and bell were rung, 
and the indicator t 1d where the fire was. The gas was im- 
mediately put out, aud the position of the bracket changed. 


NOTES FROM THE SOUTH-WEST. 

South Wales Steam Coal.—An influential deputation of 
the owners and shippers of South Wales bituminous steam 
coal have had an interview with the First Lord of the 
Admiralty, in order to protest against the exclusion of this 
class of coal from the Government contracts, in the manner 
pursued since the accession to office of the late Ministry. 
The deputation was introduced by Mr. Cordes, M.P. for 
Newport ; and the prayer of the memorialists was supported 
by Mr. L. A. Homfray, Mr. Tothill, and Mr. Bladon. In 
reply, Mr. Ward Huot promised that the petition should 





ind district is being developed too quickly, and that as the | have his careful consideration. 


roductive power has exceeded the demand, time alone will 
pmedy the matter 


NOTES FROM THE NORTH. 

Guiascow, Wednesday. 
tsgow Pig-Iron Market,—1t would seem that the “ rig” 
»iron market has now practically collapsed. The tide 
mewhat suddenly and mysteriously turned last Friday, for 
though warrants were dealt in on the morning of the day at 
ut 100s., then 98s., and afterwards at 96s., they were 
ely offered in the afternoon down to 80s. for cash on 
fonday, and only a limited amount of buying was attracted 
y this return to more moderate prices. For weeks past the 
uarket had been manipulated by a few operators at whose 
vercy it had been placed to the utter paralysis and detriment 
f legitimate trade. LIronmasters, colliers, miners, shippers, 
nd founders, have all suffered by the high range of prices 
revailing during the “rig.” An opinion is now entertained 
1at ere long iron may again be quoted at 60s. per ton. Very 
e business was done on Monday. The quotations were 
s. 6d. prompt, 79s. one week, and 77s. 6d. one month fixed 
epted, closing, sellers Sls. 6d. buyers 80s. prompt. Utter 
agnation prevailed yesterday forenoon, aad no business was 
ransacted. The nominal quotation was 77s. 6d. Business 
as again at @ standstill in the alternoon, the market closing 
minally with sellers at 77s. 6d. There was complete dis- 
rganisation this forenoon. No business was done publicly, 
it was reported that 500 tons were sold outside the 
ring’ at 76s., and afterwards 74s. 6d. would have been 
septed. No busicess was done in the afternoon. During 
st week 5838 tons of pig-iron were added to the stocks in 
16 public warrant stores, and yesterday the total quantity in 
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The Narrow Gauge in the West.—The conversion of the 
200 miles of the Wiits, Somerset, and Dorset branches of the 
Great Western Railway from broad to narrow gauge has 
been completed. Over a considerable portion of the distance 
there were double lines of rails. The most elaborate arrange- 
ments had been made by the company to carry out the work 
safely, expeditiously, and effectively, and for weeks past men 
had been ergaged in clearing away the ballast. 

Neath Harbour Commissioners —A meeting of the Neath 
Harbour Commissioners was held at the Guildhall on Monday. 
It was stated that the Great Western Company's opposition 
had been withdrawn in reference to the Bill now before Par- 
liament for a floating harbour, and Mr. Kempthorne also 
said he believed he should shortly be in a position to state 
that 150,000/., the sum required for the work, would be at 
the disposal of the commissioners by way of loan. An appli- 
cation of the London and North-Western Railway Company 
for a clause in the Bill giving them powers to run their line 
into the new docks was complied with. It was reported that 
the London and North-Western Railway Company in 
building new docks at the Mumbies. 


The Ebbw Vale Steel, Iron, and Coal Company (Limited). 
—The annual meeting of the shareholders of this company 
was held at Manchester on Thursday, Mr. Alderman Curtis, 
the chairman of the board of directors, presiding. The fol- 
lowing report from the directors was taken as read: “ The 
profits realised have been higher than during any year since 
the formation of the company, and the directors that 
this result will be satisfactory to the shareholders when it is 
remembered that the cost of labour has been excessive, and 
relatively much higher than the price of finished iron, and 





suspense outla 
19,5161, 10s. 11d, net 
profit of 48,7327. Lis. 9d., out of which (after deducting an 
interim dividend of 14s. 6d. fe shar pat in December the 
directors recommend a dividend of 14 
total of 11. 14s. 6d. for the past year 
The report was adopted. 

Railways in the West.— Articles of agreement have been 
entered into between the South-Western and Devon and 
Cornwall Railway Companies, whereby the works 
by certain Acts obtained by the Devon and Cornwall Com- 
pany are to be carried out under the direction and with the 
approval of the South-Western Company, which may either 
purchase voluntarily, or be compelled to buy, ines so 
constructed. 

Powell Duffryn Company.—The hauliers in the employ of 
the Powell Daffryn yng te ome to be in a very unsettled 
state at the present time. men declare that they will 
not commence work unless 4s, 9d. is paid as a day’s wegee, 
and in consequence of this determination no fewer than 
between eleven and twelve hundred steam-coal colliers are 
compelled to be idle. An average of 1500 tons per day is 
thus lost to the market. 








NOTES FROM SOUTH YORKSHIRE. 


Brown, Bayley, and Dizon, and Davy . 
—A special cree ey | of the shareholders of Brown, Bayley, and 
Dixon, Limited, Sheffield (capital 500,0007.) was held on 
Tuesday, when the directors were empowefed to purchase 
shares in the company on behalf of the ny, and the 
borrowing powers were extended from 160, to 180,0001. 
A special report on the state of the works was also read and 

- The annual report of Dayy Brothers and Co., 
imited, Beek Rosinosting, wep tpl Sheffield, shows the 
year's profits to 9941., out of which it is proposed to 
21. per share (14 per cent.), leaving 50007. fie's taretve fund, 
and carrying forward 18181. The buildings and machinery 
have been kept in an efficient state of r. Negotiations 
are in hand for the acquisition of the business of Messrs. 
Wood Brothers by this concern. 

The Fire at Kilburn Colliery in Belper.—This serious 
underground fire has continued to burn at the Kilburn 
Colliery despite the very vigorous efforts which have been 
made to subdue it. Kelays of men have been at work da 
and night, and the fire now appears to be under qonteel. 
Fort Sones, some of which had not been out of the pit for 
nearly twenty years, have been brought out much to their 
bewilderment at first. 


The Miners’ Wages Question—Further Meetings —On 
Monday delegates representing over 24,000 men belonging 
to the South Yorkshire Miners’ Association, met at Barnsley, 
and after a long discussion resolved to adhere to their former 
decision, whereby they pe to accept a reduction of 10 per 
cent. only, from the 574 per cent. advances given since 
October, 1871. This is equal to exactly half 
coalowners require. On Tuesday a special meeting of the South 
Yorkshire and North Derbyshire i i was 
held at the same town under the chairmanship of Mr. Stewart 
(Lundhill). This meeting resolved to enforce the notices 
which have been given for a drop of 12} per cent., conse- 
quently it appears likely that on July 8th, 20,000 men will 
be out. 


Yorkshire Agricultural Society's Show.—Great - 
tions are being made for this show, which will be held at 
Wadsley, Shetlield, on August 4th, &c. There are an unusually 
large —_ “ — The Manchester, Sheffield, and 
Lincolnshire Railway Company are putting in special siding, 
with sheds, plationins &c., for the fusvemliies of eihiblonrs 
and visitors to the show. 


Sundry Engineering Matters —At Leeds, the manufacture 
of steel cranks for locomotives bas been initiated at the 
Clarence Works for the first time in that district. At and 
neat Penistone, Hazlehead, &&., several oe ene pits 
are being opened up for the use of the 8 steel works. 
A ae ee ee ae 
grinding this useful material, some of whi has re- 
cently been i to America. At the latest meeting of 
the Wa’ ittee of the Leeds Town Cennal it 
was decided to proceed with the construction of the Fewston 
reservoir, which forms of the Washburn Foot scheme. 
This is the third reservoir on the river, ite site being about 
500 ft. above sea level, and its capacity when finished 
870,000,000 gallons. The other reservoirs of this scheme 
have been recently described in these columns. At Kother- 
ham, the water supply is limited to two hours per day, con- 





uently an attempt is to be made to procure a supply from 
Sbuffield in siditien to further local works. . 
Tus Berean Coat Traps —Small orders have ted 
themselves tolerably freely in the coal 0. Coke 
has been quoted at Liége at 1/ to 11. 4s. per ton. 


Exuatom.—lIo our article on “ Our Indian Troopships,” 
on page 441 of our number of the 19th ult.,in the ighth 


line from the top of the middle “ Feet 
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THE PROPERTIES OF AIR. 


On the Thermal and Mechanical Properties of Air and other 
Permanent Gas, Subjected to Compression or Expansion.* 
By Prorsssor 8. H. Tavestos. 

1. Waes air and other are ~~ by the ap- 
plication of external force, the mechanical energy, or work 
done in its compression, takes effect in two ways: ; 

First. The rate of motion of the particles composing the 
mass is increased. 

Secondly. The relative distances of the particles are 
diminished. 


The first effect becomes evidently an augmentation of dissipated without produci 


temperature, the second, by an increased tension. 

By expansion, the potential energy resulting from these 
two forms of force becomes retransformed into mechanical 
work. 

2. There are many industrial applications of the pheno- 
mena here noted. 





of previously higbly compressed sir, these thermo-mechanical 
relations become im t. 

8. The great rtan 
these industrial applications, has determination of 
the law of variation <a and volume with change of 
temperature, a matter of great int 
engineering profession as well as to science. 





continually increasing importance of 
made the 





st to ae 


and other gases are exceedingly imperfect transfers of heat, 
nee apparently absolute non-conductors. 

All actual cases, therefore, are intermediate between the 
two here considered, and only experience and a trained judg- 
ment can be relied upon to estimate the true conditions in 
| individual example. 

. Case Ist is that to which that law applies which was 


compressing air for use in mines or in supplying hot | discovered independently by the English philosopher Boyle 


air engines, in ice-making and ventilating, also, 
heat o' pression i ing 
gas, produces a serious addition to the resistance encountered, 
and since this heat is always partially, and frequently wholly, 
ing useful effect, the consequent 
loss of efficiency is correspondingly serious. 

In compreasd air motors, it oA often more than one- 
half; and 100 





the | and the French savant Marriotte, viz.: “The temperature 
tension of the compressed | remaining the same, the volume of a given quantity of gas 


is inversely as the pressure.” 

Assuming one hundred volumes of air, originally of mean 
atmospheric pressure, 14.7 lb. per square inch, to undergo 
change of pressure and volume, the relation of pressure and 
volume is expressed by the equation, PV=P* V'; and for 


horse power expended in driving the com- | this case, P V=1470, hence 


ressor, may, when working at great pressures, yield but 50 
orse power, or even 25, of actual useful work. 
It is, in such cases, very important to be able to determine 


SCALE OF VOLUME FOR CURVES A A AND BB. 


= 1470 
vy a ee 
RP (1) 
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ABSOLUTE SCALE OF TEMPERATURES FOR CURVE CC’ IN FAHRENHEIT DEGREES. 
incident volume, when the maas consisted originally 
from its intersection with the given pres*ure on the scale, to its intersection with the adiabatic, or curve of no transmissi« 


The pressure being given, to determine the c 


DEDUCT 461.2 FOR COMMON SCALE. 
of 100 volames at atmospheric temperatare and density :—Follow a Jine parallel with the base line, 
mm of heat, for ordinary cases, or, with the isothermal line when the temperature 


f the air remains perfectly uniform; thence follow a vertical line upward to the scale where the required volumes can be read off. The reverse of this operation gives the change of pressure, the 


alterations of volume being known. To 
curve, ©, 


The storing of power in compressed air is frequently made | the temperature due to the proposed compression in order to 


essential in mining and tunnelling operations, in which it 
would be impossible to use steam as a motor for driving 
engines or working rock drills. 

In hot air engines, the increase of tension due to increased 
temperature becomes useful in the derivation of mechanical 
power from thermal action. 


In cooling air for ventilating purposes, and frequently in | 


| estimate the probable amount of this loss. 
In the working cylinder of the hot air = the com- 
munication of heat to the expanding gas produces a tension 
which should be estimated when the engine is designed, in 
order to determine the limits both of pressure and temper- 
| ature, allowable or advisable. 
4. Two cases form the limits between which are compre- 


ice making, the reduction of temperature by the expansion | hended all actual examples of change of volume and pres- 


* Remark:—Several months ago, a correspondent of the 
American Artisan requested the editor of that periodical to 
publish a table of pressures and of temperatures due to com- 
pression of air up to 100 Tb. square inch. The writer was 
applied to by the publishers, and soon after supplied such a 
table in which temperatures, volumes, and pressures were 
given for each 5 lb. from vacuum up to 2001b. per square 
inch. 

weno ne | a graphical representation of these tables 


was carefully constructed by a pupil, and very skilfully litho- | 


graphed, by the American Industrial Publishing Company 
of New York, for use in the course of instruction at the 
Stevens Institute of Technology. A reduced copy of these 
curves was published still later. 

The interest taken by members of the profession and par- 
ticularly by thoee engaged in the study of the applications of 
oom pre seed air and in the 
ond also the investigation of the writer, and his interest in 
the labours of his colleague, Professor Wood, in the attempt 
to perfect a pew form of rock drill, have induced a more 


complete examination of the subject ; and the preparation of | pe 
the table here presented, which is probably sufficiently com- | 


plete to meet al] the requirements of engineering practice, 
and may not require further extension for many years. 

The accompanying is part of a paper prepared in the 
course of instruction of the engineering classes of the Stevens 
Institute of Technology, supplementing the instruction 
obtained from their text-books. 


development of the hot air engine, | 


ure. 

The first case is that in which the temperature of the mass 
is kept invariable by removing completely the heat of com- 
pression or by communication of heat during expansion, as 
rapidly as becomes necessary to supply that transformed into 
other forms of energy. 

The second case is that in which the change of state, as to 
| pressure and volume, oceurs in a perfectly non-conducting 
| chamber, and, consequently, a change of temperature and a 
modification of the rate of variation of tension noted in the 
first case may occur. 

In all examples met with in the practical work of 
| engineering, the method of variation lies between these 
limiting cases. 

If it be desired to retain the quantity of heat present with- 
out change, it is always found impossible to obtain any form 
of apparatus which is impervious to heat and which will 
absolutely prevent a flow of heat into, or out of, the air re- 
servoir. 

The air also contains, invariably, a considerable amount of 
the vapour of water which, having a comparatively great 
capacity for heat, will produce a marked alteration of tem- 
ratures as observed with dry air. 

If it be desired to absorb the heat of compression, and to 
keep the temperature of the mass perfectly invariable, as in 
the first of the two representative cases, it will always be 
found impossible to obtain a perfectly efficient method of 
| securing a sufficiently rapid outflow of heat from the gas 
undergoing compression, both because of the impossibility of 
finding a perfect conductor of heat and of the that air 


find the temperature due « given degree of compression: Find coincident readings on the scale of temperature and pressure for the proper point on the 


where P' and P are the pressure in pounds per square inch 
above a vacuum, and where V' and V are the volumes. 
Regnault, who made the most elaborate and accurate re- 
search in this direction, found that the anent gases 
followed this law very closely, although not precisely, 
while the liquefiable gases departed from it more consider- 


> 

‘he ent including air, deviate so slightly 
from the law that Dulong and Arago, who compressed air to 
27 atmospheres pressure, were unable to detect the deviation 
afterwards discovered by Regnault. 

For all ordi cases of application the law may be 
assumed exact, and it isso assumed in the Table here given. 

6. Case 2nd, or that in which a change of volume, pres- 
sure and temperature occurs without transmission of heat 
into, or out from, the mass, requires for its complete exami- 
nation, a determination of the specific heat of the gas, both 
under constant pressure and constant volume, and of its co- 
efficient of expansion, and a knowledge of the mechanical 
equivalent of heat. 

The specific heat of air was determined by De la Roche 
and Berard, by Dela Rive and Marcet, and finally, with 
greatest probable accu , by Regnault. It has the value, 
under constant pressure, of (.2379, water being taken as the 
standard, and its specific heat being 1. 

The specific heat of a gas under constant volume has not 
been determined by direct means, but, by an indirect deter- 
mination based on the acceleration of the velocity of sound 
due to changes of temperature produced by alternate expan- 
sion and contraction, it has been found to have a sate te 
specific heat under constant pressure of 1.408 to 1. 

The coefficient of expansion of sir, as determined by 
Regnault, is found to be .003666 for the Centigrade scale or 
002036 for Fahrenheit 

The ific heat of air d to be tant for all pres- 
sures. coefficient of expansion varies slightly, but not 
sufficiently to make it necessary to consider that variation in 


this . 
The date for calculating the mechanical equivalent of heat 
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TABLE OF PRESSURES, TEMPERATURES, AND VOLUMES OF COMPRESSED AIR AND were first given approximately by Rumford in 1798, in the 
PERMANENT GASES. new ta which he lemons * well-known fact that heat 
and mechanical are simply two methods of manifes- 
epared by Pre > S @ RSTO? 7 St r t ” *hnology. 2 > 
ais oan Prepa A yt vofessor R H. Tavzs TON, of the Stevens Inoti ute of Tee bnology tation of force, and are mutually convertible. Mayer and 
% = 7 a ge é = : i ow | Joule, in 1842 and 1843, independently determined it, and 
«| Temp. (Fah Temp. (Cent Volumes with || |jg%<4| Temp. (Fab. | Tentp. (Cent, Volumes with | | |the experimental investigations of the latter are now 
*¢ leg.) above deg.) above Temp. Sa ere deg.) above. | deg.) above Temp. lé< li ear ‘ 
ee 5 é E< s |5 c« | telied upon as giving very accurately its value. The accepted 
es iit : ~|25 Sol praeiphiengiiettonen —_ |= | value is 772 toot- as the equivalent of the Britich 
cn - if S& » i 
BE ’ Abs Cent Vari o =3 3) Abso Fal Abso- | cans Vari: | O iso thermal unit. : 
mo 5 se Fa ae ari- | Con 5 Z| uw th lute | 5 Vari on- FC Clausius, Rankine, Thompson, and Zeuner have based upon 
Zero. | 2 ; “ro. | able, | stant. Zero er Zero wero, | able. | stant. these ex ental determinations a branch of this science of 
4 B ‘ D E, yr i°*a@ H A B ‘ D E F G. | HL | energetics, which is known as “thermod " The first 
an a: 46 Ls 0 274.00 infinite. infinite. 156 Tt 96 pe fine on me Ee esi = : ay 
iH ' TH ror og Be or | amics, W is an algebraic expression of t 
es 1 ~{ at sit est einen T oe “33 Hi 13 gs | mutual relations of thermal and mechanical energy, and 
. a7 139 4 I 1.37 _12 4 | 99 | embodies the fundamental pt ples of the t 
¢ ‘ 103.86| 1 75.47 —11 | 115 | 100 The equation representing the relations of pressure, 
= —T 211.79 —62.21 1 || 116 | 101 | temperature, and volume of air and the permanent geses, 
Re ‘ ‘ ; — 50.71 —9 | 117 | on as deduced by these authorities, and as given by Rankine,? is 
7 42 40 —8 || 118 : 
att _ ‘ " y, 30.47 q 119 = y—-1 
* —?2 8 r my Ud . 
3 1 ; i t ! x6 - sen | 106 r= (:)y" =( *) Y , . (2) 
11 ‘ is —7.7 ‘ —4 12? | nd T, Vy Pi 
4 2 4 2 |i 124 109 jin which 7,, T,: VU,» Vas Pas Pg» are the absolute tempera- 
M4 8.87 " i 125 6 | 110 | tures, the volumes and the pressures of the gas, and ¥ re- 
68.1 1 8.58} 98.06 0 | 126 | 112 | presents the ratio of the specific heat of constant pressure to 
2 4.16) 91.88 L |) 127 113. | the specific heat of constant volume, ‘The latter ratio is that 
, 74 2 — | 114 | of the energy required to change the state of the gas as to 
19 , ; e335) 77.97 3 Has | | 115 | temperature merely to that required to effect both a change 
a8} 108 42. 36] 735 5 | ist | 116 | of temperature and of intrinsic energy. 
1 8 116.8 47.11! 77.63] 70.00 6 || 132 | +e From (2) we obtain 
, 8 124 5 16.5 7 133 a 
{ l ; +: > ; a4 | iis y a! (8) 
, t »J l 6 7 “él f ' I ‘ ; | 120 f uF : " 7 . r 
: f , a , : | 421 : , 
; , - ¢. s| ase 11 fi uaz | 122 The values of the several exponents for air are y-~1.408, 
2 614 63 5 Z | 133 _ . = 
2 G2 il Mi S444 | 1 138 | jog | ¥—1= 0.408 and yt 0,29, as given by Rankine, and 
2 ( ] 7 ”y 52.50 l 139 | =a y 
| 125 
62 l 73 50.89 14 140 } nd 
64 , | 4900 | 1 41 aoe deduced from Regnault, Magnus, and Rudberg. 
4 ! ! 88} 47.42 142 | a98 From these equations, and Equation 1 previously given, the 
, 57.56} 45.94 17 |) 148 | jy | values given in the annexed Table are obtained. They are 
~ : of “ 5 |}; 144 ig | determined for a wider range than will probably be required 
ers : 670 209 1 54 “5 : : + 131 | in any engineering estimates. — 
be , 214 4 101.441 foes! 408 147 | ii 8. The graphical representation of Case Ist, which case is 
a 3 2 219 4 1o4s4!) B19 iT ’ 148 | oo given numerically in column C of the Table, is an “ isothermal 
i : 6x64 107,34 50.95 ; 149 “ line.” 
¢- " . o 135 = . . 
ay , 691.66) 3 = 110.2 50.01 24) 1 | 136 The curve representing the relative values of pressure and 
me r eyes . : y- oa 13 . , . . | 137 | volume under Case 2nd is an “ adiabatic line.” 
s 44 ~~ " 118 ¢ 47 46 7 Hass | 138 These two lines, as well as the graphic representation of the 
43 1.52 y 121.29 46.66 11 S || 154 — changes of pressure and temperature, are seen in the engrav- 
44 716.28| 2 y 123.93/ 45.90] 33.41 29 || 155 is, |img on the opposite page, as they were beautifully reduced 
45 7 259 10.54) 126.54 45.18} 32.67 30 156 | 142 | for the American Artisan. 8 
4 8} 264 cel toast ol oe | 157 | 143 The curves here given exhibit to the eye the very con- 
So | seam) @ 108.11) 134311 anne fi | 144 | siderable difference in pressures resulting from similar changes 
‘ 738 ‘ 136.5 49.54) 3 34 || 160 | 145 | of volume in the two representative cases, and illustrate well 
; 743 2s 419 1389 41.9 35 161 } oe the fact that, in the use of compressed air for transmission of 
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GASHOLDERS.* 
By Mr. Conzetr Woopa.. 
In 1868 an interesting and valuable paper, followed by an 
jually interesting discussion, was contributed to this Associa 













































































t on the subject of gasholders. When, at the request of 
r secretary, 1 undertook to furnish a paper on the same 
su t h the feeling that the discussion to which I 
ave refe ed far short of exhausting the interest of the 
juestions then raised, and that the continuance of that diver- 
y of opin 1d practice among engineers to which Mr 
Anderson then referred made the matter one worthy of re- 
hew nsi ration 
Looked at cursorily from the outside it would almost appear 
us t igh ga lers were made to an accepted and appr ved | 
uttern, and differ only in size, and that there un be little 
) for variety of practice in their construction. Nothing 
i ye ipate such an idea than a < parison otf 
w s of msiderable number erected in London 
arir t few years. 
] tention of attempting to criticise the details of 
tween these eXampies, as lor the] i Dave 
wy r ve themselves into three s ar very 
nt styles or systems, namely, the tw atter 
“4 7 ‘ } Ls a ; 
Cas with trussed roofs 
: lers without r framing, and wher nse- 
the top curb has to bear the ain vpon it without 
To which must now be added 
Gasholders with rigid frames springing from 
as now built by the Chartered Vas ( mpany 
i lay, 28 Six years ago, the principal question to a¢ 
s, W ther the roof needs a framuir at ali I 
4 aracter that t interest t 
Ay ne rt jue 
I rst what » purposes the trussed framing 
na t seo wh same resuits ¢ tained 
“ and, furt whether the sa 
weight, cost, and ng from t ssion 
trussing is ¢ ny € aliy weighty 
I k it w I uimitted that the trussing serves two 
i poses, and tw y, Mamely, iret as a frat to support 
e6 ts forming roof when the h I at rest, and 
is f struts to keep the t ir I t 
r is in action 
I ardiy remind the members of tl \ssoviation that 
g the strength of the parts of a trussed 
i weight considered is that of r 8 
possit r probable load w h may be 7 a 
: I that the m nm anxiety of t signer is sot K 
t ‘ le framework that it may be carricd up 1 dow! 
“ t injury its That it 1s wanted by the roof sl 
x t when t holder is at rest, I pr i will be 
i to assert, and therefore I say t l¢@ Sau 8 
better served by providing a much simpler fixed 
r within the tank at a small proportion of t f 
movable h one. 
Ww me then to the ‘second item of service performed by 
e framing, viz., the strutting of the top curb. This service 
( ainly 5 but to what extent wit requ Lhe 
ency ol ) rise involves hecessa a strain t i- 
g to cause the sides to collapse, and although the presence 
vas is in favour of the sides, ing them is r 
al form, and that form is the best that could be de- 
’ to re t such a strain, it ig oF r which ef 
must | made in the strength of the cur 
the press fa gale of wind, blowing with a for \ 
i exerts a very strong power in the same directior 
ing to crush in the curb in the windward side. With a 
rot 140 ft. diameter, and 70 ft. o pt tota 





hat force tending to blow the vess« 























t 90 tons. This force must be div i between 

ry points of contact curb, bottom curb, 

h gives for the top curb, {say, 22 tons. But 

again divided between at least a half of the 

f columns composing the framing, which 

number t 18 or 20, reduces the actua 

Ain, resulting mma very heavy gale of 

ery small matter indeed. I am de lly 

at the considerable force of the wind, and 

of the roof to draw in the together 

sum not more than is met by a fairly strong 

ring, such as is usually made by the outer row of roof 

ts. Ido not know whether it is the custom of any gentle- 

man present to leave the sheets entirely free from the 

framing; the general custom certainly is to bolt the centre 

plate to the top of t king-post or truss column, in which 

case it seems to me f ssible that the condition of the tru sing 

may be reversed, and the tension rod put under compression, 
and, therefore, rendered useless while the holder is at work 

Very great interest attaches to the novel syst ately 


adopted by the Chartered Gas Company's engineers, and 
which is now being extensively apphed by Mr. Wyatt on 











various stations of that company and elsewhere. (ranting 
for a moment that there is a né for a fram- 
ng, this appears to me a most excellent pla The parts 
are few and simple. ‘There is no necessity for a bolt in it, 


and when rivetted up the wh sssed of great strength. 


The ribs, assisted by the rings of 


» is posse 


puriing, are excelient struts, 





and Mr. Wyatt will, I think, find it easy to point out many 
part sin wi this |} is superior to that ordinarily 
in use 

I am most anxious in this matter to speak as one desiring 
to obtain the opinions of jothers, and not dogmatically t 
express my own; Lam aware that the number of engineers 


who build holders without 
i with the number 


trussing is 

of thos » introduce it, 
ve experience and ability of many of the latter I 
highest possible respect; and I know further that 
the manufacturers are almost all in favour of the older 











* Read befot* %e British Association of Gas Managers. 


mieed, as } 
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| framing is not only unnecessary, but that it 





| by 2? in. ar 


yout ten years ago I had to build a comparatively small 
holder of 80 ft. diameter. Upon asking tenders for it, one 
eminent firm of builders refused to offer because there was no 
roof-framing, and I put in a trussed roof in deference to so 
strong an expression of opinion. The more I think of the 
matter, however, the stronger my opinion becomes that the 
is a source of 
i to strengthen. 

mpleted by Messrs. 


igns. 











weakness to that which it is desigr 

An untrussed bolder has recently n cor 
8. Cutler and Sons for the Phaenix Gas Company to my des 
It is altogether an exceptionally strong one, partly because it 
is erected in a position close up to a street of houses, where 
any appearance of weakness would be specially objectionable. 

Phe curb in this case is made of two rings of 6 in. by 6 in. 
gle iron with a double ring of g-in. plates 12 in. 















: g A 
broad, rivetted to the lower one. The top plate is } in. thick, 
and I need hardly say is the most important part of the 





























eurb. Originally it was intended to put a series of lattice 
bars in, my object being that as the thick t plate took its 
sight rise, these bars would take hold of the double piate, 
and so it would be brought into use without altogether 
relieving the top angle i. As, however, we ieilt it 
yle to put gusset plates as 5 4 rt top car 
I | at the lat work I 1 gusset plates 
j etw arriages as as } 
r 4 r y acity of slig ver n 

cubic feet, and its weig zou t r 
On the sam ation ie | x (ras ( any isa 
holder 160 {t. diameter, desigr by t 1 I with 
& Working capa fam nanda we ng 
i toy that case is fo! A ring ol 
“ e, connected ft + : y an 
ys in Th sa ispended 
asingie row of 4 rl i hat 
Ider bh stant use for twenty years, and tar 
as the roof is conc sh 8i aknes ‘ir. Innes 
being i at much w was puti al rs 
and tramu ge to act rding j n, 
and not or & light bower, ut gay { also a very 
light tram columns are made of wrought-iron piates 
4 in. thick, except at the bottom, where they are g in i ner 


are I 


framing sways before 

















r rey pg of girders must de put round the top to 
prevent humns falling in 
It is hardly possible yet to refer to guide framing without 
thinking of the accident to the gasholder at Beckton. Having 
that in mind, and comparing the guide framing, to which I 
, 













have referred, with the one which was there overturned, the 
conclusion seems very obvious that it is impossible to mak 
up by welgat of metal for want of care. 

It is very desirable that epth of ild not 
be less than one-fifth of the diameter. rge 
holders so shallow in proportion to th a 
couple of men could push them ich must 
Liways be a é > ol e and trouble to those having 
charg t them. 

Ibere is another point worthy of attention, and that is the 
means of Keeping in a vertical line the sheets of the outer iit 
f tel pe holders. That lift is resting fora much longer 
proportion of its life than the inmer one, and is usually less 
tirmly supported. As it is impossible because of small 


he side sheets and th 


= 





> cup of the 





get efficient posts inside the plates, they tht to be fixed 
even although appearance suffers somewhat there 
in some cases a railway metal or other post is put inside 





uter holder, and rubbing pieces are fixed against the cup of 
the inner one to slide against them. Trouble often results 
from this plan, as the inner holder is much disposed to stick 
I have 








and cant in falling known cases where these rub- 
bing pieces have been fixed on the top of the cup which has 
become indented at the points where they have been, and 


In one case the sheets of the 
rn into innumerable holes at the 


intermediately. 


swelied out 
f ler were W 


outer Lit of a b 














centre between each pair of rubbing pieces in less than four 
years. | make no apology for confining my remarks principally 
to the question of roof traming. I regard it as one of grea 
interest and importance, and 1 know that I am not alon 
regretting the mpieteness of our previous discussion of it. 
I should not h ¥ ured, however, to occupy your t 

had it not been for my conviction that those who differ from 
me as tot i p of omitting an Inside 

gether wouid find subject matter for reflection and discussion 
in the new plan, of which I trust Vyatt will be the ex- 
ponent. 


RaILway 




















31n New ZEALAN D.— Measures are being adopted 
for the extension of railways in the North Island of New 
Zealand. Mr. James Mackay returned recently from the 
Taupo and Napier districts, where—along with Mr. Car- 
ruthers, the engineer-in-chief, and Mr. Turner, resident 
engineer for one of the Auckland district ha een for 
the purpose of expioring a line of route along which cor 
tinue raliway mmunication into the sout hstricts of 
the islan Mr. Carruthers is reported to have been well 
satisfied with his examination of the country From Kan 
gariri—a once famous Maori strongh I 2 head 
quarters of navvie volunteers—t a pol ) tallies bey i 
Taupo, Mr. Carruthers finds that there are no engineering 





difficulties, and that a railway can be formed as easily as on 
the Canterbury plains. trom the point in Mr. 
Mackay and Mr. Turner went to Napier with the view of 
exalnining the country in that direct wi! Mr. Car- 
ruthers proceeded towards Wanganui. 11 uutry to Napier 
was found to be rugged and difficult, and not practicable tur a 
railway except at great expense. 
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INDIAN STATE RAILWAYS. 

Ix taking a general review of the present railway 
system of India, it is necessary first of all to investi- 
gate the requirements of that country as regards 
locomotion, to what extent those requirements have 
been met, or are likely to be met by works either 
proposed, sanctioned, or in course of construction, 
ind how far the disposition of existing lines has 
been made with a view to benefiting the commerce 
ind the social requirements of the people. Accord- 
ing to the latest statistical returns relative to India, 
which will be found in the appendix to the report 
from the Select Committee cn East India Finance, 
the total area of the country is 1,569,256 square 
miles, of which 948.247 square miles are under 
British administration, and the remaining 621,000 
represent the area of the several native states col- 
lectively, The population is 233,923,005, of whom 
190,880,802 are British subjects. To meet the 
wants of the trade of so large a population there 
have be en sanctioned—in round figures—7950 miles 
of railway, of which 5790 miles only have at present 
been completed, At the time when railways were 
first commenced in India (in the year 1851) the 
total import and export trade of the country 
amounted only to about thirty-five millions sterling, 
but they have now increased to little short of 
one hundred millions sterling in value; this, how- 
ever, affords no clue as to the vastly greater amount 
of internal trade. The trade of India, indeed, is 
only represented in a small degree by the returns 


from the great sea-ports, for the bulk of production 
is consumed in India itself, and external commerce 


is only a fraction of the internal trade. 
in a large empire like India, the mere mileage of 


Then again, | 


ment guaranteed interest of § per cent., but as the 
Indian Government can readily obtain money at 
44 per cent. it necessarily follows that by taking 


| over the lines and cop -erting the present 5 per cent. 


railways open affords but a very inadequate notion | 


of the extent to which trade is accommodated by 
such imperial roads, for, as will be seen from the 


following statistical facts, the density of population | 
varies immensely in different parts of India, and the | 


lines of railway sanctioned do not always run 
through the most populous districts. 
that up to within the last year or two railways in 
India have been designed and constructed more 


with a view to military contingencies than to com- | 
of system, and at the same time a saving in estab- 


mercial considerations. In considering this circum- 


stance the apparent anomaly is forced upon our | L 
| while the dual Government of Company and State 


mind that these military highways have been made 


over to commercial companies to construct and | 
| mies would unquestionably follow the acquisi- 


work, whilst the more strictly commercial lines 
recently laid out, or that may hereafter be projected, 


The fact is | 


capital into a 44 per cent. Government railway 
loan, the Indian State Exchequer would be a gainer 
to the extent of at least half a million sterling per 
annum from guaranteed interest alone, to say 
nothing of the further gain that would result from 
such lines as may be paying over that rate from net 
receipts. But the advantages to the State would 


| not end with the direct pecuniary benefits stated 


are to be retained in the hands of the State. The | 


natural conclusion to be drawn from this is that 
Government should acquire possession of those 
lines now in the hands of private companies at the 
earliest possible period, not only with a view to im- 
perial interests, bat also as being calculated to tend 


above. By bringing all the lines under one manage- 
ment, there could hardly fail to arise a uniformity 


lishment and correspondence, which is not possible 
is in existence. These and other consequent econo- 
tion of the imperial lines of railway in India by the 


State; would enable a reduction in rates and fares 
from which the people themselves might derive no 


| inconsiderable benefit; whilst it is probable also 
| that such reductions as might then be possible 


to the general advantage of trade to a greater extent | 


than is at present the case. Of the entire capital 
of about ninty-five millions sterling already spent 
on these lines, a little over eighty millions repre- 
sent share capital upon which there is a Govern- 


| ing expenses, into sources of im 


would also be the means of inducing an additional 
traffic that would speedily raise even those lines, 
that at present barely do more than pay their work- 
rial revenue. It 


| is certain that so long as the railways of India are 


strictly commercial undertakings, the people of 
India cannot expect to derive that benefit from 
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them that they might do if our suggestions were 
adopted. We shall not pursue this subject further 
at present, but may revert to it again upon a future 
Occasion. 

Before considering what has already been effected, 
or is in contemplation by the Government of India, 
for the construction of State lines of railway, it may 
be as well firat to examine the probable require- 
ments of India, as only by so doiog can we form any 
really reliable conclusion as to the extent of means 
that should be adopted for supplying India with 
further facilities for railway communication. First 
of all, then, as to population. In considering this 
we shall begin by showing the population of the 
several districts already provided—in part at least 
—with railways belonging to the guaranteed com- 
panies ; next, of those traversed by State lines, pro- 
posed or sanctioned; and finally we shall examine 
those districta which have;up to the present, been 


left destitute of such means of communication, | 


pointing out, e#~passaat, where lines are most 
urgently needed. 

‘The entire railway system of the Lower Provinces 
of Bengal, at the present time, consists of only 
990 miles. It is true that the railways already con- 
structed traverse generally the most densely peopled 
portions of that province, bat when it is stated that 

putting aside the hilly districts on the frontiers 
—the plains of Bengal and Behar comprise, i 
round numbers, about 100,000 square miles, with a 
population of fifty-three millions, it will be at « 
apparent how totally inadequate are the present 
means of railway communications. The avera 
density of population throughout this vast tract 
country is 530 to the square mile, and there is just 
one mile of railway to every 53,500 of inhabita 
Although there can be no comparison made between 
the requirements of England and India as regard 
need for communications, yet it may be of use, in 
consideration of the general subject, to show to| 
what extent England is provided with railways. 
The average density of population for the United 
Kingdom is 262 to the square mile, or just half that 
of the plains of Bengal; her railway system com- 
prises no leas than 15,500 miles of line, which is! 
about one mile of railway to every 2073 of in-| 
habitants. It is not difficult te‘point out how the | 
increased facilities of locomotiot® required in Bengal 
should be supplied, and there f# fio novelty in the | 
suggestion that they should be laid on existing lines | 
of road where a tratlic already exists, and where | 
the necessary earthworks are constructed ready to 
receive, with but little preparation, the permanent | 
way. So long asthe standard broad gauge alone | 
was adinissible in India, this adaptation of existing | 
lines of road for railway purposes was not so practi- 
cable as it is now that the metre gauge has been 
adopted for future commercial lines, It isa common 
practice in India to metal only & portion of the high 
roads, and to run a Strip of metalling of a certain 
width down the centre of the road; if one side 
of the road were allotted for the permanent way of 
a railroad, probably the expense of metalling might} 
be dispensed with, and a saving pro tanto effected 
in provincial « xpenditure ; but even if, in certain 
places, it were still desirable to have a good pwucé 
cart road, the w etalling would only have to. be re- 
moved from the centre to the side. 

Asa proof of what evn be done in the way of 
railway construction in India, it is only necessary 
to instance the Durbunga State Railway, « f 53 miles 
in length, which has been constructed as a famine 
work, being laid on an existing line of road, and 
which was completed in a little under two months, 
or at the rate of almost one mile per diem. 

In the North-Western Provinces, having an area 
of 80,901 square miles, and a population of about 
thirty millions, there are 1331 miles of railway open, 
or in course of construction. The population 
numbers, therefore, 371 tothe square mile, whilst 
there has been provided a railway system which will 
give one mile of line to every 22,540 persons. In 
the Punjab there is a population of 173 to the 
square mile, and railways sanctioned or completed 
to the extent of one mile to every 19,980 of popula- 
tion. ‘The Madras Presidency has, on an average, 
a less dense population than the United Kingdom, 
but it varies so in its distribution that no general 
figure that could be given would convey any appre- 
ciable meaning. Its railway mileage is equivalent 
to one mile per 18,552 of population. In Bombay 
proper—excluding Sindh and native states—the 
population is about 171 per square mile, and there | 


is one mile of railway provided for every 7991 of | 


the population. 
The foregoing figures show how much yet remains | 


to be done towards supplying India with adequate 
railway accommodation, viewed with reference to 
the proportion of mileage to population. No means 


language of mechanics, and takes the place of words, 
| which are insufficient to convey mechanical ideas in 
| an intelligible manner, 


exist for ascertaining the internal trade of India,} Drawings represent and explain the machinery 


but from the few points where it has been possible to 
check the movement of commerce it would appear 
to be very large, and it*would doubtless be increased 
to an enormous extent by 4 judicious selection of 
routes for strictly commercial lines of railway, and 
these should be selected primarily with the view of 


tapping, in several directions, the principal districts | 
jand retain in the mind all the parts of a com- 


of cultivation, the known colliery districts, and 
other centres of produce; and, secondly, with the 
view of providing improved means of communication 
where population is denseat. The reasons for th 
former recommendation are obvioas., It is not only 
desirable to provide means for conveying produce 
rapidly from the place of its production, but it will 
rarely be possible with safety to provide only one 
outlet, unless that outlet be a port on the sea eoast ; 


| to which they relate as the symbols in algebra re- 


present quantities, and in a degree admit of the 
same modifications and experiments to which the 
machinery itself could be subjected if Lcre already 


' constructed, 


Drawings are also an important aid in developing 
designs or conceptions. Itis impossible to conceive 


plicated machine and their relation to each other 
without some aid to fix the various ideas as they 
arise, and. keep them in sight for comparison ; like 
compiling statistics, the foetings must be kept at 
hand for reference, and to determine the relation 
that one thing may bear to another. 

In the workshop, the objects of drawings are to 


} communicate plans and dimensions te the workmen, 


failing the existence of a eontiguous port, lines in | and to enable a division of the labour so that the 


opposite directions should lead from the several 


several parts of a machine may be operated upon 


great centres of ~production, passing through them, | by different workmen at the same time, and to 


and so providing means of transport to different 
districts. One case in point to which we may 


expecially allude ig the great cotton-producing dis- | 


trict of Dharwar, At present no line of railway 


passes through that district; it is situated some dis- | 


tance from the Great Indian Peninsula and Madras 
lines of railway, where they join, at a point about 
listant from the ports of Madras and Bombay, 

d at least 350 miles from either. Dy constructing 


the projected railway from Carwar to Gudduck, | 
id thence on to join the Madras line at Bellary, 
t] important cotton fields would be pierced, and 


nt of upwards of ) miles would be at the sam 


pwa 
time effected. Pri bably there is no conten } lated 
line of railway, hitherto proposed for India, of 
equal commercial importance with the Carwar line, 

it would effect two most important objects, 
for not only would it afford direct means for ex- 
porting the vast cotton products of Dharwar, but 
it would also be the means of bringing into use an 
excellent natural harbour—upon which considerabl 
works were executed by the Government some few 
years back—and which is situated on the west 
coast of India at a point where additional harbour 
accommodation is greatly needed, 


a saving in distance from the nearest port « f ship- 
] at +} 
] 
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PRINCIPLES OF SHOP MANIPULATION | 
FOR ENGINEERING APPRENTICES.* 
By J. Rremarps, ‘Lonpox. 

(Continued from page 2.) 
GENERALISATION OF SHOP PROCESSES. 

HAvr1N@ thus far treated of such general principles 
and facts connected with practical mechanics as 
might properly precede and be of use in the study of 
actual manipulation in the workshop, we come next 
to casting, forging, and finishing, with other details 





| that involve manual as well as mental skill, and to 


which I will apply the term “ processes,” for want 
of one more applicable. 

As these shop processes or operations are more 
or less connected, and run one into the other, it 
will be nece ssary at the beginning to give a short 
summary of them, stating the general object of each. 
that may serve to render the detailed remarks more 
intelligible to the apprentice as he comes to them in 
consecutive order 

Designing or generating the plans of constructing 
machinery may be considered the leadi g element 
in engineering manufactures of machine construc- 
tion, the one to which all others are subordinate, 
both in order and importance, and is that branch 
to which engine ring knowledge is esper ially di- 
rected. 

Designing consists, first, in assuming certain re- 
sults, and, secondly, in conceiving of mechanical 
agents to produce these results. 

It comprehends the geometry of movements, the 
disposition and arrangement of material, the endu- 
rance of wearing surfaces, adjustments, and sym- | 
metry; in short, all the conditions of machine 
operation and machine construction. This subject 
will be again treated of in another section relating 
to shop processes. 

Drafting, or drawing, as it is more commonly 
called, isa means by which mental conceptions are 
conveyed from one person to another ; it is the 





* This, and the succeeding articles under the same title, | 
are published simultaneously in the Journal of the Franklin | 
Institute, Philadelphia. 


jenable classification and estimates of cost to be 


made, and records kept. 

Drawings are in fact the base of shop system, 
upon which depends mot only the accuracy and 
uniformity of what is produced, but also, in a great 
degree, its cost. 

Complete drawings of whatever is made are now 
considered indispensable in the best regulated estab- 
lishments ; yet we are not so far removed from a 
time when most work was made without drawings, 
but what we may realise their importance by con- 
trasting the present with the system that existed 
but a few years ago, when to construct a new ma- 
chine was a great undertaking, involving generally 
many experiments and mistakes, 

Pattern making relates to the construction of 
wooden models for the moulded parts of machinery. 

Pattern making involves a knowledge of shrink- 
age and cooling strains, the manner of moulding 
and proper position of pieces, when cast, to insure 
soundness in particular parts. 

As a branch of machine mannfacture, pattern 
making requires a large amount of special know- 
ledge, and a high degree of skill; for in no other 
department is there so much that must be left to 
the diseretion and judgment of the workmen. 

Pattern makers have to wnderstand drawings 
thoroughly, in order to reproduce them on the 
trestle boards with allowance for,ahrinkage ; they 
must also understandangulding, casting, fitting, and 
finishing, and should, as‘a*department of machine 
manufacture; rank next to designing and drafting. 

Founding and casting relates to forming parts of 
machinery by pouring melted metal into moulds, the 
force of gravity alone being sufficient to press or 
form it intoeven complicated forms. 

As a process for shaping such metal as is not in- 
jured by the high degree of heat required in melting, 
moulding is the cheapest and most a of 
all means for shaping or forming material, for forms 
ot regular outline, while the importance of mould- 
ing in producing irregular forms is such that with- 
out this process the whole system of machine con- 
struction would have to be changed. 

Founding operations are divided into two classes, 
known technically as green sand moulding, and 
loam or dry sand moulding ; the first, when patterns 
or duplicates are used to form the moulds, and the 
second, when the moulds are built by hand without 
the aid of complete patterns. 

Founding involves a knowledge of mixing and 
melting metals such as are used in machine con- 
struction, the preparing and setting of cores for the 
internal displacement of the metal, cooling and 
shrinking strains, chills, and many other things that 
are more or less special, and can only be learned 
and understood from actual observation and practice. 

Forging relates to shaping metal by compression 
or blows when it is in a heated and softened condi- 
tion; asa process it is an intermediate one between 
casting and what may be called cold treatment. 

Forging also relates to welding or joining pieces 
together by sudden heating that melts the surface 
only, and then by forcing the pieces together while 
in thie softened or semi-fused state. 

Forging also includes, in ordinary practice, the 
preparation of cutting tools, and tempering them to 
various degrees of hardness as the nature of the 
work for which they are intended may require ; also 


| the construction of furnaces for heating the ma- 


terial, and mechanical devices for handling it when 
hot, with the various operations for shaping, which, 
like casting, can only be understood when seen. 





an 
wi 


su 


1b 


p! 


th 





Jury to, 1874. 


ENGINEERING. 


ZI 








Finishing and fitting relates to giving true and 
accurate dimensions to the parts of machinery that 





come in contact with each other and are joined to- |} 


| from thoroughly seasoned timber at least 1} in. 
| thick, 


! 


Two boards are required, so that one may be| by contraction before the paste had time to dry. 


drying. If left in this condition the centre would 
dry first, and the paper be pulled loose at the edges 


gether or move upon each other, and consists in| used for sketching and drawing details, which if} It is therefore necessary to pass over the centre of 


ting away the surplus material that has to be left | done on the same sheet with elevations, lirties the} the sheet with a wet 6 


cutube 
in founding and forging, because of the heated and 
spanded condition in which the material is treated 
processes. In finishing, the mat rial 
s operated upon at its normal temperature, in which 
dition it can be handled gauged, or measured, 
1 will retain its shape after it is fitted. 
Finishing comprehends all operations of cutting 


n these last 














| paper, and is apt to lower the standard of the} 


| Snsshed drawing by what I Will term bad associa- 

tion, 

| Details and sketches should when made on a 
separate sheet, be to 

| elevations; by changi 


ging from one scale to another 
| the mind is schooled in proportion, and the con- 











| will be tight and smooth. 


a larger scale than on the | 


nge at intervals, until the 
edges adhere firmly, when it can be left to dry, and 
In this operation much 
depends upon the judgment of the learner, and 
much will be learned by practice. One of the 
most common causes of trouble in mounting is in 
not having the mucilage thick enough ; when thin, 


| it is absorbed by the wood or the paper, and is too 


| 


long in drying; it should be as thick as it can be 
applied with a brush, and made from clean gum- 
arabic or tragacanth; glue is not so good. 

Thumb tacks are of but little use in mechanical 
drawing, except for the most temporary purposes, 
and can very well be dispensed with altogether ; 
they injure the drafting boards, obstruct the squares, 
and disfigure the sheets. 

(To be continued.) 
MARSDEN’S STONE BREAKERS. 

We illustrate on page 19 a new combination of two stone 

breakers, with a circular elevator, which is being exhibited 


| by Mr. H. R. Marsden, of the Soho Foundry,Leeds, at the 


show of the Royal Agricultural Society at Bedford. The 
general construction of the stone-breaking machines them- 
selves is tolerably well known to most of our readers; we 
having had occasion previously to describe and illustrate 
them. They are on the well-known eccentric and toggle 
principle peculiar to the Blake machine, patented and im- 
proved by Mr. Marsden. The larger machine is 15 ia. 
by 7 in. at the mouth, and is fitted with Mr. Marsden’s new 
patent cubing jaw, whilst the smaller machine is 12 in: by 
5 in. at the mouth, and has another form of jaw peculiar 
to itself, and specially arranged for effectually breaking up 
the larger pieces which have escaped the first machine. It is 


| not usual to screen the produce of this second machine, and 


| 


for that reason the corrugations of the jaw faces are alter- 
nated four times, thus rendering it impossible for any pieces 
to get through without being cubed or sized. 

It is scarcely necessary to observe that the whole object 
of screening is to separate such pieces as are either too 
large or too small for the road metal it is desired to produce, 
and it must follow that in the course of ten hours’ work there 
would be a considerable accumulation of rejected stone, 
which, under ordinary arrangements would have to be lifted 
into the machine a second time, unless hand breaking was 
resorted to. To obviate this the present combination has 


| been designed, and it is already successfully at work in 


several instances, one of the great advantages claimed for 
it being that a larger amount of material can be passed 
through a given size of machine with a corresponding re- 


| duction in the amount of waste produced, and with less 


strain upon each machine. 

To illustrate this, suppose a 15 in. by 7 in. machine to be 
capable of breaking per day 50 tons of 2 in. road metal, 
and that the smaller machine is equal to 20 tons per day, 
then if one machine alone were used the jaw would have to 
be set up to a 2 in, gauge, and the result would necessarily 
be a large proportion of broken stone smaller than 2 in., 
while in making this small, an inerease would result in 


| the chips and dust on account of the difficulty experienced 


by the material in passing out at the lower extremity of the 


| jaws. On the other hand, when two machines are employed, 


} 


the jaws of the larger one need not be closer than to 24 in., 
gauge for 2 in, road meta), and thus the material gets more 
rapidly clear of the jaws with less waste. A more even 
sample of metal is also produced, whilst there is an increase 


| in the rejected metal at the end of the screen sufficient to 


keep the small machine at work, the production of the large 
machine being increased by about 25 per cent. 

The elevator shown in our engravings is firmly secured 
to the revolving screen, and is caused to rotate slowly by 


| the bevel wheel and pinion, driven by a crossed belt off the 


1 abrading, such as turning, boring, planing, and | ception of sizes and dimensions is more apt to be 
grinding, also the handling of material; it is con-| based upon the finished work than the drawing 
lered the leading department in shop manipula- | itself. 
n use the « where the machinery is In working to regular scales, such as half-eighth 
1 and | cht together. The fitting shop | or sixteenth size, it is a good plan to use a common 
a t! lepartment to which the drawings | rule, instead of graduated scales; there is nothing 
ally apply, and other preparatory operations | more convenient for a mechanical draughtsman than | 
ially made subservient to the fitting. | to be able to resolve dimensions into various scales, 
Shop system may also be classed as a branch of | and the use of a common rule for fractional scales | 
r eering work ; it relates to the classification of | trains the mind, so that the computations come 
es andt r parts I ymbols and numbers, | naturally, and after a time almost without effort. 
rds of weight and ; forged,} Use a plain T square with a parallel blade 
i hed pat and ost of | fastened on the side of the head, but not imbedded 
i mar mong t tments | into it; in this way the set squares can pass over 
rk Shop sys : » main- | tl square head in working at the edges of the 
f standard dim y the classification | drawing. It is something strange that a draughting 
of labour, with other matters that partake | square should ever have been made in any other | 
f a mechanical and a « il nature | manner than this, and still more strange that people 
In order to render their study more easy for the ap- | will use squares that do not allow the set squares to | 
e, | vill treat g of shop pri asses, change | I near to the edge of the board. 
ler in which the: lin the summary. | \ bevel square is often convenient, but should 
Designing, ar many ma s connected with the! be an ind pe ndent one T square that has a 
of 1 W } re easily learned | n ovable blade is never fit for general use; combi- 
tter under ! ft having gone through | nati n draughting instruments, no matter what 
tive operations, | their character, should be avoided; such combina- 
V | tions, like those in machinery, are generally mis- 
| takes, and effect just the reverse of what is in- 
| tended. 
_ | For set squares, or triangles as they are some- 
I ls be said to bear tl tin ¢ i. no material is s vood as ebonite; | 
I . t writizg does -t h squa are hard, smooth, impervious to} 
putt nalogy y no means complet sture, and contrast with the paper in colour; 
may py 4 . pt o1 write from dic- i they wil yn than those of wood, 
he does not underst and, but. al If woo re used, pear wood is best, be. | 
notmake drawings Of & | cause of ity. A coat or two of shellac 
nd ; at least he can- | varnish h squares by making them 
& ’ fa draughtsman and a | smooth enting their derangement by 
tap | moisture : 
rawing not an artistic art 60 For instruments, avoid everything of the elaborate 
a nstructive mechanical one; dis-| or fancy kind; such sets are for amateurs, not en- 
I g the parts of hinery on paper, is much | ¢ineers. It is best to procure at first only such 
} ple and just the same in practic struments as are really required, of the best make, 
ng Ayu rk in the worksh ’P-| and then to add oth rs as né cessity may require ; 
lrawing is addressed to the senses, ge0-| in this way « xperience will often suggest modifica- | 
l ng is l the understanding. | tions. 
dra ever, include artistic fF al; ns 
= ’ . One pair each- of 34 in. and 5 in. compasses, 
7 o tion, Dut tO CON-| two ruling pens, two pair of spring dividers, for 
ie of neatness and completeness, | pen and pencils, a triangular boxwood scale and 
“age m - — 7 ned among | common rule, and a hard pencil, are the essential 
. — vo veys tO lac nune an idea | jy truments for machine drawing. 
t he drawing itself, and} ,. ,, : : a , mr Sa 
no 4 ey which is répresentead At the beginni when “scratching out” will 
Arti , a - easy to learn, and | Probably form an item in the work, itis best to use 
‘ . to make pictures, the besinner is! Whatman's paper, or the best roll paper, which, of 
often lea glect that wi is more important the be st manufacture, is quite - good as any other 
1 the way 1 racy and a judicious arrangement } for drawings that are not water shaded. 

f drawing : In mounting sheets that are likely to be removed 
I easy t wn \ draw, but it is far} and replaced, for the purpose of modification, as 
from easy to learn ‘“‘ what” to draw: let this be| working drawings generally are, they can be} 
kept mind, t in the way of discouraging effort |fastened very well by small copper tacks driven 

learning ww” to draw. for this must come | along the edges at intervals of 2 in. or less; the 
first. but i r that the of ts and true nature | paper can be very slightly damped before fastening 
f the work 1 be understood |in this manner, and if the operation is carefully per- 
The eng ring apprentice, as a rule, hasa desire | formed the paper will be quite as smooth and con- 
make drawings as | h gins his studies, | venient to-work upon as though it were pasted 
1 there is the least m to his doing so, | down ; the tacks can be driven down 80 as to be 
in fact ther » great deal gained by illustrating | flush with, or below the surface of, the paper, and 


vements and the details of machinery at the 
same time of studying the principles. Such draw- 
ngs, if made, should always be finished and care- 
ly inked in, and memoranda made on the margin 
sheets with the date and the conditions under 
which the drawings weremade. The sheets should 
be of uniform size, not too large for a portfolio, and 
carefully preserved, no matter what their character. 

An apprentice who will preserve his first draw- 
mgs in this manner, will some day find himself in 
possession of a souvenir that no consideration would 
cause him to part with. 

For an outfit procure two drawing boards, 42 in. 
long and 30in. wide, to receive double elephant 
paper ; have the boards plain without cleets, or any 
ingenious devices for fastening the paper, and made 


will offer no obstruction to the squares. 

If a drawing is to be elaborate, or is to remain 
long upon the board, the paper should be pasted 
down. To do this, first prepare the mucilage, 
and have it ready at hand with some slips of 
in. wide. 


absorbent paper about 1 Damp the 
sheet on both sides with a sponge and then 
apply the mucilage along the edge, for a width of 


}in.; then set the edge of the board on the floor, 
so that it will lean against the desk at steep angles. 
In this position the paper can be applie without 
assistance. Then, by placing the strips of paper 
along the edge, and rubbing over them with some 
smooth, hard instrument, the edges are pasted 
firmly to the board, the paper slips taking up a part 
of the moisture from the edges, which are longest in 








eccentric shaft. The elevator has on its periphery a trough 
in which are inserted partitions like the buckets on a water 
wheel ; the rejected stone falls out of the screen into these 
buckets, and is lifted up and déposited in the hopper of the 
second machine where it undergoes the second operation. 
The combination we have described is, as we have said, 
being shown in operation by Mr. Marsden, at the shiow of 
the Royal Agricultural Society at Bedford, and it is well 
worthy of the attention of those interested in the economical 
preparation of road metal. 


Dzarn or Mr. Asa Wuiryey.—The death is announced of 
Mr. Asa Whitney, senior member of the firm of A. Whitney 
and Sons, car wheel manufacturers. Mr. Whit was for 
some time a partner of the late Mr. M. W. Badvia, the 
style and title of the firm being Baldwin and Whitney. 
After the dissolution of his partnership with Mr. Baldwin, 
he started the business of manufacturing car wheels on a new 

rinciple, that of annealing them after casting them in chill. 

is works at Philadelphia grew to such an extent that they 
now cover the entire block from Sixteenth to Seventeenth- 
streets and Callowhill-street to Pennsylvania-avenue, from 
200 to 250 wheels being made daily. 1859 Mr. Whitney 
was elected ident of the sage pa mye | 
Railroad, and he laid the foundation of t oe oe 
the Reading Railroad Company secured the coal of the 
Schuylkill region. 
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THE ROYAL AGRICULTURAL SHOW. 

Tue show of the Royal Agricultura! Society of 
England, to be held during the ensuing week at 
Bedford, promises to be in many respects the most 
successful of these annual gatherings yet held. The 


The various trials preceding each year's meeting 
have for a long time past been gradually growing in | 
importance and, especially since they have been | 
carried out under the direction of the present con- 
sulting engineers to the Society, Messrs. Eastons 





| current week, and which are indeed still in progress. | offered, numerous improvements have been intro- 


duced by the Society's consulting engineers, both 
in the modes of testing and in the design and con- 
struction of the instruments, by the aid of which the 
tests are carried out, and it is only just to Mersrs, 
Eastons and Anderson and their staff, as well as 


site chosen, namely, the race-course (see annexed | and Anderson, they have acquired a character for | to the stewards and judges, to state that, as now 


plan), about three miles from Bedford, is an ex- 
cellent one, it being level, spacious, and (although 


mewhat distant from Bedford itself) very acces- | 


sible, as it is situated between two lines of rail- 
way, the Midland and the London and North- 
Western, in connexion with each of which tempo- 
rary stations have been erected for use during the 
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completeness and accuracy which renders them of | 
exceptional value. That the importance of these | 
trials is understood by agricultural engineers | 
generally is evidenced by the large increase in the 
number of entries which goes on year by year, an 
increase which has necessitated an entire revision of | 


the Society’s prize programme. Formerly the cycle 
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conducted, the trials are models of their kind, and 
are worthy of the most careful attention of all 
societies having for their object the progress of 
scientific agriculture. 

A glance at the list of entries for the current 
year shows that notwithstanding the com ively 
small number of classes to be dealt with, the labours 
of the engineers and judges are very heavy, Alto- 
gether 371 implements are entered, this number in- 
cluding the following classes : 
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week of the show. Situated as Bedford is, within | of trials extended over three years, but a few years 


r and a quarter’s run of London, the show is 


e to attract a number of visitors from the metro- | 
while, by the two lines we have mentioned, it | 


placed within such easy access of the northern, | 


stern, and midland districts generally, that, if the 
remains favourable, the attendance is sure 
be unusually large. 
Of the show itself, however, it is not at present 
our purpose to speak, but rather of the trials of im- 
plements which have been carried out during the 


j 
é 
weather 
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ago it was extended to five years, while now it has 
been again extended to nine years, each class of 
exhibits for which prizes are given being under the 
present rules intended to be brought up for trial 
every nine years. In other words, the number of 
| main classes of exhibits tested each year has been 
| reduced, while these classes have also been divided 
| into numerous subdivisions, each characterised by 
special points. Concurrently with the reorganisa- 
tion of the classes of exhibits, for which prizes are 


| 
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Section I.—Drille. 
Class. 
1. General pene drillr eco ove 7 
2. Corn drilis - on «| 26 2 
3. For the best adaptation to a corn 
drill for hillside delivery... oe 
| 4. Corn drills for small oceupstions...| 16 
5. Drills for turnips and other roots 
on the flat ... on ose ee} 12 1 
6. Drills for tarnips and other roots 
on the ridge ase -_ coop =f2 
7. Drills for turnips and other roots! 
on the ridge without manure 
0... ° - oe eee 20 
&. Water drills ose ove ‘ 5 
9, Drills for small seeds one ee a) 
10. Barrows for sowing small seeds . 12 
11. Drill pressers ,., ant eee oo 4 1 
12. Potato drills ... we eee 0 6 (135 drills 
Section IT. —Horse hoes. 
13. Horse hoes for general purposes 29 1 
14. Horse hoes combined with drill! 
for small seeds... ae pm 5 
15. Single-row horse hoes for ridge 
and flat : om oe oe 1 
16. Single-row grubbers... oni Bs 19 | 
17. Horse hoes for thinning turnips ...| 24 105 horse 
| Section III.—Manure distributors | hoes, 
| 18. Distributors for liquid manure ., 8 | 1 
| 19. Distributors for dry manure 9 |16 manure 
| Section 1V.— Wagone. | distrbtors. 
20. Pair-horse wagons .., oes ove 9 
21. Light wagons on springs .., 4 
| 22. Other wagons...  ... ses 6 |19 wagons, 
Section V.—Carts 
23. Single-horse carts for general agri 
cultural purposes... «| 21 
24. Harvest carts .., one ose on | @ 
25, Market carts onsprings .., ee 
26. Carts for the conveyance of water 
j with pump attached aa 
| 27. Othercarts .., op. cco cc 26 | CO caste. 
| Section VI.— Stock and implement 
carte. 
28. Low-bodied carts, on springs, for 
conveyance of stock ove i 
29. Lorries, or other vehicles, for the 
conveyance of implements’... 6 
30. Carts with crank axle and low 
body .. had oe owt andl 7 14 stock 
| Section VII.—Movable huts. } and im- 
31. Shepherds’ huts on wheels... «| 4 | plement 
32. Vans for men engaged in steam carts 
| cultivation, with fittings... aa 3 7 huta, 
| Special prize. | 
| 83. For the best guard or appliance to! 
| the drum of a thrashing machine 
| for preventing accidents to the 
| people employed ,,, ow «| 15 | 15 guards 
| | to the 
| drum of a) 
| | thrashing | 
machine, | 
ere ee 371 


At the time of our writing the trials of the various 
classes above enumerated are still in progress, and 
| all that itis possible for us to do, therefore, in the 
present number, is to give a general account of the 
| manner in which the trials are being conducted, to- 
| gether with such data as have been derived from 
| the experiments already completed. Next week we 
hope to be able to lay before our readers a full re- 
| port of the results obtained, and at the same time 
'to deduce from these results the leading facts to 
which they point. Although not first in the Table 
given above we propose to consider first in order 
the trials of carts and wagons, as these trials are at 
| present in a more advanced state than those of the 
other sections. 
WAGONS AND CARTS. , 

The construction of wagons and carts is agg 
scarcely a strictly engineering matter, but t 
variation in the resistances of such vehicles, caused 
by conditions of roads, proportions of wheels, and 
modes of loading, is a matter of much interest to 
the profession generally, and the results obtained 
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by the experiments we are about to describe will 
have a wide application. Before treating of these 


experiments, however, we may remark that ease of 
draught is only one of the features by which the 
carts and wagons are being judged at Bedford. 


The features examined and the points awarded | 
differ somewhat for each of the various classes; | 


but the following values of points of merit for light 
wagons mounted on springs will serve as a fair 
sample of the whole : 


Perfection Points 
Points of Merit. being Awarded. 

1. Mechanical construction, strength, 

soundness, and quality of ma- 

terials and workmanship... one 200 
2. General design “a ore “ 100 
3. Ease of turning and arrangement of 

slipper or brake... - 1” 
4 Adaptability for harvest and general 


farm purposes 


ba 

5. Strength and range of e«prings : 100 
6 Arrangements for attaching horses i) 
7. Weight ... ose ows ~_ oO 
8. Draught pee ose : 150 
9. Price 150 
 —_ me : 1000 


In deciding on the merits of the competitive 
exhibits, the labours of the judges have been most 
materially facilitated by the excellently arranged 
log sheets giving dimensions, weights, results of 
trials, &c., which have been prepared for each 
section under the direction of the consulting engi- 
neers to the Society. Of the various qualifications 
of carts and wagons, the one with which we propose 
at present to deal, is that which we have already | 
mentioned as possessing special engineering interest, 
namely, the draught required under different condi- | 
tions. To testthe draught of the vehicles entered for | 
trial, a course has been marked out at Bedford in the 
position shown by the thick dotted line in the 
general plan of the show and experimental grounds, 
given on the preceding page. ‘The course just men- 
tioned consists of two parts, each giving a clear 
straight run of 200 yards, one of these por- 
tions being on a hard road, and the other along 
an arable field growing oats. On the first men- 
tioned length, namely, that on the hard road, there 
is a rising gradient of 1 in 430, whil* on the field 
there is a rising gradient of 1 in 1000. The road 
has, during the trials so far carried out, been dry and 
in fair condition, but owing to its being largely 
made up of gravel, instead of broken road metal, 
the surface is in many places somewhat loose, and 
the resistances experienced on it are probably 
slightly higher than they would be on a well-made 
macadamised road in thoroughly good condition. 


This, however, far from detracting, may be con- | 


sidered to add to the value of the trials, as the re- 
sistances registered during the experiments may be 
taken as a very fair average of those to be met with 
in ordinary practice. ‘The field over which the 
second portion of the course extends, is also in a 
very dry, owing to the long continuance of dry 
weather, and it is thus in a harder state and carries 
the loads better than arable land can probably on an 
average be expected to do. For this reason the 
resistances encountered on the field, although vastly 


greater than those on the road, are probably lower | 


than those met with in ordinary practice under 
average conditions. 

In former trials of carts and wagons carried out 
by the Royal Agricultural Society the runs were 
made over a hard road only, and the draught required 
was measured by the dynamometer used for testing 
the draught of ploughs. This instrament was, 
however, one not well adapted for its purpose, 
and hence Messrs. Eastons and Anderson have | 
been led to design and construct a more perfect 
dynamometer for use during the trials at Bedford. 
We have already referred to the great credit due | 
to Messrs. Eastons and Anderson for the care 
which they take to insure accuracy in all experi- | 
ments carried out under their auspices on behalf 
of the Royal Agricultural Society. All who have 
been present at the trials carried out at the 
Society's meetings of the past few years must 
have observed the constant improvements which 
have been made in the modes of observation and in 
the general organisation of the experiments. To 
test a large number of engines or implements ac- 
curately, and to record the results of the trials in 
such a form as to afford information which shall be | 
useful both to agriculturists and to manufacturers 
of agricultural machinery, is by no means an easy | 
matter, and requires an amount of experience and} 
judgment which is worthy of yee recognition. 
The preparations for the Bedford trials fully main- 
tain the high character for completeness and ac- 


| When a horse is harnessed to a wagon or cart he 
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curacy which the Society's trials have already earned, 
and the “horse dynamometer” which has, as we 
have said, been specially designed for testing the 
draught of the wagons and carts, is probably by 
far the most perfect instrument of its kind which 
has yet been constructed. ‘The peculiarities of this 
dynamometer we shall now describe. 


has not merely to exert a forward draught but has 
| also to carry on his back or his shoulders a greater or 
less weight, according to the nature of the vehicle and 
| themanner in which it is loaded. The amount of pull 
| or draught required for any given vehicle will also 
manifestly vary according to the nature of the road 





and its inclination, whilst in the case of two-wheeled | 
vehicles carrying highly piled up loads, the inclina- | 
tion of the road will also, to some extent, modify 
the load carried upon the horse’s back. ‘The ‘horse | 
|dynamometer” designed by Messrs. Eastons and | 
Anderson is constructed so as to enable these vary- | 
ing strains to be correctly observed, while it also re- | 
cords the number of foot-pounds of work done in 
hauling a cart or wagon any given distance. 


Referring to our engraving on page 22, it will 
be seen that the dynamometer is carried on a frame | 
mounted on four wheels and provided with shafts | 
in which a horse can be harnessed in the ordinary | 
way. It was an object that in traversing soft | 
ground the wheels of the dynamometer should not | 
form tracks in which the wheels of the vehicle} 
under trial could run, and the hind wheels of the | 
instrument have thus been arranged to a somewhat 
narrower gauge than those of ordinary carts, they 
being placed 4 ft. 8 in. from centre to centre. The 
leading wheels (which are connected to a simple | 
locking frame) are placed still closer, being only 2 ft. | 
9 in. between centres, and their tracks thus fall 
between those of the hind wheels. We have now | 
to speak of the arrangement for indicating the load | 
thrown upon the horse’s back and for measuring the 
j}pull exerted. In the first place it will be seen on | 
| referring to the-side and end elevations on page 22 | 

that the weight of the shafts and of any portion 

| of the load resting on them is supported by a saddle | 
| chain in the usual way, this chain passing over what | 
| we may term the “saddle” P, hung from one end of 

| the equal armed lever Q. ‘To the other end of this! 
|lever is attached a spring balance R, by the aid of 

| which the load upon the horse's back can be at once 

iread off. As we shall see presently when speaking | 
of the results of the experiments, this load is 
| materially affected by the draught. 


To ascertain the draught exerted, the shafts are 
|connected by a pair of draught chains F to the | 
| opposite arms of adraught plate EK, which takes the 
| place of the collar of a horse, and the arrangement 
|of which is one of the leading features in the | 
|dynamometer. It was manifestly desirable that 
} what we may call the registering spindle of the 
| dynamometer should, to insure its correct action, be 
freed as far as possible from all except the direct 
| horizontal component of the draught, while it was | 
also desirable to avoid any disturbing effect on the 
registrations which might be caused by the shafts 
of the hauled vehicle rubbing against the framing 
of the dynamometer, Both of these ends the 
draught plate E effects. In the first place, being 
pivotted to the spindle of the dynamometer ata 
point E in advance of the points from which the 
draught chains pull, it tends always to return to- | 
wards its central position, while it also maintains an | 


| which the small wheel is situated. 


| limits. 


plates, connected at their ends, as shown in the 
plan, while the front plate is also connected by its 
centre to the frame of the instrument. ‘The dyna- 
mometer is fitted with three pairs of these springs 
of different strengths, and adapted for maximum 
pulls of 600 Ib., 1000 1b., and 1600 Ib. respectively. 
As will be seen the springs can be very readily 
changed, while they can, if necessary, be readily 
tested by employing the bell crank lever S and 
weight T, shown by the dotted lines, the short arm 
of this lever being coupled by links to the dynamo- 
meter spindle. 

Through the intervention of the lever H, oscillat- 
ing on a fulerum on the bedplate and passing 
through a slot in the spindle, the movement of the 
latter is transmitted to a bar carrying the integrating 


| arrangement K, and provided at its front end with 


an index moving on ascaleat M. The arms of the 
lever H are in the proportion of 3 to 1, and the 
movement of the spindle, or, in other words, the pull 
exerted, is thus indicated at M very distinctly. 
Provision is also made for the attachment at N, of a 
cylinder carrying metallic paper, this — being 
driven from one of the wheels, so that its move- 
ment is proportional to the distance travelled. A 
pow carried by the sliding bar K, and made to 
year on the cylinder N, will thus draw a curve, 
the ordinates of which indicate the draught exerted 
at various parts of the run. At Bedford, however, 
this arrangement of cylinder has not been used. The 
integrating arrangement with which the dynamo- 
| meter under notice is provided, is similar to those 
| employed on the other dynamometers of the Society, 
|except that it is generally of a more substantial 
character, and that fromthe bar K being quite free 
to move longitudinally in either direction to the 
extent permitted by the deflections of the spring A, 
the small integrating disc at K may be carried to 
either side of the centre of the large dise L, from 
which it is driven, and the counter is thus rendered 
capable of taking into account negative pulls in the 
event of such pulls occurring. The dise L from which 
the integrating wheel is driven, is forced against the 

latter by a spring at the back, while it in its turn 
receives its motion from the hind axle of the dyna- 
mometer through the shafts and bevel gear shown. 
One of the hind wheels only is fixed on the axle, 
the other wheel running loose. It will be seen from 
what we have said that the amount of rotary move- 
ment imparted to the integrating wheel at K de- 
pends jointly upon the movement of the disc L, and 
upon the distance from the centre of that disc at 
This latter dis- 
tance again depends upon the deflection of the 
spring A, and thus the integrating arrangement 
multiplies the forward movement of the dynamo- 


|meter by the pull exerted by the spring, and it is 


only necessary to multiply the number recorded by 
the counter by a constant depending upon the 
strength of the spring A, to ascertain the number 
of foot-pounds of work exerted in hauling a cart or 
wagon over a given distance. The whole apparatus 
we have described is mounted on a cast-iron bed- 
plate B, which is, in its turn, carried on a simple 
wooden form U, blocks interposed between the 
latter frame and the bedplate, enabling the height 
of the dynamometer to be varied within moderate 
The whole instrument is exceedingly well 
designed, and it has during the trials answered its 
purpose most admirably. 

We must now speak of the results which have, 
up tothe time of our writing, been obtained by the 


| This oil cylinder serves as a dash-pot, it being com- of light wagons with springs, carryin 


equal pull on each of the two draught chains even | aid of the dynamometer above described. The ex- 
when turning corners, ‘The downward pressure, due | periments in question have been carried out under 
to the pull on the draught chains being exerted at | the direction of Mr. W. E. Rich and Mr. Neville, 


|an angle to the horizontal, is received by the rollers | and we may take this opportunity of acknowledging 


or castors CC with which the draught plate is | the courteous assistance, which, during the prepara- 
fitted, these permitting the latter to swivel freely | tion of our reports, we have at all times received 
in any direction. Of course, in estimating the load | from these gentlemen, as well as from the consult- 
thrown upon the horse’s back and shoulders, the | ing engineers themselves, and the other members of 
vertical component of the draught, or in other| their staff. The result of the trials, as far as we are 
words, the pressure exerted upon the castors just | at present able to give them, are recorded in Tables 
mentioned, has to be added to the weight supported | No. I. and IL., on page 33, the first of these Tables 
by the saddle chain; but this is a matter of which | giving the particulars of the trials of wagons, and 
we shall speak hereafter. | the second those of the carts. The wagon tests 

The spindle of the dynamometer, to which the | recorded in Table No. I. may, as will be seen, be di- 
draught plate is attached, is guided at the front end | vided into three classes, those in the first class in- 
by the guide bracket G, and at the hind end by the | cluding wagons without springs, carrying about 
oil cylinder D, to the piston of which it is connected. | 24 tons of useful load, while the second is composed 
about the 
same load as those in the first class, and the third 
class of wagons without springs, carrying loads of 
about 4 tons. 

The trials in each of the above classes, which we 
are able to record this week, are scarcely sufficiently 


pletely filled with oil, and the flow of the latter 
from one end to the other being regulated by 
a screw plug fitted to the communicating passage. 
At its front end the spindle is coupled to a spring 
AA formed of two untempered tapered cast steel 
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numerous toenable us to draw decided conclusions 
as to the influence of width of tyres, angle of wheels, 
&e., but they nevertheless show some facts to which 
it is worth while to direct attention. In the first 
place, on referring to the first and second experi- 
ments recorded in Table No. L., it will be seen that 
prat tically the only difference between the two wagons, 
as far as their performance on the road was con- 
cerned, consisted in the difference in the width of 
the wheel tyres, this width being 2? in. in the case 
of the first. and 4 in. in that of the second wagon. 
This difference of width of course produced a great 
fference in the maximum load per inch of width 


nerenb 








ai 
of any tyre, and in the case we are considering this 
difference was further increased by the greater 
inequality in the loading of the wheels which existed 
in the case of the first wagon. The loads per inch 
of width of tyres of the hind wheels were thus, in 
the two cases, 7.4 cwt. and 4.4 ewt. re spectively. 
On the hard road this difference in the loading ap- 
pears to have had no effect, the resistances per ton 
of gross load on this portion of the course being 
practically identical, namely, 49.41b. and 50.5 1b. 
On the field course, however, the resistance ex- 
peri nee d by the narrow- wheeled wagon rose to 
299.61b. per ton of gross load, while that of the 
wagon with 4in. tyres rose to but 189.1 1b., or 
about 20 per cent. less. Had the field course been 
softer, the results would probably have been still 
further in favour of the broader tyres. 

As regards the effect of variations in the inclina- 
tion of the wheels, the number of trials of which 
particulars are so far available is too small to allow 
any decided conclusions to be drawn; but we may 
nevertheless institute a comparison between the re- 
sult obtained with wagons Nos. ] and 3, Table No. 
l., which may be interesting. Referring to the 
Table, it will be seen that, as far as diameter of 
wheels, width of tyres, and greatest load per inch of 
width of tyres are concerned, these two wagons are 
practically identical, the leading differences between 
the two vehicles being that in No. 1 the inclination 
of the wheels was 44 deg. and 33 deg., while in No. 3 it 
was but 24deg. and 2deg. The effect of this difference 
is noticeable ina reduction of the resistances on the 
hard road, from 49.4 Ib. to 43.8 lb. per ton of gross 
load, this reduction being about 12 per cent. On the 
field portion of,the course the effect was nearly as 
great, the resistances in the two cases being 229.6 Ib, 
and 205lb. per ton of gross load respectively, 
and the difference being thus nearly 11 per cent. 
The speed over the field course was, however, some- 
what higher in the case of the wagon No. 1. Had 
the speeds been uniform, the difference in the re- 
sistances would probably have been somewhat less. 
lo what extent the differences just spoken of were 
due to the mechanical construction of the running 
gear of the wagons, apart from the variation in the 
angle of the wheels, it is of course impossible to 
say ; the further trials yet to be carried out may, 
however, enable this disturbing cause to be elimi- 
nated. We have selected wagons Nos. 1] and 3 for 
comparison in endeavouring to deduce the influence 
of inclination of wheels, as wagon No. 4 did not 
run freely during part of the experiments, the re- 
sistance on the hard road being, as shown by the 
Table, from some unexplained reason, remarkably 
high, and the result being therefore altogether ex- 
ceptional. 

Turning now to wagons Nos. 6 and7, Table No. L, 
we are enabled to get some idea of the effect of springs 
in reducing resistances. An examination of the par- 
ticulars of these two wagons and their loading shows 
at once that the resistance of No. 6 might be ex- 
pected to be less than that of No. 7, as its wheels 
are at a less angle to the vertical, and its loading is 
so distributed that a greater proportion of the 
weight is thrown upon the larger wheels. As far as 
these particulars are concerned, No. 6 may be fairly 
compared with No. 3, the latter wagon being, as we 
have said, without springs. Comparing, then, Nos. 
3 and 6, it will be seen that in the case of the latter 
vehicle the resistance per ton of gross load is as 
low as 33.2 lb., while in that of No. 3 it is 43.8 b., 
the effect of the springs apparently being to re- 
duce tbe resistances nearly 25 per cent, On 
the field portion of the course, on the other hand, 
the springs appear to have been useless, the resist- 
ance per ton of gross load being 205 Ib. in the 
springless wagon and 21] 1b, in the case of that 
with spritigs, The slightly increased resistance in 
the latter instance is probably due to the increased 
load per inch of width of tyres; but however this 
may be, it seems certain that, when traversing the 
field portion of the trial course, the yielding nature 








of the ground itself was quite sufficient to do away 
with any advantage derivable from springs. In the 
case of the spring wagon No. 7, the resistance per 
ton of gross load on the hard road was 46.21b., or 
actually greater than that of the springless wagon 
No. 3; but this result appears to Wave been due 
partly to the great inclination of the wheels of 
No. 7, and partly to the load in that wagon having 
been so disposed as to carry a far greater proportion 
of the weight on the small front wheels than was 
the case in wagons Nos. 3 or 6. 

The effect of increasing the loads on the wagons 
is shown very fairly by the trials of wagons Nos. 
8and 9, Table No. 1. If we take the average of 
these two results, it will be seen that the additional 
loading does not appear to have affected to any ma- 
terial extent the resistance per gross ton hauled, 
although of course the resistance per ton of useful 
load is diminished to an important extent. 

It would have been of much interest if the trials 
had furnished data for estimating the influence of 
size of wheels on the tractive resistances, The 
various wagons submitted for trial have, however, 
wheels so nearly of the same size that no deduc- 
tions can be made on this point, save indirectly by 
observing the effect of different distribution of loads 
between the fore and hind wheels. It might per- 
haps be advisable, before the trials are concluded, 
to make some special experiments on this head, 





Two trials of the same wagon, having in the one 
case the major portion of the load on the fore wheels, | 
and in the other on the hind wheels, would give | 
some interesting data. 

To a certain extent, also, the influence of size of 
wheels may be estimated by comparing the experi- 
ments with the carts with those made on wagons, 


Up to the time of our writing we have only two ex- | 


In concluding, for the present, our comments on 
the trials of carts and wagons at Bedford, we may 
again remark that the dynamometer employed 
served its purpose admirably. Registering as it 
does both the distance travelled and the foot-pounds 
of work actually expended in hauling the attached 
vehicle over that distance, it affords the means of 
carrying out a variety of interesting experiments, 
and is capable of a wide application. Amongst other 
things it might be employed in obtaining some 
valuable information respecting the frictional re- 
sistances of traction engines of different types, while 
by its use accurate data might also be obtained 
concerning the resistances of different arrangements 
of field artillery, a matter regarding which but little 
trust-worthy information appears to exist, 


CORN DRILLS, 


No less than 135 drills were entered for com- 
petition, but of these the whole number did not 
make their appearance upon the ground. They 
were, however, far too numerous for us to attempt 
anything like a detailed description of the special 
characteristics of each entry, and we must content 
ourselves by noticing the salient points of a few of 
the implements. It has to be borne in mind, 
moreover, that although few of the drills now 
competing at Bedford have been submitted to the 
judges of the Royal Agricultural Society, so many 
years have elapsed since there was last a trial of 
drills by that body, that nearly all of those entered 
are on standard patterns, more or less in favour 
in special districts at home and abroad. The an- 
nouncements, indeed, of many of the makers show 
that they have received marks of distinction as far 
back as 1866. 

Commencing with the corn drills, we may notice 


periments on carts available for comparison; de- | first that of Messrs, C. Denning and Co., of Chard, 


tails of these are given in Table No. IL. page 33. 
The average of these two experiments gives a re- | 
sistance of 33 lb. per gross ton on the hard road, | 
and 141.5 lb. on the field course, while the /owest re- 
sistances obtained with any of the springless wagons 
were 43.8 lb. and 188 Ib. respectively. | 
In the case of wagon No. 3, Table No. L, which | 
gave the lowest resistances on the hard road, the | 
total draught for a level was 135.3lb. If now we 
suppose the resistance of that portion of the load 
resting on the large or hind wheels to be the same as 
the average deduced from the experiments on carts | 
with wheels of about the same size, we shall find | 
the pull required for this proportion of the load to} 
be 621b. Deducting this from the 135.3 lb. total 
pull actually required, we should have 73.3 Ib. as the 
portion of the pull required to overcome the resist- | 
ance of the fore wheels. The resistance of these! 
wheels would thus appear to be about 6] lb. per| 
ton resting on them, or in other words 1.83 times as) 
great as that of the larger wheels. It would, how- | 
ever, obviously be unsafe to draw broad conclusions 
from such a small number of experiments, and we| 
have enly given the above figures to show that the | 
size of the wheels exercises a very great and most | 
important influence on the resistances. 
Our readers will probably have noticed that in| 
neither of the Tables on page 35 is any reference 
made to the weight upon the horse's back ; respecting 
this apparent omission, we may say a few words. 
As we explained when describing the dynamometer, 
a special provision is made in that instrument for 
showing the weight resting upon the saddle plate 
P, this plate corresponding to the saddle of a shaft- 
horse’s harness. When the dynamometer was at 
rest, the load resting on the saddle was found both 
in carts and wagons to be usually between 40 lb. 
and 50 Ib., but as soon as the apparatus was put in 
motion, this load became reduced to a greater or 
less extent by the vertical component of the pull 
exerted by the horses, the line of draught being 
usually at an angle of } in 6 or 1 in 5 with the hori- 
zontal. When heavy loads are being drawn this 
vertical component of the pull entirely relieves the 
saddle of all load, save the weight of the saddle 
chain, In the dynamometer the vertical component 
of the pull is received on the castors on which the 
swivel plate are supported, while when a wagon is 
being drawn by horses direct, it of course comes 
upon the shoulders of these horses. If, when a 
team of horses is employed, the traces are fairly in 
line with the shafts, then each horse will have to 
sustain a load on the collar equal to the vertical 
component of the pull exerted by himself. If, how- 
ever—as is very usually the case—the traces lie at 
a flatter angle than the shafts, then an extra load is 





thrown upon the shoulders of the shaft-horse. 


who manufacture the chain drills under the patent 
of Mr. George Spencer. ‘The speciality of this im- 
plement consists in the fact that the seed barrel 
and cups are done away with, and chain carriers are 
employed in their stead. ‘The bottom of the seed box 
is formed with a number of ridges and furrows, cor- 
responding to the number of rows in the drill, and 
at the bottom of each furrow, openings are made in 
the back and front of the box; the former being 
only large enough to admit the carrying chain, the 
latter considerably larger, but ssovided with loose 
covers to regulate the discharge of the seed. There 
is no small seed box, but the space usually occupied 
with it, contains a number of brackets bolted to the 
lower part of the box, and each having bearings 
to receive the spindle of a small grooved wheel. 
The number of these brackets and wheels corre- 
ponds to the tubes of the drill, and they are placed 
immediately over the openings leading into the 
tubes. ‘This mechanism is enclosed in a box, and a 
screw bolt attached to the end of each bracket passes 
through the front of the box, where a butterfly 
nut keeps the whole in position. Endless chains 
with links of a special form pass over the wheels 
and thence to the back of the seed box, where they 
go over corresponding wheels mounted on a 
shaft extending the whole width of the implement ; 
motion is given to this shaft by gearing, and it 
drives the series of chains before described. The 
top of each chain passes through the seed box at 
the bottom of each furrow, and as the drill advances 
the seed is fed out with great regularity by the ad- 
vancing chain, and falls into the seed tubes for dis- 
tribution. The arrangement, which is very in- 
genious, works well, and the distribution is re- 
markably uniform under all conditions. If it be 
desired to stop the action of one or more of the 
chains, all that is necessary is to slacken the nut 
in front of the box before referred to, and to 
relieve the bracket; by this means the chain is 
loosened and the wheels slip. Beyond this spe- 
ciality, Messrs. Denning’s drills showed nothing to 
be noted. 

The corn drill entered by Messrs. Reid and 
Co., Bon Accord Works, Aberdeen, is another 
of the class dispensing with cups. This drill, 
which has been long and widely in use, is also 
very favourably known, and is much copied by 
Continental makers, notably by Eckert and Co., 
of Berlin. In ‘he bottom of the seed box are a 
number of holes corresponding to the rows of the 
drill. The size of opening is regulated by a slid- 
ing shutter, so that the discharge of the seed can be 
graduated downwards from the full diameter until 
the holes are entirely closed. A shaft extends from 
end to end of the seed box, and has mounted on it 
just above each of the holes, a bent disc which, in 
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PORTABLE ENGINE WITH VARIABLE EXPANSION GEAR. 
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revolving, sweeps the seed through the openings 
into the seed boxes, The arrangement is a very 
simple one, and as the discharge is regulated by the 
slide, no changes of wheels are required. Moreover, 
no seed is lost in turning at the headlands, and the 
distribution can be varied at will without stopping 
the machine. For the ordinary windlass a lever 
and ratchet wheel in the middle of the lifting bar are 


substituted, and by means of a side lever the disc | 
Some little care | 


shaft can be thrown out of gear. 
has been expended on the coulter bars, which have 
a long bearing on the shaft, and are braced to give 
them an extra stiffneas. 


Messrs. Hollings and Co., of Swindon, enter a | 


ten-row drill of peculiar arrangement, somewhat 
like several forms met with on the Continent. In 
this drill, also, no cup discs are employed. The 
seed box, like the last-named implement, is formed 
with a ridge and furrow bottom with openings at 
the lowest points. By removing a stop at the end 
of the seed box, a cover piece can be slid forward 
in order to close them. The seed falls direct through 
each hole into a cast-iron hopper immediately be- 
neath. These hoppers are made in halves, and 
in such a manner as to contain a small wheel, 
with a wide rim. A series of feathers are spaced 
around this wheel, the object of the arrangement 
being that the feathers should carry each a small 
portion of seed as the wheel rotates, and discharge 
it into the seed tubes immediately below. The wheels 
just described are mounted on one shaft driven by 
gearing in the usual manner. The windlass is not 
employed to raise the coulter in this implement, but 
instead, the bar to which the chains are attached is 
made to rise by a suitable lever in a circular path. 
Altogether, this machine, though well made, is not 
to be compared to such drills as those made by 
Coultas, Denning, Page and Girling, &c. 

A few lines may be given toa drill entered by 
Messrs. Lillie and Elder, of Berwick-on-Tweed, 
which is well but somewhat roughly made. It has 
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only three wheels and a long steering lever passing 
to the back of the implement, the intention being 
| that the man manipulating the drill should steer 
j and at the same time drive the horses. These 
| makers employ small serrated wheels instead of 
cups for delivering the seed. A lever is employed 
for lifting the coulters, and is attached to the end 
of a bar on which a number of short levers are 
| keyed, and which are connected to the coulter bars 
by chains. A speciality of this implement is, that it 
possesses a counter showing roods and acres, so that 
a record may be obtained of the amount of work 
done, and the quanity of seed sowed per acre ; this 
counter is driven by gearing from the motion shaft. 
| Marking bars are added to each side of the imple- 
ment, to guide the man attending to it. 

Mr. Armitage, of Bury, enters some drills, which 
are extremely well made, and possess several good 
details, The seed box is carried on a pair of well- 












‘ lifted out. 


arranged side levers, and by means of these levers 
the change wheels may be more easily shifted 
than with most other implements. The cup-barrel 
shaft, too, is so arranged that it can be easily 
To effect this, the shaft is made not 
quite so long as the box, and through one end is 
driven a cross pin. The spindle carrying the 
toothed wheel driving the shaft, runs in a long 
bearing bolted to the seed box, and in the end 
of this spindle, a seat is formed with a grooved 
face, to receive the end of the barrel shaft, 
which is driven by means of the pin before 
named, A locking plate attached to the inner side 
of the seed box prevents any lateral movement of 
the spindle when the implement is at work. Besides 
the facility which the arrangement gives for taking 
out the barrel shaft, it has also the merit of not 
weakening the end of the seed box, as the ordinary 
slot does. The third point to be alluded to in Mr. 


| Armitage’s implement, is his mode of hanging the 


| 


j 


| 





| ing holes in the bracket, and a 


| coulter levers. The brackets to which they are 


suspended are of considerable breadth, and are 
secured to double bars. The front part of the 
bracket is formed into a hinge, to which the forked 
end of the coulter bar is bolted, the speciality to be 
noticed being, that the forked ends fit in grooves 
made in two conical plugs, which fit into correspond- 
in passing through 
secures all the parts together. The object sought, 
and thoroughly attained by this arrangement, is to 
give ample allowance for wear, as the cones always 
work true in their seats. 

Messrs. Page and Girling, of Melton, have a corn 
drill fitted with Edward’s balanced tumbling cups, 
one of the notable improvements in detail that 
has been made of late, 

The cups are hung loose upon pins mounted on an 
ordinary disc ; a balanceweight to each cup, how- 
ever, keeps it in a proper position to take up as 
much seed as it is olatol for, and to carry it round, 
until it comes into contact with the small hopper 
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leading into the seed tube, when it is tilted and the 
seed discharged. A much more regular distribution 
is claimed, and we believe, secured, by these cups, 
than by the ordinary method. Beyond this detail 
Messrs. Page and Girling’s ecrn drill entered for 
competition has no special points for notice. It is 
a well-made implement with ten rows, and is pro- 
vided with the arrangement for moving the whole 
of the coulters laterally through the width of oue 
row. It was not, however, singular in this detail, 
which was found on several other drills. The two 
drop drills by the same makers, also on Edwards's 
patent, are both of them specialities, one of them is 
a four-row and the othera single-row implement. 
The latter is arranged exactly like the former, a 
notice of which will, therefore, suffice. 

The four-row drill is, of course, a small light im- 
plement, and carries on its frame four covered boxes, 
which contain the seed, wheels, &c. A shaft runs 
across the machine and through the boxes, being 


driven in the ordinary way with gearing, a set of | 
This | 


change wheels going with each machine. 
shaft has mounted upon it four discs, one in each 
box, and we may here mention that each disc is 
slotted from the periphery to the centre in order 
that any one of the four may be put on and taken 


off the shaft at will, without interfering with the | 


The discs are 


other three, or incurring any delay. 
Upon each of 


secured on the shaft by set screws. 


them are the ordinary Edwards's balanced cups, but | 
the stalks upon which they swing are alternately | 
| springs, pass over otber wheels, and by the reverse 


long and short, so that the distribution is effected 


in two places. ‘The seed hopper leading to the tubes | 
is divided by a diaphragm, and a wire is placed over | 
the top for the cups to strike against and to reverse. | of the cup disc is dispensed with, the bottom of the 
By this arrangement the seed is distributed alter- | y 0 
nately into the two hoppers, and thence it falls into | ing to the number of rows, and being furnished with 
a double delivery at the front and back of the | a double slide, each perforated in the same manner. 


coulter. The means adopted to effect the even 
distribution of the seed are as follows: On the cup 
dise shaft, and just outside each of the four seed 
boxes, is a wheel having around its periphery a 
double set of projections, corresponding in number 
to the cups on the discs, In revolving these pro- 
jections come in contact with springs which close 
the-discharge on each side of the coulter alternately, 
permitting each seed to drop at its proper interval, 
but effectually preventing any discharge except at 
the right moment. The height of the drill 
above the ground is regulated by means of a 
graduated lever and two screws, one at each side of 
the drill. In changing the speed the position of the 
intermediate wheel is easily adjusted, as it is 
mounted on a bracket terminating in a slotted 
quadrant, held against the frame by a bolt, which 
can be easily slackened and the bracket released. 
Messrs, J. F. Clemow and Co., of St. Mervyn, 
Cornwall, enter two drills possessing many original 
points, but which scarcely compare favourably 
with many other similar implements upon the 





|} mum, while—thrown over to the other side—the 


| chains fastened at their lower ends each to a lever 
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One of these is a thirteen and the other 
Each is mounted on a wooden 


ground. 
a fifteen row drill. 
frame, and the coulter bars are formed of steel 
springs, upon the varying tension of which depends 
the amount of pressure brought to bear upon the 


coulter ; weights and press bar are thus dispensed 
with, but a considerable strain is always thrown 
upon the shaft, to which the ends of the springs 
are attached, and the elastic pressure can scarcely 
produce such good results as the ordinary dead 
weight arrangements. At the back of the machine, 
and bolted to the centre of the frame, is a semi- 
circular quadrant with notches, into which the stop 
of a long lever fits. In one extreme position of 
this lever the pressure on the coulter is at a maxi- 


coulters are all raised by a bar hung in a horizontal 
position to two chains immediately under the 
springs. In order to effect this the lever is con- 
nected to a horizontal shaft running at right 
angles to, and immediately below the seed box. 
This shaft carries a grooved wheel at one end, 
to the periphery of which are attached two short 


keyed upon the shaft upon which the ends of the 
springs are mounted. By throwing over the lever 
the wheel is turned, and the chains are partially 
wound around it, raising the lever and forcing the 
coulter bar shafts into a new position, which puts an 
increased tension on the springs. The chains before 
alluded to, as carrying the swing bar under the 


action of the lever, are wound up so as to lift the 
whole of the coulters together. In this drill the use 


seed box being perforated with openings correspond- 


Outside the box is a means for adjusting the relative 
position of these slides, so that the openings may 
range from the full diameter to zero, A graduated 
scale and pointer are fixed outside the box by the 
regulator to indicate the amount of opening. If it 
is desired to shut off one or more of the distributing 
tubes, a small loose piece is interposed between the 
slides at the bottom of the seed box. Nocups are 
used in this machine, but a bar extends from end to 
end of the seed box, having on it a number of pallets, 
which constantly sweep the seed through the holes 
into the tubes, a reciprocating motion being given 
to} the bar by means of a short connecting rod 
actuated by the gearing. Means are provided of 
raising or lowering the bar in the seed box, so that 
more or less clearance may be given to the pallets 
according to the class of seed being sown. 

Messrs. Gower and Sons, of Hook Winchfield, 
Hants, enter four well-made and well-designed corn 








drills, respectively of nine, eleven, thirteen, and 
fifteen rows. There are a few noteworthy specialities 
in these drills. For example, the nozzles of discharge 








from the small seed box into the distributing tubes 
are made partially spherical, and the mouthpieces of 
the seed tubes are spherical also, so as to insure a 


close fit in all positions. Around the top of each 
tube is placed a small spiral spring and a collar, and 
to two eyes in the latter are hooked short chains, 
fastened at the upper ends to studs at the bottom of 
the seed box. By this means the tube is always kept 
close home against the nozzle, and no waste of seed 
is possible. Provision is made in these drills for 
freely emptying the seed boxes, and to this end 
small openings are made in each division of the 
lower seed box, these openings being closed by 
means of loose covers fastened by a staple, All 
these covers are interchangeable. On removing any 
one of them, the whole of the seed in the upper seed 
box flows out, and a zine shoot is provided with the 
implement for leading the seed off into any con- 
venient receptacle, To take out the amall quantity 
left in each of the divisions of the auxiliary seed box, 
it is necessary to take off each of the covers in suc- 
cession. ‘This detail, small as it is, is one of some 
importance. Finally, we may note that the axle 
shaft of the steering carriage is pivotted in 
the centre upon a light frame, which allows the 
steering carriage to accommodate itself to all in- 
equalities of the ground. 

A second firm of the same name as the preceding, 
having their works at Market Drayton, have entered 
several drills for trial, which, while they are fair 
specimens of work, call for no special remark. 

Messrs, Coultas and Sons, of Grantham, made a 
large number of entries for trial, comprising three 
implements of this class, namely, a 6 ft. 6 in, twelve- 
row corn drill, a small occupation drill of eight 
rows 4 ft. 6in. wide, and a 5 ft. 6in. hill-side drill 
of ten rows. It is quite unnec to say that 
this firm is distinguished both in the home and 
foreign markets for excellence of work and efli- 
ciency of design. A good arrangement of steering gear 
is shown with these drills, in which the fore carriage 
turns upon a semicircular plate, when going to and 
from the field, but is locked when in operation, 
sufficient play to maintain a direct course being 
easily obtained by the yielding of the iage. The 
coulter bars are well attached to their shaft, the 
forked ends obtaining a long bearing which gives 
them considerable support. The press bar is of the 
ordinary form, having chains attached to vertical 
rods, and thus to the press bar, which is operated 
by a reverse movement of the windlass. Messrs. 
Coultas, however, introduce a combination of plate 
and coiled springs to put the pressure on the 
coulter bars. The small seed hoppers in these drills 
are splayed out at the top, so as to prevent faulty 
distribution on hilly ground, and one set of coulters 
is well in advance of the other to insure ample 
space being left between each row. Shields are 
provided above and below the axle of the wheels to 
prevent mud from being thrown in among the 
working parts, This detail is common to all of 
Messrs, Coultas’s drills. 

Finally we may mention Mr. Rainforth’s corn drill, 
in which serrated cups are introduced instead of cup 
wheels for feeding the seed into the tubes, 


COMBINED DRILLS, 
We may notice briefly some of the principal com- 
bined manure distributors and seed drills entered for 
trial, premising that most of the special details 
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already described as belonging to the corn drills 
are to be found in the combined implements by the 
same makers, Messrs. Coultas and Son, of Grant- 
ham, undoubtedly take the first place in this 
class of implement for completeness of design, 
while the excellence of their work is not sur- 
passed by any of the competing makers. In 
Messrs. Coultas’s machines Chambers’s barrels 
are employed for the manure distribution ; they are 
made of anti-corrosive metal to resist the action of 
the chemical manures. The manure boxes are pro. 
vided with doors at the bottom to facilitate the 
cleaning of the barrels, a very necessary operation, 
and = care ie taken to prevent the manure 
from blowing out of the implement. The depth to 
which the seed coulters penetrate can be regulated 
independently of the press bars, so that if desired, 
the manure can be deposited below the seed. The 
steering carriage is exactly the same as that noticed 
in Messrs. Coultas’s corn drill, and the wheels are 
shielded above and below the centre as already de- 
scribed. ‘The same makers show two water drills, 
in which @ mixing barrel is placed in the manure 
box. Messrs. Armitage of Bury, and Messrs. Rain- 
forth, of Lincoln, both have entered in this class of 
implement for trial. The drill by the former maker 
is strong and well made, and contains the leading 
features already noticed in his corn drill. The im- 
plement of Messrs, Rainforth is a good example of 
their general work. Mr. Harrison, of Lincoln, 
entered into competition with an ingeniously ar- 
ranged machine, in which Chambers’s barrel is not 
employed in the manure box, but in its place a bar 
armed with pallets, moves to an fro, and constantly 
agitates the manure while it is being fed into the 
tubes. ‘The reciprocating motion is imparted to the 
bar by means of a cam acting upon rollers attached 
to a bracket at the end of the bar. Except for 
special purposes the manure and seed are both fed 
together into the ground, but if desired the delivery 
can be made independent, 

We notice that in this class, equally with the corn 
drills, some of the leading makers have not entered 
into competition. Messrs. Smythe and Co., of 
Peasenhall, Messrs. Priest and Woolnough, Messrs. 
Garrett and Co., and Messrs. Hornsby and Co. are 
all absent, 


POTATO DRILLS. 


THREE potato drills were entered for competition, 
one by Coultas and Sons, of Grantham, one by 
William D. Kellas, of Dundee, and a French im- 
plement, designed by M. Couteau, of Léoville 
(Loiret). Of these two the English and French 
implements are true potato drills, the Scotch 
machine being adapted only to drop the seed in the 
furrows previously prepared, and which have to be 
earthed up afterwards by hand. 

Messrs, Coultas’s machine is a well-designed and 
practical implement, the efficiency of which has 
been tested by considerable experience. It has, 
however, the disadvantage of possessing a great 
number of parts, although it appears more com- 
plicated than it is in reality. The machine is 
adapted for sowing two rows of potatoes at a time, 
and has attached to the forward part a pair of 
adjustable mould boards which open up the ground 
for the seed, while at the rear of the machine are 
suitable wings for earthing them up after they have 
been deposited. The potatoes are placed in a large 
hopper at the top of the implement, and divided by 
a partition into two compartments. The bottom of 
this hopper is formed with a grid, and each com. 
partment is provided at the lower part with a sluice 
gate. ‘The grid bottom is kept constantly in motion 
to facilitate the discharge of the seed through these 
gates by means of an eccentric worked off the 
motion shaft. As the potatoes leave the hopper 
they are received upon an endless band provided 
with wooden cups, each of which receives one root 
and carries it up to a higher level, until it drops 
down a vertical conducting tube into the furrow 
prepared for it by the mould boards in front. The 
endless band before spoken of passes around three 
wheels, two of which are placed in the plane of the 
opening in the hopper, while the third is an inde- 
pendent wheel at a lower level. There are, of 
course, a pair of wheels on each of the three shafts 
to receive the two bands required for planting two 
rows of roots simultaneously. 

M. Coutean’s implement is upon a totally different 
system, and while it is far simpler than that of 
Messrs. Coultas, it appears at least equally efficient. 
It consists of a frame with closed timber sides, and 
carried on four wheels. The implement exhibited 





is only adapted for sowing one row of potatoes at a 
time, but it may easily be made of larger dimen- 
sions for drilling a pair of rows together. On the 
top of each side frame is a square iron bar, serving 
as a rail, on which runs to and fro a rectangular box, 
without a bottom however, and which receives the 
roots to be sown. When in its normal position, 
this box stands over a bottom formed of an endless 
linen band passing around rollers, the axes of which 
are in the same vertical plane as the ends of the 
box. Motion, the speed of which may be varied at 
will, is given to this band by gearing driven off the 
wheels of the implement, and by the same means 
the box, which is mounted on four small runners, 
travels to and fro upon the pair of rails before 
mentioned, It will be evident that, when the box 
is in its most advanced position, there will be a 
clear opening left between its forward side and the 
endless band. Through this opening the potatoes 
fall, being always kept in movement by the ad- 
vancing and receding box, as well as by the motion 
of the band. Upon falling, the roots are received 
upon an inclined grid, which occupies the whole 
width of the implement between the side frames. 
This grid is formed of iron bars, and is about 30 in, 
long. Beneath it are placed three barrels at equal 
distances apart, and having placed around them 
curved iron fingers, the points of which project 
through the spaces in the grid far enough to pass 
the potatoes forward and prevent any of them from 
remaining stationary upon the grid. At their lower 
ends, the bars of this latter are in close contact with 
an iron drum, the surface of which is covered with 
a series of rectangular grooves, the ends of the grid 
bars being cut away in a curve with a radius corre- 
sponding with that of the drum itself, so as to keep 
the latter in close contact with the bars. Spaced 
at equal intervals around the drum are three or 
four sets of bent fingers, arranged in groups of 
three, there being two such sets in the width of the 
drum, but spaced around it so that one set is inter- 
mediate tothecther. The potatoes travelling down 
the inclined grid come in contact at the lowest 
point ;with the grooved drum, which is driven at 
any desired speed off the motion shaft, and each 
time that a group of fingers rise through the grid, a 
»otato is lifted by them, carried around, and dropped 
into a receiver on the other side. The receiver is 
placed near the ground, and is divided into two 
compartments by a central partition. The bottom 
of the receiver is formed of a revolving drum, in 
which deep recesses are cut for its whole width. 
The whole operation of the implement will now be 
understood. ‘The potatoes placed in the hopper are 
passed on to the inclined grid at any desired speed, 
and, on arriving at the bottom, are taken up 
separately by a group of fingers on the drum, passed 
over it, and thrown into the recesses in the lower 
drum, which is driven by a connecting rod from the 
upper one. Each root is, therefore, finally deposited 
in the ground and in the same line, the dischargers 
from each division of the bottom drum converging 
to a central position. It is to be noted in the ma- 
chine entered for trial at Bedford that the fingers on 
the grooved drum are rather too open for English 
seed potatoes, which, asa rule, are smaller than those 
used on the Continent. This detail, however, is one 
of easy adjustment. ‘Towards the front of the im- 
plement is a mould board for opening the furrows, 
and at the rear are suitable wings for closing up the 
earth over the roots that have been deposited. Alto- 
gether we think that this machine, which, though 
it has been tested by considerable practice in France, 
has only once before been exhibited (at the Palais 
de Il'Industrie), is deserving of high praise, and is 
the best that has yet been introduced, According 
to M. Couteau, the machine can plant from one and 
a half to two hectares of land per day, one horse 
and a man and boy being employed. It isadvisable 
in all cases, and generally necessary, that the ground 
should be previously ploughed, and this condition 
applies equally to the implement of Messrs. Coultas. 

The third potato planter to be described is a 
Scotch implement, being made, as stated above, by 
Mr. W. D. Kellas, of Dundee. It is altogether in- 
ferior to the two preceding ones, apart even from the 
fact that it is unprovided with mould boards and 
earthing-up wings. The machine consists of two 
wheels placed about 30in. apart, and carrying a 
—— hopper between them. Around each wheel, 
and spaced at comparatively short intervals, are a 
number of amall openings through which short 
bars are at right angles to the face of the 
wheel, e ends of these on the inner side 
are turned over and flattened, and on the outer 





side of the wheel they engage each with a spring, 
which retains the inner end of the bar close against 
the wheel face. The spring, however, yields readily, 
so that the bars are easily moved to and fro. The 
width of the hopper is such that it entirely fills 
the space between the wheels, but on either side 
partitions are added in such a way that while the 
potatoes are stored in a mass in the hopper, about 
6 in, clear space is left on either side, adjacent to 
the wheels. At the bottom of each partition an 
opening is made so that the potatoes can fall 
readily from the hopper into the clear spaces, from 
which there isan opening made, closed, however, by 
a fixed brush. In operation, as the wheels revolve 
and the spring catches come in succession into the 
position corresponding with the bottom of the 
hopper, the bar of the catch is pushed forward, 
taking hold of a root and carrying it onward with the 
wheel through the fixed brush, when it comes in 
contact with a revolving brush beneath that sweeps 
off the root into the trough previously prepared for 
it. ‘Two rows are thus planted at the same time, 
but the action of the implement is apparently some- 
what uncertain, and the spring catches are very 
liable to clog up or to become deranged. 


On page 30 of the present issue we publish a de- 
scription of the various self-feeding and safety ap- 
paratus applied to thrashing machines and exhibited 
at Bedford. 





VERTICAL BLOWING ENGINE. 

We publish with the present number a two-page en 
graving of a vertical direct-acting blowing engine, con 
structed by Mr. Henry G. Morris, of the Southwark 
Foundry, Philadelphia. As will be seen from our ei 
gravings the engine resembles in its general arrangement a 
type of engine of which a large number are now at work in 
this country, and which was first introduced in the Cleve- 
land district. The blowing cylinder is 84 in. in diameter, 
with 4 ft. stroke, and is mounted on four inclined cast-iron 
columns, which take the place of the side frame, more usually 
adopted here. Aswill be seen from the side elevation the 
columns are connected by castings forming the crosshead 
guides. Thesteam cylinder is 44 in. in diameter, and of course 
of the same stroke as the blowing cylinder. It is mounted 
on a base which spans the crankshaft as shown, and has no 
other connexion with the framing. In engines of the 
same general type as that we are describing, made by 
Messrs. Kitson, of Leeds, the steam cylinder is, besides 
being mounted on a base, connected laterally to the side 
frames, and it thus serves to materially steady the latter. 
The engine under notice is fitted with steam and exhaust 
valves of the equilibrium type, these valves being worked 
by cams fixed in a cam-shaft, which is driven from the fly- 
wheel shaft by a pair of spur wheels. 

The flywheels are 16 it. in diameter, and are overhung 
as shown, each being furnished with a crank pin from which 
a connecting rod extends to the long crosshead working 
between the two cylinders. Each wheel is cast in two pieces. 
The engine is fitted with a jet condenser, and an air pump 
situated at the back, as shown in the side elevation, the air 
pump being driven from the main crosshead through the 
intervention of links and unequal armed beams. 

The valves of the blowing cylinder are arranged, as 
shown in the enlarged section on our two-page engraving. 
The delivery valves are, as will be seen, ordinary flap valves 
arranged around the cylinder barrel at the top and bottom, 
and opening into a wrought-iron casing by which the cylinder 
is surrounded. The suction valves are round disc valves 
fitted to the cylinder covers, each valve being fitted to a loose 
seat coned externally to fit a corresponding opening in the 
cover, and held in place by a crossbar and bolt, as shown. 
The suction valves of the upper cover are closed by light 
spiral springs placed on their central spindles. The engine 
is intended for being run at a speed of 50 revolutions per 
minute, corresponding to a piston speed of 400 ft. per minute, 
and it will no doubt do good work. 





Tus Free ar Kitspvury Coiiiery, Batrer.—This fire, 
which broke out about a month since, is now confined within an 
area of 14 yards. Atthe beginning of the conflagration Mr. 
Robert Stevenson, mineral surveyor to the Clay Cross Con- 
pany, was sent for, and he has had ten men at work since 
then. The fire was got under by means of heading around 
it, but the firedamp was very ly and dangerous, the men 
having frequently to be carried out into the air course. At 

resent two engines—one from Manchester and one from 
Jerby—are playing on the smouldering fire. One portion 
of the pit has been put in working order and is producing 
about 100 tons daily. 


Enoingerise Martrers 1s SocuTH Yorxsuins.—The 
Sheffield Water Works Company is laying a 7-in. main for 
the supply of a part of the town which been rapidly built 
upon, and, uently, needs a further supply. The 
Industrial Coal Iron Company (Limited) are about tv 
erect an engine-house at their collieries situate at Woodhouse 
Junction, near Sheffield, and will have drawing, &c., engines 
of powerful construction placed therein as soon as finished. 
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THE UNSEAWORTHY SHIPS 
COMMISSION. 


Tue final Report of the Royal Commission ap- 
pointed through the influence of Mr. Plimsoll to 
inquire into the questions relating to the seaworthi- 
ness of the ships of the mercantile marine, has at 
last been laid before Parliament and the public. 
And as might have been expected, after the lame 
and desultory Preliminary Report issued last year, 
it is not a document likely to satisfy the public, or 
to have much influence on future shipping legisla- 
tion, except by being used as afoil to those who 





wish to see vigorous steps being taken by Parlia- 
ment to reduce the number of preventible losses 
of life at sea. It is, however, on the whole more 
carefully drawn and more cogent than the Prelimi- 
nary Report, but it leaves the impression on one’s 
mind that the ‘‘ Unseaworthy Ships Commission,” 
or as it was more generally termed the “ Plimsoll 
Commission,” had gradually been metamorphosed 
into a commission to inquire into the grievances of 
shipowners. How far the report agrees with the 
weight of evidence it is imposssible to say until the 
Blue Book containing the latter is published. Pro- 
bably it will be found in accordance with it on most 
points. But then has the Commission sought evi- 
dence sufficient from the seaman’s point of view to 
represent their case fully and fairly? Mr. Plimsoll 
and his supporters from the outset maintained that 
this could only be done adequately by sub-commis- 
sions visiting the seaport towns and taking evidence 
on the spot. We much regret this course was not 
adopted, because we think that if it had been 
adopted, the Commission would not have touched 
the question of overloading so gingerly, but would 
have spoken out strongly about the glaring and 
widespread evil of overloading instead of being so 
solicitous about the shipowner’s pocket. 

If a ship cannot be profitably employed without 
being overladen, it is time she was superseded by 
one that can make a profit at a proper draught of 
water. ‘The Commissioners in effect say it is better 
not to interfere with her. It should never be lost 
sight of that a vessel may be dangerously over- 
laden on many voyages before she comes to grief. 
And it is this delusive system of arguing from one 
voyage to the next, which so often misleads ship- 
owners and betrays captains and crews, yet there is 
not a single note of warning against it in the whole 
of the report. 

We do not complain of the Commission for not re- 
commending a hard-and-fast load-line ; on the con- 
trary we have shown in former articles that such a 
course would be impracticable. And in many re- 
spects on the question of fixing a load-line the 
report follows with singular closeness the views ex- 
pressed by us (see ENGINEERING, page 344, vol. xvii.), 
but they unfortunately smooth over the existence of a 
erying evil, and give prominence to what would, 
after all, be but a temporary interference with ship- 
owners’ profits. 

They say: ‘‘ From the evidence which we have 
collected! on this subject, we are of opinion that an 
Act of Parliament enforcing any scale of freeboard 
would be mischievous.” And, again: ‘We have 
already expressed our opinion that a definite rule 
of freeboard for all eonhent ships is at present un- 
attainable.” 

In this we agree with them so far as it applies to 
insisting upon a fixed maximum load-line for each 
vessel, whatever the voyage, cargo, or season of the 
year might be. But weagree with Mr. Martell that 
a fair load-line for an ordinary ocean voyage can be 
arrived at for all sea-going ships, and such a load- 
line could be recognised by the Government without 
injustice, provided the shipowner had liberty to de- 
part from it, with the condition that he might have 
to justify his loading deeper according to the par- 
ticular circumstances of the case in the event of dis- 
aster happening. It would then be open to him to 
plead that the vessel had made so many voyages in 
safety at the same draught, that it was a short 
yoyage in summer weather, or in any other way 
that would act legitimately on the minds of a jury ; 
but if it turned out that be had sent the vessel across 
the Atlantic in mid-winter with only half the free- 
board she should have had on an ordinary voyage, 
he would, and rightly so, be held responsible for 
having sent her to sea overladen. The Commission 
gay : 
“‘ The information which we have obtained leads us 
to the conclusion that the settlement of a load-line 
should be mainly guided by the consideration of the 
reserve buoyancy, that is to say, of the proportion 
which the capacity of the water-tight and solidly- 
constructed part of the ship which is above water 
bears to the capacity of the part imme 

Here is the basis for a load-line which we and 
others have strongly advocated, confirmed by the 
Commission. Why then should not a fair scale of 
freeboard for reference—not compulsion—be formed 
on this basis, to agree as nearly as may be with the 
best practice and experience obtainable? They add : 

«Mr, Martell, chief surveyor to Lloyd’s Registry, 
after obtaining information from many shipowners, 
and having consulted with some of Lloyd's sur- 
veyors, submitted to us a scheme, not indeed for a 





load-line, to which he objected, but 
for a mode of judging the depth to which a merchant 
ship might be safely laden. Witnesses who have 
examined this scheme say that if such a test were 
applied and enforced, ame which have hitherto 
made their voyages in safety could no longer be 
profitably employed.” 

Might they not have added as a set-off to the latter 
part of the quotation, that at the same time much 
disgraceful overloading would be prevented? We 
regret to have to say it, but the Commissioners 
appear to have a that the most important 
schemes for assisting legislation could be disposed 
of by the most trivial objection to any detail. Mr. 
Runde@’s scheme for marking the percentage of 
spare buoyancy is dismissed with the observation, 
‘** Coasting vessels and many other ships must, he 
said, be altogether exempted from this scale, and a 
large discretion must be allowed to the Govern- 
ment surveyor in applying such a rule of free- 

r t., 

Weare glad, however, the Commission have made 
one good practical suggestion towards solving the 
load-line question. It is one we pointed out in the 
article before alluded to as being fikely to form the 
first step towards checking overloading. ‘They say, 
‘‘ We would now recommend that every merchant 
ship should have marked upon each of her sides, 
amidships, a vertical scale of feet downwards from 
the edge of her main deck.” 

Other stock arguments are repeated by the Com- 
missioners in their report, such as: ‘* Any rule of 
freeboard founded on surplus buoyancy gives to 
a vessel of light scantling an advantage over a 
stronger vessel. Thus the inferior ship would by 
law be allowed to carry the heavier cargo. Such an 
enactment would not contribute to the safety of life 
at sea,” This of course indicates, what we have 
before maintained, that to render any rule of free- 
board perfect it should go hand-in-hand with the 
survey and classification of ships. But we fail to 
agree that on this account an enactment for a load- 
line based on the principle of surplus buoyancy 
‘* would not contribute to the safety of life at sea,’ 
At the present time vessels with light scantlings 
can, am often do, carry more cargo than stronger 
vessels, and not appear to be more deeply laden, 
and shipowners are fully aware that if they can 
save ten tons of iron in the weight of a ship's hull, 
they can carry ten tons more freight. So that the 
evil the Commission dreads, of encouraging light 
ships, exists now to as great an extent as it would if 
a load-line were enacted, 

It is scarcely too much to say that far more 
danger arises from want of buoyancy than from 
want of strength to carry the load, because if she 
is deficient in the former she goes down in a storm, 
and the owner gets his insurance, whereas if she is 
light in her construction she soon shows signs of 
weakness, gets a bad name, puts the owner to end- 
less worry and expense, and, as a rule, ends by 
being strengthened before any calamity occurs. 

Upon the question of the survey of shipping, the 
report is likely to give even less satisfaction to the 
public than on the load-line, It will be remembered 
that the Board of Trade at present survey all pas- 
senger ships, and Mr. Plimsoll maintains that all 
other ships should likewise be surveyed either by 
the Board of Trade or by Lloyd’s, or one of the 
other register societies, and this bcos me was very 
nearly confirmed by the House of Commons a fort- 
night ago. The Commission take directly the oppo- 
site course. They say: 

“We even consider it to be a question worthy of 
serious consideration whether, in the case of pas- 
senger ships, the certificate of the Board of Trade, so 
far as regards specific approval, should not be ex- 
pressly confined to the number of engers to be 
allowed, and to the accommodation for their health, 
comfort, and general security ; all questions of sea- 
worthiness of hull, machinery, and equipment being 
left to the owners, subject only to a general ey 
of interference in case of a danger sufficiently ap- 
parent to justify ial intervention.” 

They draw attention to the fact that the official 
survey of merchant ships has been adopted in France, 
in Belgium, and in Italy, but the inspection is said 
to have been superficial ; “It was disregarded by 
underwriters, and, according to the statement of 
Monsieur C. Bal, the director of the Bureau Veritas, 
it has now become a mere formality.” 

After speaking of the survey Barna ships 
the Commissioners say : “ If a similar survey were 
applied to all British ships, the number of surveyors 
requisite to inspect all new ships, and all ships under 
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repair, and the number of dry docks necessary in 
the ports of the United Kingdom, would present 
serious difficulties to the satisfactory fulfilment of 
the law; but, what is worse, the mischievous con- 
sequence to the future progress of shipbuilding 
would, we believe, be actually calamitous. Ships 
would be built and repaired so as to pass the ex- 
amination of the official surveyor, and any additional 
outlay beyond what was indispensable to secure a 
certificate would be rejected as useless. 

This, however, is entirely fallacious, because the 
bulk of the shipping is under survey for classifica- 
tion, and could be exempted from further interfe- 
rence, and as a matter of fact the whole history 
of British shipping is opposed to the supposition 
that they would be kept’ down to the minimum 
state of efficiency which would just pass the official 
inspection. Shipowners have never been found 
competing for the lowest classes in the registry 
books, but in order to find favour and gain pre- 
cedence with merchanta, brokers, and others in ob- 
taining cargoes, they seck the higher classes, and 
would doubtless continue to do so for commercial 
purposes whatever official surveys the Government 
might institute. And surely for those who do not 
mind how bad their vessels are provided, they are 
allowed to go to sea, a minimum limit of efficiency 
is better than no limit at all. 

‘The Commissioners say: “The classification of 
ships opens another question, which, although im- 
portant to the mercantile community, has no direct 
reference to the safety of life at sea. ‘The Govern- 
ment is not concerned, as these registries are, to 
ascertain whether a ship is fit for the conveyance of 
dry and pe rishable goods, but merely whether the 
ship is seaworthy, A Government certificate would 
therefore include a lower grade of ship than would 
be admitted, at least in the higher classes of these 
registries.” 

But to this and other parts of the report we must 
return in a future number. 


WATER SUPPLY. 

Weare glad to find that the Local Government 
Board is bestirring itself in reference to a probable 
deficiency of water supply in the provinces. For- 
tunately, so far as the metropolis is concerned, there 
seems little danger, even in seasons of the most ex- 
treme drought, that there would be a scarcity of 
water. The New River and the Lea in the north, the 
Thames and the Charlton springs in the south, 
and south-east, and west, guarantee a sufficient, and 
even a wasteful, supply for the whole metropolitan 
area, although occasionally the quality may be open to 
exception. But in many parts of England, and 
even Scotland, a lamentable deficiency of water has 
occurred during the present year. ‘This may very 

roperly be assigned to the great deficiency of rain- 
fall that has occurred, but this simply indicates that 
suflicient engineering precautions Seve not been 
taken to obviate such serious consequences. In our 
three preceding volumes we have given warnings in 
relation to such matters, but apparently such have 
been little heeded. 

In face of the probable results that may arise 
from the want of rain during the last few months, 
the Local Government Board has issued a circular 
to the various provincial sanitary authorities 
throughout its jurisdiction. Attention, in this, is 
first called to the long continuance of dry weather, 
in consequence of which the ordinary water supply 
has become considerably diminished in several parts 
of the country, and hence there is reason to believe 
that, as summer advances, the evils arising from 
this cause will be much more seriously and exten- 
sively felt. The evils pointed out are the danger to 
health which may arise, if, for want of a better 
supply, recourse should be had to the use of polluted 
water. Under these circumstances the Local Go- 
vernment Board urge on the ‘sanitary authorities” 
the importance of taking steps to inform themselves 
fully,of the nature and extent of the existing water 
supply in the several parts of their district, and the 
sources which may be properly relied on for the 
purpose of supplying any present or prospective 
deficiency. 

It appears that one of the chief duties imposed on 
the sanitary authorities of each district by the 
Legislature, and which it is imperative on them to 
carry out, is that of providing their district with a 
sufficient supply of water, and the Board “ cannot 
too strongly impress one them the expediency, at 
the present time, of adopting every available pre- 
caution for the storage of wholesome water in those 
localities which are likely to suffer from drought.” 





A careful examination is, therefore, recommended 
in regard to the existing sources of supply to 
methods of prudent economisation, and to attempts 
to get further supply. If any part of a district is 
within the limits as water company, their attention 
should be directed to such points. The sanitary 
authorities of any district should be aware that if 
there be no such company, they may, of their own 
action, not only construct and maintain water- 
workr, but also dig wells, and do any other acts 
necessary for providing a water supply. It is, 
therefore, competent for them, in case of need, to 
provide by means of water-carts, or other like ex- 
cage a temporary supply for domestic use, and 
or flushing sewers and drains; and the cost at- 
tendant upon the adoption of this suggestion might 
be wholly or in part reimbursed by a moderate 
charge for the accommodation. The instructions 
of the Board conclude by stating that every care 
should be taken to insure the purity of the water 
supplied under such extraordinary circumstances 
for domestic use, But if the supply be bad, they 
recommend “ filtration, or otherwise, before it is 
delivered for domestic use.” 

The facts of the case fully justify the letter of 
which we have given material abstracts, with, by 
the way, some grammatical corrections, which 
slightly vary the text. It is much to be regretted 
that the Local Government Board have not antici- 
pated the evils that may possibly arise in respect 
to a deficient water supply in the provinces, espe- 
cially as, according to their own statement, they 
have been fully aware, for some years past, that 
they have had the power to enforce a_ better 
water supply throughout England. It is probable, 
however, that the Board has shared the difficulty 
which corporations and local boards have had to 
suffer. In other words, the question to solve is, 
whence is an extra supply of water for domestic, 
let alone manufacturing, use to be obtained ? 

Taking the reports which have come into our 
hands during the last three months, it appears that 
in many provincial towns the present condition of 
the water supply, in reference to quantity alone, is, 
in many cases, distressing. We learn that last 
week, in Rotherham and Masborough, in Yorkshire, 
the inhabitants are only too thankful to get a short 
supply on alternate days. The council of Rotherham 
begged, as a favour, of the Sheffield Water Com- 
pany to allow them asupply, forone hour a day, from 
astand-pipe, but this could not be granted. Many 
other parts of Yorkshire and the Midland Counties 
are in sad straits for want of water, Even Glasgow, 
with its magnificent supply from Loch Katrine, is 
running short, and recourse is about again to be had 
for a supplementary supply from the upper portion 
of the River Clyde. Many other districts might be 
similarly instanced in respect to deficient water 
supply. 

Of course this deficiency is entirely attributable 
to the small amount of rain which has fallen during 
the last few months. At Greenwich the register, 
till very recently, has only shown a fall of barely 
one-half the average of former years. And, taking 
the registration of England generally, the fall since 
the commencement of the year, until the recent 
storms commenced, was as only as 6in. to about 
ll in. in previous years. ‘The necessary result is, of 
course, that every district which derives its supply 
from wells, springs, or natural reservoirs of water, 
has, and must continue to suffer from the inade- 
quate supply derived from rain water, either directly 
received or pumped from the earth after its ab- 
sorption by the soil, 

Those places that derive their supply from large 
rivers have not, nor are likely to be so incon- 
venienced. On the other hand, however, while the 
quantity of water may be abundant, its quality, 
owing to sewage contamination, presents another 
and serious difficulty. Up to the present time the 
average temperature, and other meteorological con- 
ditions, viewed in a sanitary aspect alone, have 
throughout the year been generally of a favourable 
character. Hence as a rule the death rate has been 
comparatively low. But the most dangerous months, 
August and September, have yet to be experienced. 
If in these a deficient water supply be still felt, the 
consequences may be of a fearful nature, con- 
sequently it is incumbent on all local authorities to 
look this difficulty boldly in the face, and to take 
every possible precaution that can be suggested, or 
employed. 

te the Government circular, to which we have 


drawn attention, this point is wy urged, but 


the only practical solution of the difficulty offered 
is that of digging fresh wells, in the absence of a 





— water company’s supply. It is easy to dig 
or water but not so easy to get it. Besides, all 
water that can be derived from such new sources, 
within the limited time of say a couple of months 
from the present date, can at best be no better than 
surface water, filtered through but a few feet of 
soil, much of the latter being not only valueless in 
removing organic matter, but being more likely to 
add it to the water received as rain. Such wells in 
fact have, as a rule, where previously existing, been 
closed by sanitary authorities in almost every part 
of the kingdom, during the last few years. 

It is no doubt easy to be wise after the event ; 
but why should the present state of matters exist ? 
The lowest amount of annual rainfall in England, 
say 20 in., represents an enormous excess above ail 
the wants of this most crowded city, of course in- 
cluding its suburbs. ‘The great faults hitherto have 
occurred from two causes—want of proper storage 
of water, and wilful waste, Taking the metropo- 
litan supply at the present time, it appears that it 
amounts to an average of 33 gallons per head for a 
population of about 3} millions. Of course, a por- 
tion of this supply must be employed for manu- 
facturing purposes, but still reckoning that each 
household contains about six persons, it is evident 
that the consumption of 200 gallons per house, per 
day, is simply ridiculous. As Mr, Deacon has 
shown at Liverpool, an allowance of 13 gallons 
daily, per head, is more than ample. All the rest is 
simply waste. 

The irregularity of supply in the metropolis is 
another and serious question. A letter from * ‘The 
people of Jacob-street, Dockhead,” has appeared 
this week in the papers. It states that the supply 
is drawn from the Southwark and Vauxhall Com- 
pany’s mains, and that for several successive days 
the inhabitants have had no water, and all remon- 
strances for the absence of supply have hitherto been 
without avail. Our readers will doubtless remember 
the water famine in Bermondsey, in 1872. An 
excuse for this was that extensive storage reser- 
voirs were in course of construction at Nunhead, 
but it appears that although two years have elapsed 
these reservoirs are still in posse, and not in opera- 
tion. Leeds affords another instance of the same 
kind, and many others might be mentioned. 

Not only does this state of things become serious 
in regard to health, but the danger of extensive 
fires is imminent. It has been stated that the 
present provision of water in Glasgow, Leeds, Hull, 
Bristol, &c., would leave those cities, or parts of 
them, utterly at the mercy of the flames, which 
would involve in the most commercial districts, in 
each, losses of property of enormous value. So far 
as London is concerned, its southern districts have 
become painfully notorious for serious fires, and 
contingent deficiency of water for their extinction, 
and precisely the same circumstances exist in the 
south of Glasgow. 

It is much to be regretted that the Local Govern- 
ment Board has, to use a common phrase, * left 
everything to the last.” A crowd of water Bills has 
been presented, discussed, and passed, during the 
present session; why were these not pressed for- 
ward at an earlier period ? Our geological, meteoro- 
logical, and sanitary experience has not required 
much tuition during the last two years, and surely 
we have had quite sufficient experience from past 
cholera years and extensive conflagrations to put 
us on the alert before the expiration of 1874. 


FEEDING THRASHING MACHINES. 

‘Tue frequent occurrence of accidents to thrash- 
ing-machine attendants from their stepping or 
falling into the feed hopper whilst the machinery 
is in motion—usually during sweeping-up after 
thrashing—has led the Royal Agricultural Society 
to offer a special prize in this connexion. The prize 
will be the Society's gold medal, and it is be given 
for the best guard or appliance to the drum of the 
machine to prevent those accidents. As may be 
supposed, there is a fair number of applicants for the 
honour, there being fifteen drum guards, three 
self-feeders, and one combined guard and feeder 
exhibited at the Society’s show at Bedford. 
There are some makers who do not be- 
lieve in self-feeding, but who are quite capable of 
producing a good feeder if they chose. These hold, 
and with reason, that the intelligence and attention 
of a man will always be required to keep the drum 
of a thrashing machine prey emp, owing to 
the varied requirements of all kinds and conditions 
of corn. Such have confined their attention to the 
production of an efficient drum guard, in which they 
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have achieved varying degrees of success. This 
item of the Bedford Show is by no means unin- 
teresting, and although some good arrangements 
are exhibited, there are few that will not bear im- 
provement, However, the question is young, so far 
as competition is concerned, and now that it has 
been fairly started, we may look for time to develop 
a further degree of perfection. Some of these de- 
vices—the most promising in fact—we —— 
illustrating. For the present it must, therefore, 
suffice that we describe in somewhat general terms 
the various arrangements sent in for competition. 
The results will be published by us next week. 

Messsrs. Clayton and Shuttleworth have three 
thrashing machines fitted with drum guards and one 
with a Wilder's self-feeding apparatus. The drum 
guard No. 1 consists of an adjustable hinged hood 
fitted with a rack arrangement so that it may be set 
to any desired width of opening by the man feeding 
the machine. It has a low side dabrery board on 
the right and a side guard on the left, which can be 
reversed so as to feed on either side of the drum. 
The feeding board at the front of the operator is 
adjustable and can be closed so as to cover the drum 
when sweeping up the loose grain. The No. 2 pro- 
tector is similar in principle to No. 1, with the ex- 
ception that the side delivery board and side guard 
are dispensed with. Both these arrangements are 
easily applied to all the machines already constructed 
by Messrs. Clayton and Shuttleworth at a nominal 
price, whilst in new machines the addition involves 
no extra cost. No. 3 protector may be described as 
an inverted hood arrangement, in which the feeding 
takes place on the opposite side of the drum, The 
hood is curved inwards and the opening is adjust- 
able by means of a slotted bar and thumb screw. 
When the feeding is done the drum is closed in by 
the hood, and the sweepings are fed in directly on 
to the drum, through a couple of elliptical holes 
7 in. by 6 in. formed in the hood and closed during 
feeding by a thin sheet-iron plate. Although the 
drum may be said to be partially exposed during 
the sweeping—which is practically almost the - 
time that accidents occur—the exposure is so small, 
being only that due to the two holes in the hood, 
that it amounts to nothing, for it would give an at- 
tendant some trouble to get one of his feet through 
either of the holes. Messrs. Clayton and Shuttle- 
worth’s self-feeding arrangement (Wilder's patent) 
is simply aset of shakers reversed. There are five 
boxes having racks running along their centres for 
opening the stuff and helping it forward, the boxes 
being armed with four teeth at the feeding ends. 
Working just over these teeth is a rocking shaft 
armed with seven adjustable prongs, which can be 
lengthened or shortened in order to regulate the 
delivery of the corn, slightly retarding it on three 
of the boxes and helping it from the other two. 
‘The sweepings can be put either through the drum 
or delivered at the back of it. There is a lever 
rod for throwing the feeding apparatus into or out 
of gear instantaneously. 

Messrs. Marshall and Sons have one self-feeding 
machine, and three machines fitted with drum 
guards, The self-feeder consists of a set of nine 
curved prongs attached to a feed board, and 
actuated from a crankshaft making 200 revolutions 
per minute, The prongs being raised and thrust 
slightly forward at each revolution of the shaft, 
make each consequently 200 claws—so to speak—in 
the same time. A curved hood covers in the drum and 
prevents the corn flying about. The sweepings are 
delivered at a small opening in the side of the feed 
casing, closed during feeding by a plate. The 
casing is about 3 ft. high, so that objection might be 
taken that the corn has all to be lifted to that level 
for feeding. In working, however, this objection 
is met by simply placing a few sheaves on the 
flooring against the feeder until the level of the 
feeding board is reached, the sheaves themselves 
forming a delivery table. Messrs. Marshall and 
Sons’ drum guard, No. 1, consists of a kind of shoot 
the length of the drum and about 18in. wide at 
the mouth, which is closed by a couple of flaps or 
shutters during sweeping. The machine can be fed 
from either side of the drum, a good delivery table 
being attached to the protecting box during feeding 
and afterwards removed. The whole of this box or 
shoot is hinged to the machine, and is laid flat on 
the flooring when not in use. The sweepings are 
delivered through a small aperture cut in the box 
at the floor level, and kept closed during feeding 
time. The second drum guard of this firm is not 
such a high arrangement as that just described. It 
consists of a hood formed of broad strips of wood 








jointed longitudinally together. The delivery table 
‘ conveniently placed in front of the attendant, the 
feeding table 8 at the level of his knees. The 
latter is double and hinged, so that half of it turns 
over forwards, closing in the drum during the time 
of sweeping. Whilst the machine is being fed one 
end of the hood is open, the other being closed in 
with a removable shutter. When out of work the 
whole of the parts pack up—or rather down—level 
with the floor of the machine. The other drum 
of this firm is their ordinary sheet-iron fixed 

ood, which can be open or closed at either end 
during feeding. The drum is not, of course, so 
well protected as in the previous example, 

In the drum guard = ieaen es, Sims, 
and Head, the attendant feeds with his back to the 
shakers. The guard consists of a series of wooden 
dises covered with leather, and revolving loosel 
upon a spindle running in bearings at each own | 
The discs are 10in. in diameter by 4 in. wide, and 
there are fourteen of them. The central hole of 
each disc is twice the diameter of the shaft which 
passes through it. Beneath the disc roller is an- 
other wood roller having longitudinal strips or ribs 
formed upon it, and which is driven from the 
machine, in its turn driving the disc roller. There 
is a guard at the 7 of the disc roller to keep the 
straw back. Tie drum is perfectly protected, and, 
should any fore substance endeavour to pass 
between the rollers, the feeding power immediately 
ceases. As this apparatus is illustrated on page 27 of 
our present number, we need not here further refer 
to its details. 

Messrs. Ruston, Proctor, and Co,’s self-feeding 
gear consists of three rollers carrying a number of 
curved tines, and working from toothed pinions 
driven off one of the shafts of the machine. The 
corn is fed on to a sloping spring board, and is 
carried by the tines direct into the drum, which is 
practically enclosed during feeding. A back plate 
of wrought iron having notches in its edge to allow 
the tines to pass, prevents any of the corn being 
returned over the spindles, and is adjustable for 
any kind of grain or pulse. There is a lever ar- 
rangement for throwing the feeding apparatus in 
or out of gear. The sweepings are put direct through 
the drum. After work the hopper and boxing is 
removed and the drum closed in, With this self- 
feeder, should any bulky foreign substance get in 
the hopper, the apparatus is instantly thrown out 
of gear. Should a man get his foot in—which 
could scarcely happen in practice—it could receive 
no material hurt. 

Messrs. Humphries’ combined self-feeder and 
drum guard, consists of a set of seven endless 
chains armed with prongs placed 12 in. apart, 
working over a couple of revolving drums and so 
carrying the stuff forward. At end of the travel 
of the chain the corn is delivered up a short incline. 
where it is caught by a revolving drum armed with 
eight rows of spikes, by which it is,fed down on to 
the drum, The chain travels at the rate of 60 ft. 
per minute, and the drum makes 60 revolutions in 
the same time. The drum is well protected, and 
there is a lever rod for throwing the feed apparatus 
in and out of gear, this being effected with great 
ease. 

Messrs. R. Garrett and Sons are amongst those 
who hold the opinion, already referred to, that self- 
feeding apparatus does not meet the requirements in 
thrashing every kind of corn. They therefore 
applied themselves to the perfecting of an efficient 
drum guard only, Their drum guard consists of a 
sightly-curved hood formed of louvre boards, and 
hinged at the back a few inches from the end, and 
above the staging, the ends being 8 ly curved, and 
each finishing with a hook. From each hook a small 
wire rope is led over pulleys to the back of a false 
bottom in the feeding well, which is hinged at the 
front, In a state of rest the hood covers in the 
feeding hopper completely, and the false bottom of 
the feeding box is slightly raised at the back. Upon 
the feeder stepping into the box, his weight presses 
down the floor, and the pull on the back of the hood 
raises it, and thus opens the hopper for feeding. On 
the man leaving the — box the guard closes 
completely over the drum, leaving only a grating, 
through which the loose corn can be swept. The 
width of the opening to the drum is easily adjustable 
by means of check straps attached to the hood and 
the hopper framing. Should a man accidentally fall 
on to the hood his weight at once closes it. 

Mr. J. P. Fison’s drum guard is a wood cylinder 
14in. in diameter, covered with iron, and having 
longitudinal ribs ] in. wide and 2 in, apart, This 





levers, 
raised position in feed hopper duri ’ 
Fe ca, pe pd pay upon the roller causes it 

and to fill up the opening to the drum, and 
to effectually prevent the entrance of any 
forei The cylinder is driven by a 


y the cylinder . 
and the ay of the cylinder being thereby at 
once stop 

Messrs. Woods, Cocksedge, and Warner have a 
drum guard which is fitted to a machine made by 
Messrs, Clayton and Shuttleworth. It consiste of 
a wood barrel 12 in. in diameter, and armed with a 
number of curved tines which carry the corn on to 
the top of the beater, A series of wood bearers are 
so arranged on the underside of the barrel as to clear 
it of corn, and so to to prevent winding. The barrel 
is driven off the shaker crank, as being most conve- 
nient for giving the required speed, which is 45 re- 
volutions per minute. The barrel well covers the 
opening to the drum, and its motion is stopped by the 
pressure of extraneous matter of sufficient bulk. 

Messrs. Barford and Perkins are the exhibitors of 
Mr. F. Savage’s drum guard as fitted to one of that 
maker's thrashing machines. This guard took the 

rize at the Norfolk Agricultural Show last month. 

t consists of a hood of sheet iron hinged at the back, 
and so held by springs as to remain open at such an 
angle as to present a space 16 in. deep from hopper 
to hood for feeding direct to the drum. Should an 
attendant fall on to the hood in the direction of the 
hopper mouth during feeding, the hood is im- 
mediately closed. ter feeding the hood is shut 
down close upon the hopper, or a few inches can be 
left for feeding in the sweepings. 

The drum guard of Mase. Habe and Son isa 
very simple affair, consisting only of a slightly 
curved cover hin at the back and supported 
rigidly during feeding. After work the support is 
removed and the lid—for it is nothing more—is let 
down and covers up the feeding ho . Itis almost 
necessary for the feeder to open the lid and ex 
the drum before he can get his legs into his feeding 
box. In practice he would doubtless do so, as the 
lid covers the box up to within 6in., not quite 
enough for the man to conveniently locate his 
limbs. 

Messrs. Corbett and Peele’s drum guard consists of 
a hinged folding hood, which with its sides folds down 
flat for transport. The feeding hopper is covered 
in by a hinged board when work is not going on. A 
couple of iron rods 2 ft. 6 in. long are attached to 
this board by a joint, and to open the hopper the 
feeder, when in his box, lays hold of these rods, 
which he pulls towards him, and which then fall one 
on either side of him, and rest on a backboard. Thus 

laced, they enclose the feeder in his box, and to 
eave it he must raise them. In doing this the 
shutter board is thrown forward and closes the drum 
space. 

Messrs. Waudby and Robb have a drum guard 
which consists of a half round cover over the feed 
hopper. It is in three segments, each smaller in 
diameter than the other, and each sliding within the 
other. When closed they represent a semi-cylinder 
of the length of the feed hopper and 14 in. radius. 
The guard is easily opened by a handle, the two 
front segments being revolved back into the third, 
and thus forming the required feed space. 

Messrs, Mills and Co. exhibit a very simple feed 
guard, consisting of a light iron framing filled in 
with rod-iron bars. It is hinged at the back, and 
supported at the ends by rod-iron brackets fixed in 

ition during feeding by a button. When the 
eeding is finished the brackets are released and 
folded inwards,\the guard falling forwards and par- 
tially covering the mouth of the hopper. 


Such, then, are the varied methods put forward by 
those who know the necessities of the case with 
which they are dealing, for preventing accidents to 
life and limb from exposed hrashing s. They 
possess — varying de of merit upon which, 
pending the decisions of the judges, it would hardly 
be fair to offer any critical observations. About 
the time that our present number will appear, the 
judges will have given their decisions, and some one 
will have been made happy by being awarded a 
gold medal. 








Tue Beroias Inow TRave.—This trade remains very quiet. 
The works are generally in operation, but heavy orders, cal- 
culated to assure the future, are scarce. 
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repair, and the number of dry docks necessary in 
the ports of the United Kingdom, would present 
serious difficulties to the satisfactory fulfilment of 
the law; but, what is worse, the mischievous con- 
sequence to the future progress of shipbuilding 
would, we believe, be actually calamitous. Ships 
would be built and repaired so as to pass the ex- 
amination of the iceman, and any additional 
outlay beyond what was indispensable to secure a 
certificate would be rejected as useless. 

This, however, is entirely fallacious, because the 
bulk of the shipping is under survey for classifica- 
tion, and could be exempted from further interfe- 
rence, and as a matter of fact the whole history 
of British shipping is opposed to the supposition 
that they would be kept’ down to the minimum 
state of efficiency which would just pass the official 
inspection. Shipowners have never been found 
competing for the lowest classes in the registry 
books, but in order to find favour and gain pre- 
cedence with merchants, brokers, and others in ob- 
taining cargoes, they seck the higher classes, and 
would doubtless continue to do so for commercial 
purposes whatever official surveys the Government 
might institute. And surely for those who do not 
mind how bad their vessels are provided, they are 
allowed to go to sea, a minimum limit of efficiency 
is better than no limit at all. 

The Commissioners say: “The classification of 
ships opens another question, which, although im- 
portant to the mercantile community, has no direct 
reference to the safety of life at sea. ‘The Govern- 
ment is not concerned, as these reyistries are, to 
ascertain whether a ship is fit for the conveyance of 
dry and pe rishabie goods, but me rely whether the 
ship is seaworthy. A Government certificate would 
therefore include a lower grade of ship than would 
be admitted, at least in the higher classes of these 
registries,” 

But to this and other parts of the report we must 
return in a future number, 


WATER SUPPLY. 

We are glad to find that the Local Government 
Board is bestirring itself in reference to a probable 
deficiency of water supply in the provinces. For- 
tunately, so far as the metropolis is concerned, there 
seems little danger, even in seasons of the most ex- 
treme drought, that there would be a scarcity of 
water. The New River and the Lea in the north, the 
Thames and the Charlton springs in the south, 
and south-east, and west, guarantee a sufficient, and 
even a wasteful, supply for the whole metropolitan 
area, although occasionally the quality may be open to 
exception. But in many parts of England, and 
even Scotland, a lamentable deficiency of water has 
occurred during the present year. ‘This may very 

roperly be assigned to the great deficiency of rain- 
Fall that has occurred, but this simply indicates that 
sufficient engineering precautions love not been 
taken to obviate such serious consequences. In our 
three preceding volumes we have given warnings in 
relation to such matters, but apparently such have 
been little heeded. 

In face of the probable results that may arise 
from the want of rain during the last few months, 
the Local Government Board has issued a circular 
to the various provincial sanitary authorities 
throughout its jurisdiction. Attention, in this, is 
first called to the long continuance of dry weather, 
in consequence of which the ordinary water supply 
has become considerably diminished in several parts 
of the country, and hence there is reason to believe 
that, as summer advances, the evils arising from 
this cause will be much more seriously and exten- 
sively felt. ‘The evils pointed out are the danger to 
health which may arise, if, for want of a better 
supply, recourse should be had to the use of polluted 
water. Under these circumstances the Local Go- 
vernment Board urge on the “ sanitary authorities” 
the importance of taking steps to inform themselves 
fully of the nature and extent of the existing water 
supply in the several parts of their district, and the 
sources which may be properly relied on for the 
purpose of supplying any present or prospective 
deficiency. 

It appears that one of the chief duties imposed on 
the sanitary authorities of each district by the 
Legislature, and which it is imperative on them to 
carry out, is that of providing their district with a 
sufficient supply of water, and the Board “ cannot 
too strongly impress upon them the expediency, at 
the present time, of adopting every available pre- 
caution for the storage of wholesome water in those 
localities which are likely to suffer from drought.” 





A careful examination is, therefore, recommended 
in regard to the existing sources of supply to 
methods of prudent economisation, and to attempts 
to get further supply. If any part of a district is 
within the limits Je water company, their attention 
should be directed to such points. The sanitary 
authorities of any district should be aware that if 
there be no such company, they may, of their own 
action, not only construct and maintain water- 
works, but also dig wells, and do any other acts 
necessary for providing a water supply. It is, 
therefore, competent for them, in case of need, to 
provide by means of water-carta, or other like ex- 
pedients, a temporary supply for domestic use, and 
for flushing sewers and drains; and the cost at- 
tendant upon the adoption of this suggestion might 
be wholly or in part reimbursed by a moderate 
charge for the accommodation. ‘The instructions 
of the Board conclude by stating that every care 
should be taken to insure the purity of the water 
supplied under such extraordinary circumstances 
for domestic use. But if the supply be bad, they 
recommend “ filtration, or otherwise, before it is 
delivered for domestic use.” 

The facts of the case fully justify the letter of 
which we have given material abstracts, with, by 
the way, some grammatical corrections, which 
slightly vary the text. It is much to be regretted 
that the Local Government Board have not antici- 
pated the evils that may possibly arise in respect 
to a deficient water supply in the provinces, espe- 
cially as, according to their own statement, they 
have been fully aware, for some years past, that 
they have had the power to enforce a_ better 
water supply throughout England. It is probable, 
however, that the Board has shared the difficulty 
which corporations and local boards have had to 
suffer. In other words, the question to solve is, 
whence is an extra supply of water for domestic, 
let alone manufacturing, use to be obtained ? 

Taking the reports which have come into our 
hands during the last three months, it appears that 
in many provincial towns the present condition of 
the water supply, in reference to quantity alone, is, 
in many cases, distressing. We learn that last 
week, in Rotherham and Masborough, in Yorkshire, 
the inhabitants are only too thankful to get a short 
supply on alternate days. ‘The council of Rotherham 
begged, as a favour, of the Sheffield Water Com- 
pany to allow them asupply, forone hour a day, from 
astand-pipe, but this could not be granted. Many 
other parts of Yorkshire and the Midland Counties 
are in sad straits for want of water. Even Glasgow, 
with its magnificent supply from Loch Katrine, is 
running short, and recourse is about again to be had 
for a supplementary supply from the upper portion 
of the River Clyde. Many other districts might be 
similarly instanced in respect to deficient water 
supply. 

Of course this deficiency is entirely attributable 
to the small amount of rain which has fallen during 
the last few months. At Greenwich the register, 
till very recently, has only shown a fall of barely 
one-half the average of former years. And, taking 
the registration of England generally, the fall since 
the commencement of the year, until the recent 
storms commenced, was as only as 6in. to about 
ll in. in previous years, The necessary result is, of 
course, that every district which derives its supply 
from wells, springs, or natural reservoirs of water, 
has, and must continue to suffer from the inade- 
quate supply derived from rain water, either directly 
received or my from the earth after its ab- 
sorption by the soil, 

Those places that derive their supply from large 
rivers have not, nor are likely to be so incon- 
venienced. On the other hand, however, while the 
quantity of water may be abundant, its quality, 
owing to sewage contamination, presents another 
and serious difficulty. Up to the present time the 
average temperature, and other meteorological con- 
ditions, viewed in a sanitary aspect alone, have 
throughout the year been generally of a favourable 
character. Hence as a rule the death rate has been 
comparatively low. But the most dangerous months, 
August and September, have yet to be experienced. 
If in these a deficient water supply be still felt, the 
consequences may be of a fearful nature, con- 
sequently it is incumbent on all local authorities to 
look this difficulty boldly in the face, and to take 
every possible precaution that can be suggested, or 
~~ oyed. 

n the Government circular, to which we have 


drawn attention, this point is “yA urged, but 


the only practical solution of the difficulty offered 
is that of digging fresh wells, in the absence of a 





— water company’s supply. It is easy to dig 
or water but not so easy to get it. Besides, all 
water that can be derived from such new sources, 
within the limited time of say a couple of months 
from the present date, can at best be no better than 
surface water, filtered through but a few feet of 
soil, much of the latter being not only valueless in 
removing organic matter, but being more likely to 
add it to the water received as rain. Such wells in 
fact have, as a rule, where previously existing, been 
closed by sanitary authorities in almost every part 
of the kingdom, p bene the last few years. 

It is no doubt easy to be wise after the event ; 
but why should the present state of matters exist ’ 
The lowest amount of annual rainfall in England, 
say 20 in., represents an enormous excess above all 
the wants of this most crowded city, of course in- 
cluding its suburbs. ‘The great faults hitherto have 
occurred from two causes—want of proper storage 
of water, and wilful waste. Taking the metropo- 
litan supply at the present time, it appears that it 
amounts to an average of 33 gallons per head for a 
population of about 33 millions. Of course, a por- 
tion of this supply must be employed for manu- 
facturing purposes, but still reckoning that each 
household contains about six persons, it is evident 
that the consumption of 200 gallons per house, per 
day, is simply ridiculous. As Mr, Deacon has 
shown at Liverpool, an allowance of 13 gallons 
daily, per head, is more than ample. All the rest is 
simply waste. 

The irregularity of supply in the metropolis is 
another and serious question. A letter from * The 
people of Jacob-street, Dockhead,” has appeared 
this week in the papers. It states that the supply 
is drawn from the Southwark and Vauxhall Com- 
pany’s mains, and that for several successive days 
the inhabitants have had no water, and all remon- 
strances for the absence of supply have hitherto been 
without avail. Our readers will doubtless remember 
the water famine in Bermondsey, in 1872. An 
excuse for this was that extensive storage reser- 
voirs were in course of construction at Nunhead, 
but it appears that although two years have elapsed 
these reservoirs are still in posse, and not in opera- 
tion. Leeds affords another instance of the same 
kind, and many others might be mentioned. 

Not only does this state of things become serious 
in yegard to health, but the danger of extensive 
fires is imminent. It has been stated that the 
present provision of water in Glasgow, Leeds, Hull, 
Bristol, &c., would leave those cities, or parts of 
them, utterly at the mercy of the flames, which 
would involve in the most commercial districts, in 
each, losses of property of enormous value. So far 
as London is concerned, its southern districts have 
become painfully notorious for serious fires, and 
contingent deficiency of water for their extinction, 
and precisely the same circumstances exist in the 
south of Glasgow. 

It is much to be regretted that the Local Govern- 
ment Board has, to use a common phrase, “left 
everything to the last.” A crowd of water Bills has 
been presented, discussed, and passed, during the 
present session ; why were these not pressed for- 
ward at an earlier period ? Our geological, meteoro- 
logical, and sanitary experience has not required 
much tuition during the last two years, and surely 
we have had quite sufficient experience from past 
cholera years and extensive conflagrations to put 
us on the alert before the expiration of 1874. 


FEEDING THRASHING MACHINES. 

Tue frequent occurrence of accidents to thrash- 
ing-machine attendants from their stepping or 
falling into the feed hopper whilst the machinery 
is in motion—usually during sweeping-up after 
thrashing—has led the Royal Agricultural Society 
to offer a special prize in thisconnexion. The prize 
will be the Society's gold medal, and it is be given 
for the best guard or appliance to the drum of the 
machine to prevent those accidents. As may be 
supposed, there is a fair number of applicants for the 
honour, there being fifteen drum guards, three 
self-feeders, and one combined guard and feeder 
exhibited at the Society's show at Bedford. 
There are some makers who do not be- 
lieve in self-feeding, but who are quite capable of 
producing a good feeder if they chose. These hold, 
and with reason, that the intelligence and attention 
of a man will always be required to a the drum 
of a thrashing machine rpg Ae ape » Owing to 
the varied requirements of all kinds and conditions 
of corn. Such have confined their attention to the 
production of an efficient drum guard, in which they 
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have achieved varying degrees of success. This 
item of the Bedford Show is by no means unin- 
teresting, and although some good arrangements 
are exhibited, there are few that will not bear im- 
provement, However, the — is young, so far 
as competition is concerned, and now that it has 
been fairly started, we may look for time to develop 
a further degree of perfection. Some of these de- 
vices—the most promising in fact—we oe sey 
illustrating. For the present it must, therefore, 
suffice that we describe in somewhat general terms 
the various arrangements sent in for competition, 
The results will be published by us next week. 

Messsrs. Clayton and Shuttleworth have three 
thrashing machines fitted with drum guards and one 
with a Wilder's self-feeding apparatus. The drum 
guard No, 1 consists of an adjustable hinged hood 
fitted with a rack arrangement so that it may be set 
to any desired width of opening by the man feeding 
the machine. It has a low side delivery board on 
the right and a side guard on the left, which can be 
reversed so as to feed on either side of the drum. 
The feeding board at the front of the operator is 
adjustable and can be closed so as to cover the drum 
when sweeping up the loose grain. The No. 2 pro- 
tector is similar in principle to No. 1, with the ex- 
ception that the side delivery board and side guard 
are dispensed with. Both these arrangements are 
easily applied to all the machines already constructed 
by Messrs. Clayton and Shuttleworth at a nominal 
price, whilst in new machines the addition involves 
no extra cost. No, 3 protector may be described as 
an inverted hood arrangement, in which the feeding 
takes place on the opposite side of the drum, The 
hood is curved inwards and the opening is adjust- 
able by means of a slotted bar and thumb screw. 
When the feeding is done the drum is closed in by 
the hood, and the sweepings are fed in directly on 
to the drum, through a couple of elliptical holes 
7 in. by 6 in. formed in the hood and closed during 
feeding by a thin sheet-iron plate. Although the 
drum may be said to be partially exposed during 
the sweeping—which is practically almost the onl 
time that accidents occur—the exposure is so small, 
being only that due to the two holes in the hood, 
that it amounts to nothing, for it would give an at- 
tendant some trouble to get one of his feet through 
either of the holes. Messrs, Clayton and Shuttle- 
worth’s self-feeding arrangement (Wilder’s patent) 
is simply a set of shakers reversed. There are five 
boxes having racks running along their centres for 
opening the stuff and helping it forward, the boxes 
being armed with four teeth at the feeding ends. 
Working just over these teeth is a rocking shaft 
armed with seven adjustable prongs, which can be 
lengthened or shortened in order to regulate the 
delivery of the corn, slightly retarding it on three 
of the boxes and helping it from the other two. 
‘The sweepings can be put either through the drum 
or delivered at the back of it. There is a lever 
rod for throwing the feeding apparatus into or out 
of gear instantaneously. 

Messrs. Marshall and Sons have one self-feeding 
machine, and three machines fitted with drum 
guards, The self-feeder consists of a set of nine 
curved prongs attached to a feed board, and 
actuated from a crankshaft making 200 revolutions 
per minute. The prongs being raised and thrust 
slightly forward at each revolution of the shaft, 


inake each consequently 200 claws—so to speak—in 
the same time. A curved hood covers in the drum and 
prevents the corn flying about. The sweepings are 
delivered at a small opening in the side of the feed 
easing, closed during feeding by a plate. The 
casing is about 3 ft. high, so that objection might be 
taken that the corn has all to be lifted to that level 
for feeding. In working, however, this objection 


is met by simply placing a few sheaves on the 
flooring against the feeder until the level of the 
feeding board is reached, the sheaves themselves 


forming a delivery table. Messrs. Marshall and 
Sons’ drum guard, No. 1, consists of a kind of shoot 
the length of the drum and about 18in. wide at 
the mouth, which is closed by a couple of flaps or 


shutters during sweeping. The machine can be fed 
from either side of the drum, a good delivery table 
being attached to the protecting box during feeding 
and afterwards removed. The whole of this box or 
shoot is hinged to the machine, and is laid flat on 
the flooring when not in use. The sweepings are 
delivered through a small aperture cut in the box 
at the floor level, and kept closed during feeding 
time. The second drum guard of this firm is not 
such a high arrangement as that just described. It 
consists of a hood formed of broad strips of wood 








jointed longitudinally together. The delivery table 
is conveniently placed in front of the attendant, the 
feeding table — at the level of his knees. The 
latter is double and hinged, so that half of it turns 
over forwards, closing in the drum during the time 
of sweeping. Whilst the machine is being fed one 
end of the hood is open, the other being closed in 
with a removable shutter. When out of work the 
whole of the parts up—or rather down—level 
with the floor of the machine. The other drum 
of this firm is their ordinary sheet-iron fixed 
ood, which can be open or closed at either end 
during feeding. The drum is not, of course, so 
well protected as in the previous example. 

In the drum guard f Messrs. Ransomes, Sims, 
and Head, the attendant feeds with his back to the 
shakers. The guard consists of a series of wooden 
dises covered with leather, and revolving loosel 
— a spindle running in bearings at each en 
The discs are 10in. in diameter by 4 in. wide, and 
there are fourteen of them. The central hole of 
each disc is twice the diameter of the shaft which 
passes through it. Beneath the disc roller is an- 
other wood roller having longitudinal strips or ribs 
formed upon it, and which is driven from the 
machine, in its turn driving the disc roller. There 
is a guard at the top of the disc roller to keep the 
straw back. The drum is perfectly protected, and, 
should any foreign substance endeavour to pass 
between the rollers, the feeding power immediately 
ceases. As this apparatus is illustrated on page 27 of 
our present number, we need not here further refer 
to its details. 

Messrs. Ruston, Proctor, and Co,’s self-feeding 
gear consists of three rollers carrying a number of 
curved tines, and working from toothed pinions 
driven off one of the shafts of the machine. The 
corn is fed on to a sloping spring board, and is 
carried by the tines direct into the drum, which is 
practically enclosed during feeding. A back plate 
of wrought iron having notches in its edge to allow 
the tines to pass, prevents any of the corn being 
returned over the spindles, and is adjustable for 
any kind of grain or pulse. There is a lever ar- 
rangement for throwing the feeding apparatus in 
or out of gear. The sweepings are put direct through 
the drum. After work the hopper and boxing is 
removed and the drum closed in, With this self- 
feeder, should any bulky foreign substance get in 
the hopper, the apparatus is instantly thrown out 
of gear. Should a man get his foot in—which 
could scarcely happen in practice—it could receive 
no material hurt. 

Messrs. Humphries’ combined self-feeder and 
drum guard, consists of a set of seven endless 
chains armed with prongs placed 12 in. apart, 
working over a couple of revolving drums and so 
carrying the stuff forward. At end of the travel 
of the chain the corn is delivered up a short incline, 
where it is caught by a revolving drum armed with 
eight rows of spikes, by which it is fed down on to 
the drum, The chain travels at the rate of 60 ft. 
per minute, and the drum makes 60 revolutions in 
the same time. The drum is well protected, and 
there is a lever rod for throwing the feed apparatus 
in and out of gear, this being effected with great 
ease. 

Messrs. R. Garrett and Sons are amongst those 
who hold the opinion, already referred to, that self- 
feeding apparatus does not meet the requirements in 
thrashing every kind of corn. They therefore 
applied themselves to the perfecting of an efficient 
drum guard only. Their drum guard consists of a 
sightly-curved hood formed of louvre boards, and 
hinged at the back a few inches from the end, and 
above the staging, the ends being sharply curved, and 
each finishing with a hook. From each hook a small 
wire rope is led over pulleys to the back of a false 
bottom in the feeding well, which is’ hinged at the 
front, In a state of rest the hood covers in the 
feeding hopper completely, and the false bottom of 
the feeding box is slightly raised at the back. Upon 
the feeder stepping into the box, his weight presses 
down the floor, and the pull on the back of the hood 
raises it, and thus opens the om for feeding. On 
the man leaving the feeding box the guard closes 
completely over the drum, leaving only a grating, 
through which the loose corn can be swept. The 
width of the opening to the drum is easily adjustable 
by means of check straps attached to the hood and 
the hopper framing. Should a man accidentally fall 
on to the hood his weight at once closes it. 

Mr. J. P. Fison’s drum guard is a wood — 
l4in. in diameter, covered with iron, and having 
longitudinal ribs ] in. wide and 2 in, apart, This 





cylinder is carried in the fore ends of a pair of 
weighted levers, by which means it is retained in a 
the feed hopper during feeding. 
5 i ee ee upon the roller causes it 
to and to fill up the opening to the drum, and 
thus to effectually prevent the entrance of any 
large foreign body. The cylinder is driven by « 
poy ae a drum pulley, this strap being thrown 
off y the cylinder descends into the drum space, 
and the rotation of the cylinder being thereby at 
once stopped. 
Messrs. Woods, Cocksedge, and Warner have a 
drum guard which is fitted to a machine made by 
Messrs. Clayton and Shuttleworth. It consists of 
a wood barrel 12 in. in diameter, and armed with a 
number of curved tines which carry the corn on to 
the top of the beater. A series of wood bearers are 
so arranged on the underside of the barrel as to clear 
it of corn, and so to to prevent winding. The barrel 
is driven off the shaker crank, as being most conve- 
nient for giving the required which is 45 re- 
volutions per minute. The barrel well covers the 
opening to the drum, and ita motion is stopped by the 
pressure of extraneous matter of sufficient bulk. 

Messrs. Barford and Perkins are the exhibitors of 
Mr. F. Savage's drum guard as fitted to one of that 
maker's thrashing machines. This guard took the 

rize at the Norfolk Agricultural Show last month. 

t consists of a hood of sheet iron hinged at the back, 
and so held by springs as to remain open at such an 
angle as to present a space 16in. deep from hopper 
to hood for feeding direct to the drum. Should an 
seroma Lo _ to the rao in the direction of the 

opper mou i ing, the hood is im- 
mecately dent. et feeding the hood is shut 
down close upon the hopper, or a few inches can be 
left for feeding in the a. 

The drum guard of Messrs, Holmes and Son is a 
very simple affair, consisting only of a slightly 
eurved cover hin at the back and supported 
rigidly during feeding. After work the support is 
removed and the lid—for it is nothing more—is let 
down and covers up the feeding hopper. It is almost 
necessary for the feeder to open the lid and ex 
the drum before he can get his legs into his feeding 
box. In practice he would doubtless do so, as the 
lid covers the box up to within 6in., not quite 
enough for the man to conveniently locate his 
limbs. 

Messrs. Corbett and Peele’s drum guard consists of 
a hinged folding hood, which with its sides folds down 
flat for transport. The feedin hopper is covered 
in by a hinged board when work is not going on. A 
couple of iron rods 2 ft, 6 in. long are attached to 
this board by a joint, and to open the hopper the 
feeder, when in his box, lays hold of these rods, 
which he pulls towards him, and which then fall one 
on either side of him, and rest on a backboard. Thus 

laced, they enclose the feeder in his box, and to 
eave it he must raise them. In doing this the 
shutter board is thrown forward and closes the drum 
space. 

Messrs. Waudby and Robb have a drum guard 
which consists of a half round cover over the feed 
hopper. It is in three segments, each smaller in 
diameter than the other, and each sliding within the 
other. When closed they represent a semi-cylinder 
of the length of the feed hopper and 14 in. radius. 
The guard is easily opened i a handle, the two 
front segments being revolved back into the third, 
and thus forming the required feed space. 

Messrs, Mills and Co. exhibit a very simple feed 
guard, consisting of a light iron framing filled in 
with rod-iron bars. It is hinged at the back, and 
supported at the ends by rod-iron brackets fixed in 

ition during feeding by a button. When the 
eeding is finished the brackets are released and 
folded inwards,\the guard falling forwards and par- 
tially covering the mouth of the hopper. 


Such, then, are the varied methods put forward by 
those who know the necessities of the case with 
which they are dealing, for preventing accidents to 
life and limb from exposed eatin . They 
possess — varying degrees of merit upon which, 
pending the decisions of the judges, it would hardly 
be fair to offer any critical observations. About 
the time that our present number will appear, the 
judges will have given their decisions, and some one 
will have been made happy by being awarded a 
gold medal. 








Tue Beraias ! row Trave.—This trade remains very quiet. 
The works are ly in operation, but heavy orders, cal- 
culated to assure the future, are scarce. 
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NOTES FROM THE NORTH, 
Graseow, Wednesday. 

Glasgow Pig-Tron Market.—There is now an entire col- 

lapse of the speculative operations whieh drove pig iron 
warrants so far above their real valae, and things are as- 
suming a much more healthy aspect. [he price was nom» 
nally 75s. last Thursday. Certain small lots were sold at 
the low rates, 74s. and 75s.; but as soon as those lots were 
placed, however, the parties who still held the bulk of the 
stock declined to part with it at such a reduction. A good 
many buyers offered, but the orders were more than the makers 
could or would supply under 80s.,and a rapid advance up to 
78s. took place, and was obtainable on Friday morning, the 
market closing steady at 77s. 6d. cash. Owing to the late 
heavy fall in prices, a great number of orders, which bad 
been kept back, have now been placed, and consequently the 
stock in Messrs. Cannal and Co.'s stores has been consider- 
ably reduced, whilst the deliveries into store bave for the pre- 
sent ceased. The total stock on Friday evening was 39,133 
tons, being a decrease of 2543 tons during the week. A 
transaction took place on Monday at 76s. 6d., and 77s. 6d. 
was the nominal price yesterday. The amount of specula- 
tive business being done is exceedingly limited, and the 
general demand continues quiet. There was no change in 
the state of the iron trade market this afternoon, nor was 
there any business done. The quotation was nominally 
77s. 6d. No business was reported in the afternoon, sellers 
quoting 78s., buyers 77s. 6d. Last week's shipments of pig 
iron amounted to 6112 tons as against 11,680 tons in the 
corresponding week of last year, and the total decrease since 
25th December, 1873, is 159,334 tons. 

The Tay Bridge.—The Dundee Advertiser learns that, in 
consequence of the death of Mr. De Bergue, the senior 
partner of the firm of Messrs. De Bergue and Co., who 
originally undertook the construction of the Tay Bridge, its 
execution has been relinquished by that firm, and that it is 
now undertaken, and will be carried on, by Messrs. Hopkins, 
Gilkes, and Co., London and Middlesbrough. 

Proposed Harbour Improvements at Peterhead.—A plan 
and report on the contemplated improvements under the new 
Peterhead Harbour Act, by Sir John Coode, C.E., was sub- 
mitted to a meeting of the Harbour Trustees of that town 
last Saturday. It was set forth in the report that the con- 
templated works would include the deepening of the South 
Harbour to 5 ft. below low-water stream tides, the extending 
of the piers at the entrance, the removal of the Mawcraig 
and Horseback rocks, and the extension of the breakwater at 
the North Harbour, at an estimated total cost of 58,880/ 
The completion of the works would probably be accomplished 
before the commencement of the herring fishing of 1876. 
In the mean time the report and plan are under the conside- 
ration of the Trustees 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

Quarterly Meeting of the North of England Iron and 
Allied Trades.—Yesterday the quarterly meeting of the 
North of England and Allied Trades was held in the Royal 
Exchange, Middlesbrough. There was a large attendance, 
including gentlemen from London, Liverpool, Manchester, 
Leeds, Hull, Newcastle, and Glasgow. ‘The usual facilities 
were afforded to members of the trade for exhibiting models, 
&e. Mr. Thomas Whitwell, of South Stockton, again exhi- 
bited a model and drawings of his patent hot blast furnace, 
and one of his patent economical ventilating firegrates, for 
which it is claimed that all waste is saved by its use. Mr. 
T. R. Taylor showed drawings of the Howard safety boiler; 
and Mr. James Jennings, of Middlesbrough, exhibited several 
specimens of iron ores. There was rather more inquiry, but 
comparatively little business was transacted. No. 3 Cleve- 
land pig was again quoted 62s. per ton. Some makers refuse 
to do business at this figure, but merchants are quite ready 
to deliver at the price. It is thought that many orders are 
being kept back until the lowest prices have been touched. 
In the finished iron trade there is a much better inquiry; 
but, as we pointed out last week, orders will not come to 
hand to any extent until there is less difference between the 
prices of rails in Wales and the North of England. As an 
indication of improvement, we may state that the Stockton 
Rail Mill Company, who have had their works at Stockton 
closed some time, are reopening this week. The Skerne Iron 
Company ( Limited), Darlington, are extending their works 
by the addition of a plate mill. For plates of all kinds there 
is a good demand. Orders for ship plates at 10/. 15s. per 
ton are plentiful. “Puddled bars are selling at 6/. per ton. 

The Cleveland Ironstone Miners.—Nearly all the mines in 
Cleveland are again in full working order. The secretary 
of the Miners’ Association, Mr. Grieves, who advised the men 
to accept the proposed reduction of wages when the notices 
were first served, has resigned his appointment. 
day, at a meeting of the Council of the Association, he was 
requested to withdraw his resignation, | 
that he had decided to leave the 
would do all in his power to assist his successor 
tensions are being made at the mines throughout Cleveland. 






He stated that he 
(rreat ex- 


istrict. 


les. — At some of the pite in the 
The production is in 


The Coal and Coke Tra 
North coal is being put into stock. 
excess of the consumption, and consequently prices are still 
falung 

Engineering and Shipbuilding.—Engineers and ship- 
builders on the northern rivers are busy. They have a good 
deal of work on hand and inquiries are numerous. 

The River Tees.—The Tees Conservancy Commissioners, 
who are engaged in some gigantic river improvements, have 
obtained a further sum of 75,000/. from the Public Work 
Loan Commissioners at 34 per cent. to carry on their works 
They have decided to engage Captain Calver to make a 
survey of the river 


On Mon- | 


t he explained | 
| fifty additional locomotives. 





NOTES FROM THE SOUTH-WEST. 

Bath and Evercreech Railway.—The opening of the Bath 
and Evercreech extension to Bournemouth has been post- 
poned, Colonel Rich, one of the Government Inspectors of 
Railways, having refused to “pass” the line until certain 
alterations have been effected. These, however, will not 
occupy many days. The line running from Bath to Ever- 
ereech is nearly 26 miles in length, commencing at Bath by 
a junetion with the Midland branch, and terminating at 
Evercreech by a junction with the Somerset and Dorset Rail- 
way- There are nine stations, which serve to accommodate 
@ numerous though scattered population. The line will be 
worked on the block system absolutely, and the ruling 
gradient is 1 in 50, the summit point, crossing the Mendips, 
attaining 300 feet above the commencement; thence it 
descends continuously to Evercreech. 

The Tin-Plate Trade—Some fresh obstacles have pre- 
sented themselves against the final settlement of the dispute 
in the South Wales tin-plate trade. The men employed at 
the Marshfield Works, Lianelly, held a meeting on Monday, 
and decided not to accept any course other than an advance 
of wages, or a determination of the question by arbitration. 
In compliance with a resolution passed on Saturday evening, 
the men engaged at the Melyn Tin Works resumed opera- 
tions on Monday morning. 

Sewage at Carmarthen.—An inquiry has been held by 
Major lulloch, R.E., an inspector of the Local Government 
Board, with respect to a scheme for completing the sewage 
of Carmarthen, which has been prepared by Mr. R. J. 
George, C.E. The corporation propose incurring an expen- 
liture of 50001. on new sewers, with adequate flushing and 
ventilating arrangements, both for the new works, and also 
in the existing town sewers. The question was fully dis- 
cussed, and it was understood that the inspector would re- 
port favourably as to the obtaining of the required loan from 
the Loan Commissioners. 

Cornwall Railway.—It has been resolved to connect the 
Cornwall Railway at a point at the head af Pyder-street, 
Truro, with the Cornwall Minerals Railway near Zelah, by 
means of a line which will be commenced at once. This 
small connecting link will be laid near Daubuz’s Moors, 
thence to St. Allen, and on to Zelah. New-quay and St. 
Columb will, therefore, be brought within easy access from 
Truro. 

Hartland Lighthouse.—The new lighthouse at Hartland 
Point has been brought into operation. It is built near the 
extremity of the projection into the Bristol Channel, and has 
an elevation of 120 teet above high-water mark. It will ex- 
hibit a revolving light, showing, at intervals of thirty seconds, 
white and red flashes in the order of two white and one red. 
In foggy weather, which often prevails on this coast, blasts 
of five seconds’ duration will be given by a fog horn every 
two minutes. 


FOREIGN AND COLONIAL NOTES. 

Bombay, Baroda , and Central India Railicay —Some 
strengthening works have been carried out at several of the 
bridges on the open line; a new passenger station at Chareb- 
gate-street, Bombay, has been erected, and sheds for the pro- 
tection of fuel have been put up at Parel and five other engine 
stations. The Colaba goods station has not been completed, 
as the company have not yet been put in possession of the 
whole of the gun carriage premises, which are to be handed 
over by the Government. The Dakore branch, 164 miles in 
length, was opened for traffic in April. 

Quebec Harbour Commission .—The Canadian Govern- 
ment has agreed to guarantee the bonds ofthe Qluebee Harbour 
Commission to the extent of 400,000 dols. to enable the com- 
missioners to construct a dry dock. 

British Columbia —Mr. J. Richardson, of the Canadian 
Geological Survey, arrived at Victoria, on the North Pacific, 
April 30, sixteen days from Montreal. The Chief Com- 
missioner of Lands and Public Works has called for tenders 
for the construction of roads in the Nicola Valley district ; 
also for the construction of a bridge to span the Nicola river 
near its junction with the Thompson. 

San Francisco and China Steam Line.—The Union and 
Central Pacific Railroad Companies are said to have under 
consideration a proposition from one of the strongest steam- 
ship lines between Liverpool and New York for the establish- 
ment of a line of steamers from San Francisco to Japan and 
China, under a ten years’ contract, for the exclusive inter- 
change of business. 

The Mississippi.—Chief engineer Thompson writes to 
Governor Kellogg, that 3,000,000 cubic yards of levée are re- 
quired to be built to save the State of Louisiana from over- 
flow next year, and that the state cannot pay for the con- 
struction of more than one-third. Mr. Thompson suggests 
that an appeal should be made for national aid. 

Locomotives for the Grand Trunk.—The directors of the 
Grand Trunk Railway of Canada have invited tenders for 
Some American mechanical 
firms hope to secure, at any rate, a portion of this order. 

Victorian Lead Manufa turing Company.—The directors 
of this company are enabied to recommend a dividend at the 
rate of 16 per cent. per annum on the smal! paid-up capital 
if the concern. Still better results are hoped for when addi- 
tional capital has been raised and expended. 

Nelson, New Zealand.—Nelson is prettily situated on the 
shores of a small harbour at the bottom of Blind Bay. 
Steamers ply periodically to Sydney and Melbourne. Nelson 
is 1180 miles from the former, and 1410 miles from the latter 
city. 

Rails for Germany.—Charles Camme!l! and Co. (Limited) 
of Sheffield, recently sent in a tender for rails required for 
the Berlin and Anhalt Railway. The tender of Cammell and 
Company was much lower than the tenders submitted by 


the Herde, Bochum, and Osnabruck Works; but these latter, 
being all German concerns, received the contracts, ipso facte. 
Such a policy as this is not calculated to encourage English 
companies to compete in future for German rail contracts. 


Northern Colonisation Railway.—Mr. Legge, chief en- 
gineer of the Northern Colonisation (Canada) Railway, has 
made a tour of inspection of this line trom Hochelaga to tbe 
Back River. The contract for the construction of the road 
was signed in July, 1873, and the contractors have since 
given abundant proofs of energy and activity. The heaviest 
cutting on the line is immediately to the rear of Hochelaga 
village. 

Fire Engines in Paris.—The Paris Omnibus Company 
and the municipality of Paris have come to an understanding 
in regard to the rapid conveyance of fire engines. Fora 
sum of 2401. per annum the company engages to furnish, at 
any hour of the day or night, conductors and horses, ready to 
start at the first alarm for the scene of any conflagratwn. 


Profits on the Union Pacifie-—The net profits realised on 
the Union Pacific Kailroad in the first four months of this 
year, amounted to 1,195,324 dols., a total presenting an 
augmentation of 36,617 dols. as compared with the corres- 
ponding period of 1873. In April this year special rail 
renewals were made to the extent of 48,000 dols. 

The French Coal Trade.—Stocks of coal are stated to be 
comparatively small in the by no means unimportant basin 
of the Pas-de-Calais. This seantiness of stocks is due—first, 
to a fair demand which has prevailed in the district for 
coal; and secondly, to the restriction which has taken place 
in the production. 

Co-operation in the United States.—A co-operative iron 
company is about to be organised at Pottsville, Pennsy!- 
vanja. The company proposes either to build works along 
the Berks County Railroad, or to lease the mil! property of 
| the Hamburg Iron Company. 
| Central Pacific Railroad.—The earnings of the Central 
| Pacific Railroad in May, 1874, were 1,136,000 dols, against 
| 1,378,676 dols. in May, 1873, and 1,380,922 dols. in May, 
|1872. In the first four months of this year the revenue of 
the road was 5,027,026 dols., against 5,024,205 dols. in the 
| corresponding period of 1873, and 4,370,345 dols. in the cor- 
> 


responding period of 1872. 





Tramways in France.—The first section of a group of tram. 
| ways proposed to be carried out at Lille has been opened for 
| traffic ; the section is about 24 miles in length. A decree of 
| the President of the Republic declares the establishment of a 
| system of ae {to be worked by horses) at Versailles to 
| be a work of public utilty. 


Loypon AssocraTIon oF Foremen EnaGtygers snp 
DraventsMEeN.—The forty-third half-yearly meeting ot 
members took place on Saturday, the 4th inst., at the City 
Terminus Hotel. It was presided over by Mr. Joseph 
| Newton, C.E., and was numerously attended. Mr. Thomas 
| Black, of Liverpool, and Mr. Henry Fielder, of Messrs. 
Maudslay, Sons, and Field, were elected associates in the 
first instance. Afterwards the auditors, Mr. W. D. Vertue 
and Mr. J. Leith, produced the balance-sheet, and their re- 
port thereupon, for the past half-year. From the first- 
named document it appeared that che general funds of the 
association amounted to 493/. 10s. 2d., the superannuation 
stock to 15941. 17s. 1d., and the widows’ and orphans’ fund 
to 25/., thus forming a grand total of moneys invested for all 
purposes of the institution equal to 21131. 7s. 3d., or 200/. 
over the sum invested in July, 1873. The number of mem- 
bers now on the register roll of the association is 302, or an 
increase of 50 in the twelve months past. This rate of ang- 
mentation is still maintained. Both auditors having testitied 
to the accuracy of the accounts the balance-sheet and report 
| were unanimously accepted by the meeting. The chairman 
| next adverted to the question of obtaining more suitable 
| apartments for the library, and recommended that an office 
jim the City be secured for its accommodation and for the 
| transaction generally of the business of the association. The 
proposition was referred to the managing committee, with 
instructions to realise it without delay. The chairman 
| further stated that Messrs. Stewart and Son, of the Black- 
wall Iron Works, had invited the members to a visit of in- 
|spection at their establishment on Saturday the 15th inet. 
(3.30 p.m.). With thanks to Messrs. Stewart the invitation 
| was unanimously accepted. It was also determined that the 
{summer festival of the association—to which ladies would 
| be admissible—should be held at the Alexandra Palace on 
' Saturday, August 15. The election (of Messrs. Sissons, Hal- 
| ket, and Jordan, as a junior committee, and of Mr. Coates, as 
junior auditor, followed, and the chairman invited Mr. 
Thomas Black of Liverpool to read his promised paper on 
“ Equilibrium Cabins for Passenger Ships, and Equilibrium 
Turrets for Ironclads.” The patented plans of Mr. Black 
for preserving cabins and turrets in horizontal positions 
were accordingly described by that gentleman, his explana- 
tions being illustrated by diagrams and lithographs. The 
main feature of the invention consisted in the poising of 
| either cabin or turret on “ universal” bearings, or on rollers, 
and preserving its horizontality by heavy weights suspended 
in wells. Much discussion ensued, and Messrs. Low, Halket, 
| Coates, Briggs, and others raised certain practical and 
technical objections to the scheme. Mr. black, however, 
| replied, and the chairman in putting the usual vote of 
| thanks, said he trusted that the reader of the paper would 
| not be discouraged by the very free criticism to which his 
| plans had been subjected. “Certainly,” said Mr. Newton, 
“if candid, honest, and plainly expressed opinions upoa 
|inventions are required by inventors, the meetings of the 
| Foremen Engineers furnish the desiderata.” So thought 
Mr. Black on Saturday, no doubt, but, it is only just to say, 
that he came well out of the ordeal. At avery late hour the 
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RANSOMES’ PORTABLE ENGINE. 

Amonosrt the very few mechanical novelties exhibited at 
the present International Exhibition at South Kensington, 
we have specially to notice the 12 horse power double- 
cylinder portable engine, manufactured by Messrs. Ran 
somes, Sims, and Head, and employed to drive the wood 
working machinery of Messrs. Allen Ransome and Co., 
of Chelsea. This engine contains many novelties. The 
boiler, which contains atotal heating surface of 503 square 
feet, with 57 tubes, 2}in. in diameter, is constructed to 
burn shavings and sawdust, as well as wood or coal, and 
is also fitted with Head and Schemioth’s patent apparatus 
for burning straw, reeds, cotton stalks, and other vegetable 
substances, and which was fully described in our number of 
the 23rd of May, 1873. 

This invention has amply fulfilled our prognostications of 
its success. It is coming largely into use in South Russia 
and the banks of the Danube, enabling the farmer to 
thrash his grain at a mere nominal cost, and the experi 
ments lately carried out by Mr. Kansome in Egypt, with 
the apparatus adapted for burning cotton stalks and megas, 
or sugar-cane refuse, have solved the 
Egyptians have long desired to prove 
to manufacture a steam engine which could be worked by 
indigenous fuel. 
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The cylinders of this engine are two in number, and are 
8&4 in. in diameter, 12 in. stroke, and are steam jacketted as 
well as the covers. The feed pump is double, the cold 
water pump forcing the water from the tank into the heat- 
ing reservoir in the smokebox, whence it flows into a second 
pump, and is forced, at boiling temperature, into the 
boiler, thereby effecting a material saving in fuel. The 
main slide is of the ordinary gridiron type, and attached to 
a fixed eccentric on the crankshaft. The second or cut-off 
slide is regulated by the governor, by an arrangement in 
vented by Mr. T. C. Brown, of the Orwell Works, and 
illustrated by us on page 26 of the present number. The 
following is a description of the invention 

The apparatus consists of two small eccentrics A and B 


fixed on the crankshaft C, and furnished with straps D 
and rods E, fitted in the usual manner. The extreme ends 
of each pair of rods are connecte: ether by a solid link 
F, to the middle part of whi between the ends of the 
eccentric rods—is attached the rod G of the cut-off valve, 
and through this hollow block the solid links are capable 
of sliding vertically. The weigh “ft H. the arms L. and 
supporting rods J, form the connexion between the links 
and the governor K, which is on t ‘orter pr ple. The 
action of the whole is as follow 

The eccentrics A, the rods of w! » attached to the 
lower ends of the links, are { ‘ : un angle in rela- 
tion to the crank so as to effect early cut-off, whilst the 
eccentrics B, attached to the t f the links, are set so as 
to allow a late suppression of the stea: When the load on 
the engine is diminished or increased, the governor instantly 


begins, and continues, to revolve above or below its normal 
speed, until, by the rise or falling of its arms and balls, it 
shifts the links, and brings the adjustable valves more or 
less under the influence of the early or late cut-off eccentrics, 
thus regulating the supply of steam to the altered load, 
until the engine again makes its proper number of revolu- 
tions per minute. 





These governors have been found to answer admirably in 





VERTICAL 


BOTLER. 


CONSTRUCTED BY MESSRS, ROBEY AND CO., ENGINEERS, LINCOLN. 
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practice, and regulate the engine to the greatest nicety, 
and, being peculiarly sensitive, are admirably adapted for 
engines used for driving vertical and circular saws, mills, 
&c., and other machinery where the work is suddenly 
thrown on or off the engine. The accompanying diagrams, 
taken from an engine of this description, will show the 
wide range of cut-off afforded to control the engine under 
great variations of load. 


ROBEY’S VERTICAL BOILER. 

We annex engravings of a new form of vertical boiler 
which is now being exhibited at the show of the Royal 
Agricultural Society at Bedford by Messrs. Robey and 
Co. (Limited), of Lincoln. The leading features of the 
boiler will be at once seen from our engravings, As shown, 
the lower part of the firebox is made tapered, while above 
this tapered portion is an enlargement, produced by flang- 
ing the lower firebox plate outwards. Frem the shoulder thus 
formed water tubes—slightly inclined inwards—extend 
upwards to the firebox crown, this crown being made 
slightly concave, and being protected from the deposition 
of dirt by a concave tray Gxed above it, this tray also pro- 
bably serving a good purpose by deflecting laterally the 
currents of water rising through the water tubes just men- 
tioned. 

Outside the ring of water tubes there is fixed a ring of 
flue tubes, extending from the firebox crown to the top of 
the boiler, and from the position of these tubes it follows 
that the products of combustion, on their way to them, 
must pass between the water tubes, thus causing the heat- 
ing surface exposed by the latter to be very effective. The 
water, after rising through the water tubes and parting 
with its steam, returns down the sides of the firebox, and 
the sudden change of direction which it undergoes, when 





Fig 2 
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turning to again rise upwards through the ring of water 
tubes, greatly facilitates the deposition of any matters in 
suspension, these matters accumulating in the large space 
left around the base of the firebox, from which space they can 
be removed through the mudholes when convenient. We 
are informed that careful experiments with this boiler have 
shown it to be capable of evaporating, at atmospheric pres 
sure, 104 Ib. of water per pound of coal, and there appears 
to be every reason for expecting it to give a good evapora 
tive performance. 


THE INSTITUTION OF CIVIL ENGINEERS. 

Tue Council of this Society have just awarded the 
premiums and prizes, arising out of various trust funds, for 
papers read and discussed during the recent session. The 
several awards are as follows: 

1. A Telford medal, and a Telford premium, to Bindon 
Blood Stoney, M.A., M. Inst. C.E., for his paper “On the 
Construction of Harbour and Marine Works with Artificial 
Blocks of Large Size.” 

2. A Telford medal, and a Telford premium, to Richard 
Christopher Rapier, Assoc. Inst. C.E., for his paper “ On the 
Fixed Signals of Railways.” 

8. A Telford medal, and a Telford premium, to Joseph 
Prestwich, F.R.S., Assoc. Inst. C.E.. for his paper “On the 
Geological Conditions affecting the Construction of a Tunnel 
between England and France.” 

4. A Watt medal, and a Telford premium, to Alexander 
Carnegie Kirk, Assoc. Inst. C.E., for his paper “On the 
Mechanical Production of Cold.” 

5. A Watt medal, and a.Telford premium, to George 
Wightwick Rendel, M. Inst. C.E., for his paper on “ Gun 
Carriages and Mechanical Appliances for working Heavy 
Ordnance.” 

6. The Manby premium, to Levison Francis Vernon-Har- 
court, M.A., M. Inst. C.E., for his “ Account of the Con- 
struction and Maintenance of the Harbour at Braye Bay, 
Alderney.” 

7. A Telford premium to Major James Browne, R.E., 
Assoc. Inst. C.E., for his paper “‘On the Tracing and Con- 
struction of Roads in Mountainous Tropical Districts.” 

8. A Telford premium to William Douglass, M. Inst. 
C.E., for his paper on “The Great Basses Lighthouse, 
Ceylon.” 

9. A Telford premium to Joseph McCarthy Meadows, for 
his paper on “ Peat Fuel Machinery.” 

The following prizes have likewise been awarded to stu- 
dents of tne Institution : 

1. A Miller prize to James Charles Inglis, Stud. Inst. C.E., 
for his paper on “ Theory and Practice in the Construction of 
Tanks.” 

2. A Miller prize to Matthew Curry, jun., Stud. Inst. C.E., 
for his paper on “ The Lisbon Steam Tramway.” 

3. A Miller prize to Walter Young Armstrong, Stud. Inst. 
C.E., for his paper “ On the Construction of, and the Means 
— to place in Position, the Cylinders of a Bridge 
over the Wye, at Newport.” 

4. A Miller prize to Charles Graham Smith, Stud. Inst. 
C.E., for his paper on “ Practical Ironwork.” 

5. A Miller prize to Alfred Fyson, Stud. Inst. C.E., for 
his paper on “ Details in the Construction of Docks.” 

6. A Miller prize to George Edward Page, Stud. Inst 
C.E., for his paper on “ Coal Gas and its Manufacture.” 





Bripeine Tue Poromac.—A Senate Bill appropriating 
145,000 dole. for the construction of a bridge across the 
Potomac near the Washington Navy Yard has passed the 
United States House of Representatives. 





TELEGRAMS IN THE Untrep StTaTEs.—In 1866, the Western 
Union Telegraph Company had 2200 offices, and in 1878 it 
owned 5740, showing an increase of 3540, or about 160 per 
cent. In 1568, the Western Union Company sent 5,733,394 
messages, and in 1873 it despatched 15,362,832 messages, 
showing an increase of 7,629,438 messages, or 133 per cent 
In 1868 the average toll upon the Western Union lines was 
1 dol. 10 cents per message; and this year it has ben 
55 cents per message, or just one-half. 
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CORN-DRYING APPARATUS. 


CONSTRUCTED BY 


MESSRS. DAVEY, PAXMAN, AND CO, ENGINEERS, COLCHESTER. 




































































We illustrate, above, a well-known apparatus for drying 
‘ constructed by Messrs. Davey, Paxman, and Co., of 
( hester. It consists of a long cylinder, containing 
eral internal ones, as shown in the section. 


The cylinder marked B extends from end to end, and is | 


formed with tapering end pieces, which terminate in trun- 
nions, one of which carries a spur wheel, and is caused to 
revolve by the pinion shown in Fig. 5. Steam is admitted 
into this cylinder by the pipe G, passing out through N. 
Outside the cylinder B are a number of perforated beaters 
D), arranged spirally, and having brushes which revolve in 
contact with the inner side of a larger cylinder. ‘This latter 
forms an annular chamber, round which steam is admitted. 
Finally comes the outer cylinder K, to which air is admitted | 
by a suitable opening. In the annular space formed between | 
the cylinder B and S a blast is admitted from the fan I, | 


which meets the corn as it advances through the machine. | i 


The corn is fed into the hopper a, which is furnished at | 
the bottom with a feeding roller, and it falls thence into the | 
chamber which is in open communication with the perforated | 
beater bars. In traversing the length of the machine the . 
corn is exposed to the drying action of the steam contained | 
in the cylinder B, and the annular space, and at the same | 
time is subjected to the action of the blast from the fan, | 
while it is violently agitated in its passage by means | 
of the brushes and the holes in the beater bars. These ma- 

chines are altogether a speciality of Messrs. Davey, Pax- 

man, and Co., and the very large trade in them which they 
carry on, speaks for the efficiency of the arrangement. 





| from Boston, while the others will continue on to New York. 
| The steamers Algeria, China, Parthia, Batavia, and Siberia are 


























Cawapian TaLeGrapuy.—The Montreal Telegraph Com- 


Rarts ror Arsace anp Lorgatne.—An adjudication for . - 
4385 tons of Bessemer steel rails and 7127 tons of iron rails | pany is engaged in the erection of telegraph poles for a pro- 
| with fish-plates took place at Strasburg on the 6th inst.,on | jected line to Murray Bay. The line is expected to be 


account of the direction of lines in Alsace and Lorraine. completed in the course of next month. 

Tue Cusarp Lixe.—The Cunard Steamship Company has | Tae Frexcu Inox Trave.—A slight revival is reported in 
made some final arrangements in regard to a line of steamers | French iron trade, and prices have ruled firm. Orders 
between Boston and Liverpool. The company intends de- | have succeeded each other with more regularity, and pur- 
ame a weekly line of steamers between Liv and | chasers have accepted current quotations without hesitation. 


i 
ton, of which each alternate one will return to Liv. 1 | ee 
Americas Brarpers.—In October the Baltimore Brid 
Company received a contract from the Philadelphia, Wil- 





assigned for this service. The impossibility of obtaining re- and Baltimore Railroad y to one of 

| munerative return cargoes in Boston necessitates the new | the spans of a great over the uehanna 
arran t, but the existing adverse circumstances are ex- | River at Havre de Grace with an iron structure. ase 
postell to poove only tompenary. which is the first on the Perryville side of the river, is 256 ft. 
as ; in and it was completed a few days since. iron- 

Tae Mussacerres Manitiues.—The ue, which is | work was manufactured in Delaware, 150 tons 


times, is 
The com- 


ine, is to be coxatemporaneous with the close of the year. The 
Tanais hes been fisted with the high-pressure engines and 


be hems. Ganehel to Heng-Ketg wi 0 Se St, of The executed the iron span 
loyment branch line to Japan. The Indus is to be | in completed tle ceastn foot leon Weldges on 
ith i engine of | the ore ann Le or anes > 

Province. | draw over the Erie River. The same company is also y 
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GASHOLDER TANKS IN CONCRETE.* 
By Mz. J. Dovetas, of Portsea 
PorTLaND cement conercte having for years past been ex- 
tensively used by engineers in the construction of docks, break- 
waters, and in the massive foundations and backings of similar 
works, its value as a struct mater aving now been 








fully demonstrated and the best methods of its preparation 
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| I think, be found desirable, because the additioual cost is well 


and use dictated by an gent experiet it will not be 
expected that I should bi this paper to add anything 
new to the information w y have on the subject. Its re- 
cent application to tl nstruction of gasholder tanks having 
been suc ful ithat success aving been accompanied by 
a consider economy, I propose to lay before you the results | 
aire y n thi lirection, with son notes on the | 
met $ emmy and the dangers to be guarded against. 
As was to be expected, there have not been wanting failures 
among t “ endeavoured to work out an idea with ir 
sufficient k wledge and experier it these fa res ar 
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leement 1 nt 1 cement 
Pure i and and 
lL sand. 2 sand. 4 sand 
7 days eco 630 500 375 7 
112 dass eee 1066 8O9 580 22 
Increase per cent. 6 60 200 
The inference he draws from figures is that seeing 





pure cement at seven days is ten times the strength of mortar 
containing one cement and four sand, and at 112 days is only 
five times the strength, there is good reason to believe the 
process continues till there is a very close approximation. In 
corroboratian of this Mr. Colson, of the Portsmouth Dock- 
yard Extension Works, who has tested within the last few 
years about 80,000 tons of cement, has furnished me with the 
following figures respecting the relative strength of pure 
cement and one cement to two sand : 


1 ceme 
Pure Increase — Increase 


cement. percent. 5... percent. 
Ib. Ib. 

1200 246 

1400 166 404 64.2 
1600 83.3 1174 877.2 

* Read before the British Association of Gas Managers. 
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These are extraordinary results no doubt, but they are the 
average of many tests, and most of us will be able to appreciate 
them when we remember with what difliculty a piece of 
brick and cement mortar in the above proportions can bi 
broken ; frequently the brick gives way before the cement 
I have at this moment a slab of conerete 10 ft. by 

12 in. deep, in all 85 square feet, bearing 6 ewt 


yt without any apprec able strain. 








joint 
8 ft. Gin. and 


no the 


to the square f 
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York landing eee eee 6 
Portls ment eco son 120 
Experiment re made by Mr. E. P. Smith, the know! 
ngineer, for Mr. Hawkshaw, prior t termining the founda- 
f the Spithead forts ; y that, wheth rr tar 


ng weight or to tensile strain, Portlar 
is stronger than any ordina 
red that whatever brick dimensions 


sidered necessary, c 
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my ais sai t tails of allt tanks iby the 
h Metroy t Gas Company, varyit r k tanks 
1s m 2 lls. ¢ to 2 126.1 er 1 
f tank capacity, whereas rete k nstructed 
2 nly 181.12 r brick 
Portsea, one of our tanks 158 f ter, in brick t 2H 
per cubic feet tank capacity, whereas the tank, 165 ft. in 
ameter, we have st completed in ret t only 1s 
e must be care n considering t k 
mpar ns “ a the ks ps I y 
and t by ther, because t r ms s r 
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are ger y for concrete tanks, wh walls are either of the 
same t kness or somewhat thicker than those of the brick 
tanks; and that, therefore, they nvey 1 lea of the 
economy to be effected through the consid tion the rela- 
tive strength of the material 
l a ition to efficiency and greater ¢ noms n- 
crete tanks pr her advantages to eng rs. Except 
r two ca bably a mar ustomed t 
I g 0 yt rers. If 
the material be 1 quality, an i the men once put upon 
4 good meth f ing, little more is wanted than a st t 
supervision. And besides, the work may proceed with great 
rapidity. By adding sufficient men and means, it is quite 
practicable in good weather to build 12 in. in height per day 
thou rule, I prefer about 5 ft. per week if time is 1 
rreat of 
The r is employed in the construction of nerete 
tanks relate first to the shaping of the walls, and, secondly, 





cavation is carried 


1 lor arge 





to the preparation of the concrete. 1 
on in the usual manner either by a timbered tren 
tanks, or by total excavation, and sloped sides for smaller 
tanks. In the Portsea tank, where the ground was treacherous, 
the trench was close boarded, and close boarding, asa rule, will, 











compensated by the additional security. There were no 
footings to the piers, but the footings of the walls were 6) ft. 


wide at bottom, and were placed on 24 ir | 





es Stamshaw clay 
puddle, which was also carried up the back of the walls and 
over the bottom of the tank. In future I weuld dispense 
with this puddle, as will be hereafter explained. The concrete 
was placed gently into the trench, levelled and shaped by the 
shovels of the labourers, and lightly rammed. Throwing the 
conerete from a height should be avoided, because the ele- 
ments of the concrete having different specifie gravities fall 
in a heap together, and the cement is thus separated from 
the other materials. 
methods of raising the walls. 
was to raise a skeleton brick frame by means of a face wall of 
9 in. brick, and a back wall of 9 in. thick, the space between 
them being filled by concrete ; and courses of brickwork were 
carried at intervals across the concrete, so as to bond together 
the back and front walls. The tank wall was, in fact, cellu- 
lar, the cells being filled by concrete. The system of bondin, 

with brick at intervals has been continued by the Chartered 
Company, though, as the concrete by itself is stron 
the brick and cement courses, I do not see much advantage 
accrues, and it is, I should think, more expensive. After 
the first tank at Bow the back wall was omitted. Another 
peculianty in the Chartered Company’s concrete tanks is the 


The footings being laid, there are several | 
‘hat adopted at first at Bow | 


than | 


use of hoop-iron bands. Each stratum of hoop-iron consists 
of eleven hoops laid concentrically and secured to each other 
by cross pieces to which they are rivetted. Ti iron strata 
occur every 5 ft.in height. It seems to me that this iron can 
hardly be a source of strength, as before it can come into 
play as a restraining force the concrete must have yielded to 
a small extent, and to however smallan extent concrete is 
roken, its bond is almost destroyed—destroyed, at least, so 
far as to throw more strain on the hoop-iron than it possibly 
ean bear. Another objection seems to be that, as concrete is 
porous, unless the iron is bedded carefully in neat cement, 
th air and moisture will reach and rust it, and as the ex- 
pansive force of rusting iron is enormous, tl i 
lest the massive wall of the tank be rent by 
taken to strengthen it. : 
lining 9 in. thick, to shape the 
also made provision for be nd 
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auld h a tendency to separate—a fear, I think, 
t groundle as In the tank at Portsea the lining is not 
bor linany way. In the Portsea ¢ ny’s ta he 
ncrete walls were erected separately from t rick ng, 
the latter being added solely for the sake of appearance. 
There are several sets of apparatus made for concrete walling, 
such as Tall’s patent, Drake's patent, & but I use 
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puddle unnecessary, and frequently, especially in bottoms, 
langer , ubless laid with the greatest cars It must not 
t rgotten that asa concrete block is simply a slab ot stone, 
so a concrete tank so made ight t I ke a basin wn out 
fasolid and flawless rock. This would, of course, greatly 
cheapen the work. Mr. Livesey r ns that, whereas the 
1 tank cost 18/7. 12s. per 1000 cubic 


» tank he is building on this principle 


I i i 
s. My own calculations lead me to 
Id trust a little more to the proved 
und cs nt, concrete ¢t ks | ween 

1 diameter 1 1 not st more than 1]/ 





the selection of a good cement anda good aggregat and 


secondly, a judicious manipulation. Blue lias lime has been 
i for concrete, but in addition to its tensile weakness com- 
pared with cement, it must be remembered that limes are 
more adhesive than cohesive, and with them more depet n 
the aggregate than upon the matrix itself. Formerly Roman 
and Medina cements were the only other hydraulic matrices 
availa the latter particularly was used‘in the Th 
Tunnel and in the works of the North-Western R:z 
We used a part of Medina in covering the cone, but th 
one of the best natural cements, ita tensile strength at 
end of four months does not exceed 159 Ib. per square 

h, or about one-third that of Portland cement, and its 
rapid setting, however useful for protecting Portland cement 
in positions exposed to water, does rot qualify it for concrete 
walling which requires a certain amount of deliberation. 
Concrete tanks should, therefore, always be constructed with 
Portland cement, and if from any cause a good Portland 
cement cannot be obtained, it will undoubtedly be better to 
construct it of brick in the ordinary way. 

The best materials for mixing with the cement are those 
of a porous character, such as well-burnt broken bricks or 
clay ballast. There is no better material than broken retorts, 
and the other débris of worn-out benches. Clean gravel 
and sands come next in order, and it is not necessary to pa 
too much attention to the particles being angular or Sounded, 
though the former undoubtedly is the better; but great care 

ust be taken to reject all soft or loamy matter, than which 
there is not a greater enemy to good concrete. Fiints from 
the chalk are to be avoided as much as possible, and if abso- 
lutely the only accessible material, must be mixed with a 
large proportion of sharp sand. Most ony of rock 
well broken up, will form a fair concrete; but preference 
| should be given to those of a porous texture. Chalk may be 
used if first dried at 120 deg. In ourtank at Portseas, and, 
lindeed, throughout the Portsmouth Dockyard Extension 

Works, shingle, either dredged or taken from the shingle 
banks in the locality, was used, and no objection was found 
thet it had a proportion of shells. 
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The proportions at Portsea were one of cement to seven of 
shingle. Oveasionally # richer concrete may be used, but 
unless with somewhat thinner walls, I do not see the advan- 
tage. If the wall is “ packed”—that is if layer jieces of ma- 
terial, such as bricks or broken retorts, are placed in the 
centre of the wall—a richer concrete is necessary, and this 
practice w ll be found a source of economy. Care, however, 
must be taken to surround the “packing” sufficiently to in- 
cure its thorough incorporation. In a large job it will 
loubtlese be found better to have a concrete mixer, such as 
that recently deseribed by Mr. Stoney, of Dublin, for use in 
the « nstructi mn of the North Wall Quay, where blocks of 
350 tons were placed in the foundation. This mixer isa 
fixed inclined or horizontal trough, open on the top, with a 
vitudinal axis with stout iron blades at short intervals, 
which pug the materials and screw them forward. The 

is gradually let on through a rose, and the first fow 


4 


-porate the materials in a dry state before they | 


This mixer is driven by an engine of 3 


t} water. 





In any, however, but the largest tanks, hand mixing must 
ld the ground to insure the clean mixing of 
materials. The measure for the material is simply a 

1 : } por bottom, and should contain asa 
mvenient quantity, about half a yard. It should be twice 
ep as the proportion of cement and ballast 


+? 





nany in 
tance, if the cement is 1 in 8 it should be 16 in. deep. 

Inside, at 2in. from the top, nail a lath all the way laf 
ifter placing the measure at one end of the platform, 

fill t x wit ngle or ballast to the level of the lath, and 
mplete with cement, striking the cement level with a 
raight edge. The box measure can then be lifted up and 
moved, when the cement will fall down over and among 
aggregate, and the whole mass should be twice tarned 


ver dry. Water can then be added through a rose, and the 
twice over again. As little water should be 
ssible, but enough to thoroughly moisten the 
The concrete is then fit for use. In dry 

| be necessary to keep the work damp, as, if | 
fficient water to enable the cement to set— | 
nt,—the concrete will be useless. It is also 
mportant to thoroughly wet the previous work on which the | 
I to be laid; but, with these precautions, no 











ne need t fraid of an unsatisfactory result. 
It will have been gathered from what I have already said 
that th i f the Portland cement used in the concrete 
| 


surface rendering is the principal difficulty ; what I have 
to say on this point has probably been said a dozen times 
before, and in a far more effective form, but as there are few | 
present who have had occasion to use this cement largely, the 
information now will not be out of place. Bad Portland 
cement is not only of no use, but it causes all the other value 
expended along with it to be thrownaway. When, therefore, 
reliance is to be placed upon it, certain tests should be ap- 
plied—not too stringent tests, as in some specifications, else 
the cement may either be unobtainable or obtainable only at 
an excessive cost, but tests which will show that it | 
may be used with safety. The most easily applied test is 
that of weight, and it may be accepted that, ceteris paribus, 
the greater the weight the greater the ultimate strength. | 
The Admiralty specification is 117 lb. the imperial striked 
bushel, and I know specifications reaching as high as | 


120 lb. The cement used at Portsea was from the well- 
known West Medina Mills of Charles Francis, Son, and 
Co., in the Isle of Wight, whence came a great part of the | 
cement used in the Portsmouth Dockyard extension and | 
the Spithead forts, and was frequently 1181b. per bushel, | 
but we were satisfied if it reached 112]b., and I think even | 
108 lb. will yield satisfactory results. In addition to the 
weight tests we invariably tested also for tensile strength. 
Briquets having a sectional area of 2}in. were made up 
without excess of water and tested at the end of seven and 








twenty-eight days. These briquets were broken by the 
usual machine, and if they reached the standard of 250 ib. 
to the inch the cement was passed. It is not unusual 
to fir b. specified as the standard, and even 375 lb.; 
but the cement is usually slow setting and difficult to pro- | 
cure. Io many instanees, however, we found Francis’s 
cemet 350 lb. at seven days, and I have known it 
a ght days exceed the breaking power of the 
or it is well known that good Portland 
ce t continues to indurate and attain a greater tensile 
strength for a long period, in some cases for three years, and 
I have been ¢ yus to ascertain how far tae cement used by 
us would so continue to strengthen. I have been favoured 
by Mr. ( of the Dockyard Extension Works, who has 


tested recently nearly 80,000 tons, with the results of his 
test uy Messrs. Charles Francis and Co's. cement at 
varying periods: It 
115 o74 f per imperial 

““*™ (atriked bushel. 
299.2 per square inch, 
1s 417.8 m ” 
640.9 "i 
ms 675.8 - ” 

It will be observed that the inerease from seven days to 
thirty days is 39.5 per cent., and from thirty days to twelve 
months 03.6 per cent.; but after twelve months the increase 
is only fractional. It may be that this cement, which gives 
only moderate resuite at first, reaches a high standard later; | 
and, Mr. Colson informs me, in some cases, at the end of | 
twelve months stood the very high strain of 783 lb. per | 
square inch. | 

A corroborating test was also made by chemical analysis, | 
when, on an average, we found its composition to be: 


Average weight oss 


Seven days tensile strength 
Thirty days 

Twelve months 
Two years 


: per cent. 
Insoluble in acid =... - «- 32.90 | 
Alumina and oxide of iron ... we 14.30 
me pee oe _ oo. 60.0 
Moisture, &c. en dee on, 38 
Total 100.00 





sid to turn out from 10 to 12 yards of | 
| like so much as 10 per cent., though no doubt it does to some 


A platform of about 20 ft. square, of deals, | 


| to public favour. 


| Din. wide, whieh is rivetted to the inner frames of the bottom 


The colour should be a fair bluish grey ; if it is very light, it 
may be assumed there is free lime, if too dark, an excess 
of clay. The fineness is of the utmost importance ; indeed, a 
good cement, of an average weight, may give bad results if 
imperfectly ground. The usual test is that 89 per cent. shal! 
pass through a sieve of 2500 meshes to the inch, but, after 
a little experience, it will be easy to tell badly-ground cement 
by the grit felt between the fingers. The only remaining 
test is that for expansion in setting. This expansion is 
generally due to free lime, and my usual ice was to fill 
an ordinary pickle-bottle with a small quantity lightly 
gauged, and if the bottle is uncracked after 24 hours, the 
cement might be passed. Frequently when the bottle cracked, 
we found that exposure to the air slaked the lime in the 
cement, and a portion of the same sample again tried showed 
no symptoms of expansion. This exposure should always be 
undertaken with fresh-ground cements; and Mr. Bernays, 
of Chatham, states it has another advantage by increasing 
the bulk probably about 10 per cent., without diminution of 
strength. I have never found the bulk increase anything 


extent. 

It is not to be anticipated that, even with all the details 
that could be enumerated in a paper of this character, an 
one entirely unacquainted with cement and concrete work 
could make a tank without experience, but many contractors 
are in the habit of working in concrete without the special 
knowledge which would direct them in the construction of 
water-tight tanks; and, in any case, the facts stated in this 
paper will enable the gas engineer who designs the work to 
exercise an intelligent supervision. No doubt brick tanks are 
thoroughly reliable, and many have recently been made in 
Londcn and the large towns in the country which reflect 
great credit both upon the engineers and contractors, but the 
merits of a brick tank compared with a water-tight concrete 
tank, end when itis filled with water and covered from sight ; 
and, if concrete tanks are equally efficient and sightly at a 
much less cost, it isn» prophecy to say they will be much 
more extensively use@ than they have been. In any case, I 
have endeavoured to give a little impetus to the movement. 





STEAMBOATS.* 

Owtna to the increasing scarcity of ship timber, and the 
consequent greater cost of wooden vessels, attention has been 
more and more turned to the substitution of iron for wood 
in the structure of hulls for vessels of all descriptions, with 
steam and sail, for ocean traffic or river service. Abroad, in 
Engiand especially, iron has almost entirely superseded 
wood for this purpose, and in this country at the present 
time out of twenty-one ocean-going steamers in process of 
construction but four are being built of wood. The greater 
durability, the lesser weight, the small cost-for annual repairs 
of iron hulls, when compared with wooden hulls, has, even 
on this side of the Atlantic Ocean, overcome tho slight in- 
crease of their first cost, and the wooden ocean steamer is 
almost a relic of the past. On the lakes the increase in the 
number of iron vessels built each year for the past ten years, 
showg that even in that section of the eountry where wood 
should still be cheap, the iron hull is rapidly winning its way 
he use of iron hulls for Western river 
boats has excited considerable discussion during the past few 
years, and it is for the purpose of presenting the advantages 
of the iron hull in more of a professional form than hereto- 
fore, that this article has been prepared. To introduce the 
subject in such a manner as to fairly compare the two 
methods of constraction, it is proposed to give a history of 
the use and disposition of the material in iron hulls for ight 
draught purposes, up to the latest examples published ; to 
show the various devices which have been used to obtain 
the great strength, with lightness, necessary for vessels of 
this elass, and to present a plan which, based upon past ex- 
perience, shall be especially adapted to the requirements of 
steam vessels designed for service upon the shallow waters 
of our Western rivers. 

The first iron canal boat of which any record has been pre- 
served (Grantham’s “Iron Shipbuilding”) was built in 
1787 ; she was 70 ft. long, 6ft. #4in. beam, and weighed 8 
tons. Some of these early vessels were broken up atter 40 
years’ service; the first iron steamship, the Aaron Manby, 
built in 1822, was the first also which went to sea. She was 
designed for the navigation of the Seine, and carried a cargo 
direct from London to Paris. Iron river vessels were early 
built for the Thames, and were soon after introduced in 
India, upon the river Ganges. On the latter river they were, 
until 1844, emall boats used mainly as tugs, and belonged to 
the Government of India. At that time the Ganges Steam 
Navigation Company was formed, and from designs prepared 
by A. Robinson (“ Steam on the Ganges”) there were five 
vessels built. They were first put together in England, then 
taken apart, shipped to Calcutta and there re-erected and 
rivetted up. A short description taken from Robinson's 
work will give an idea of the progress of iron river construc- 
tions up to that time. 

The first of these boats, called the Patna, was launched in 
1846. She was intended to carry both passengers and freight, 
and in model and plan of deck and saloons, was quite similar 
to the Mississippi steamers. Her dimensions were : 


Length on load water line on ese 195s ft. 
Beam over hull ... = ose “on 25 
Seam over paddles ax oe oe 4695 9 


T¥r » 
205 tons. 
328 


Depth of iron hull _ 
Bottom of hull nearly flat. 
Displacement at 2 ft. draft .. one 


” 3 ” a oe ” 


” ” 4 ” eee see 455 » 
The peculiarities of construction were as follows: “ There 
is no external keel; it is re by an internal one or 
keelson, formed of a light, hollow iron beam, 2 ft. deep and 


Between this keelson and the iron deck beams, 


of the floor. 





* Paper read before the Americ_n Society of Civil Ea- 


the upper edge of the top strake of plate, and the ends of iron 
deck beams, are thus all riv together. The powerful 
connexion by this means formed between the bottom and 
floor and the midship trussing, constitute the entire hull into 
one large, hollow beam. The sides themselves aro for a third 
of the vessel's eae amidships strengthened by diagonal 
ties, crossing the ribs or frames at an angle of 45 deg., ad 
rivetted to each rib. All the iron in the frame, flooring, and 
shell is of light scantling, but of a quality and make giving 
the greatest tenacity and strength.” “The paddle-boxes 
are built upon the sides of two light, hollow beams, which 
cross the vessel under the deck, and project beyond the sides 
for the purpose ; the paddle-boxes are framed of angle iron. 
The entire weight of the vessel, with paddle-boxes, but ex- 
elusive of machinery, cabins and stores, is 142 tons.” The 
weight of engines, boilers, propelling machinery, and engine 
bearers is 106 tons; cabins and upper deck 12 tons; water 
in boilers, coal, stores, &ec., 46 tons; making a total weight, 
with steam up, of 306 tons, on a light draught of 2 ft. 10 in, 
The speed, by log on the trial, was 114 miles per hour. 

The last two of the five vessels were of greater dimensions, 
and having been built after the trial of the first vessels, may 
be taken to represent the improvements suggested by the 
running of the previous boats. Their general dimensions 
were : 


Length on load water line vee ose 250 ft. 
Beam on load water line ... in at 88 ,, 
Beam over paddles “ aes ove 66 ,, 
Depth amidships i9 5 


Weight of vessel alone, including paddle- 
boxes and deck houses, but without 
machinery one ov ose 224 tona, 

Engines, boilers, and wheels ae - 134 ,, 

Light draught, without water in boilers 2,3, ft. 

“The chief difference between these vessels and the Patna 
consists in the deck being convex or curved upward trans- 
versely, like the back of a violin, and in the bracing or 
trussing between the deck and the floor of the vessel being 
in the form of a diagonal lattice work instead of vertical bars 
or stanchions, asin the former vessel.” “ The curvature of 
the deck was admissible from the absence of cabins and the 
diagonal framing or spine, from the circumstance of the engines 
being non-condensing and entirely above deck.” One of 
these vessels, the Mirzapore, is considered an excellent example 
of transverse framing, having great strength for her weight. 
She is illustrated by a longitudinal section (see Fig. I). 

All vessels up to this time had been constructed in the 
same general manner as had been previously followed 
in the construction of wooden hulls, iron frames being sub- 
stituted for the s20den ribs, and iron sheathing for the 
wooden planking. At about this time, however, attention was 
turned to the strength and stiffness of plate-iron structures. 
Fairbairn took out his patent for a cellular beam ; Stephen- 
son projected the Britannia Bridge, and to test the strength 
of rolled beams, rivetted joints, hollow beams, and plete-iron 
work of similar character, and to determine the relative 
strength of such constructions, a very thorough series of ex- 
periments was tried under the direction of William Fair- 
bairn. The deductions from these experiments developed 
certain formulas and constants which may be said to have 
since governed the — in their calculations upon all 
structures of wrought iron. 

J. Seott Russell, then engaged in iron shipbuilding on 
the Thames, seems about this time to have given attention 
to the question whether in following out the same method of 
structure in the ironas in the wooden hull, shipbuilders were 
deriving the best results from the material used. Calcula- 
tions proved that the hulls of even the best vessels, as then 
constructed, possessed an excess of strength when considered 
with reference to the pressure exerted by the water against 
the sides and bottom, but were deficient in longitudinal 
strength to resist rupture when supported only at the ends 
or in the middle; side keelsons and deck stringers were used 
to obtain strength, but were expensive to construct when 
intercostal, and occupied valuable room if run upon the to 
of the floors. In order to obtain this longitudinal strength 
toa greater degree, with less material, Ruesell introduced 
what is known as the “longitadinal system.” In this 
system, as the name implies, the frames, in place of being 
ribs and running athwartships or transversely, run from 
bow to stern, are kept rigid by bulkheads and intercostal 
floors or “ partial bulkheads,” as he terms them. Increased 
strength at the bow to resist compression or collapse, in 
case of collision, aod greater stiffness at the stern, are also 
incidental advantages of this system, especially valuable for 
river vessels. E. J. Reed, late Chief Constructor of the 
British Navy, says: “ It has been objected to the longitudinal 
system of 5 - that a greater space of unsupported 
bottom plating is left between the frames than is the case in 
the vertical (transverse) system. But it has been stated in 
reply that in case a vessel with transverse frames strikes on 
a rock, those transverse frames become immediately the most 
certain agents of destruction to the bottom of the ship, while 
in the longitudinal system the weakness existing is precisely 
what is wanted, for it allows the plates between the long:- 
tudinals to be indented or even torn through without the 
general structure of the ship becoming injured.” (“ Ship- 
building in Iron and Steel,” page * 

The Annette was a vessel especially constructed to show 
the comparative strength of the two systems with equal 
weights of material. Russell (in his “ Shipbuilding,” page 57!) 
gave for the Annette longitudinal system an inerease in 
opr against sagging or hogging of 6 to 4, or 2 gain of 
2 cent. 

Pais system of construction (see Fig. 2), has been generally 
adopted for light draught vesseis in England. Russell gives the 





gineers, by Mr. Theodore Allen. 


following — of one built by him (Russell's “ Sbip- 
building,” page 618). “The vessel is about 20 ft. long and 
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only 6 ft. deep, or about 33 times as long as deep, and to 
strength without weight in such a proportion is extreme'y 
iffcult. She was to carry engines capable of driving her 
at « speed of 11 to 13 miles on the Thames on 20 in. draught. 
The general arrangements by which this result was accom- 
plished are as follows: all internal frames were at once 
abandoned, and the whole ship was built of bulkheads 
longitudinal and transverse, with longitudinal stringers 
between and partial bulkheads ; in short the whole structure 
might be said to be cellular; the difficulty was to get 











The vessels above described will fairly show the present 
method of construction adopted for river steamers where 
iron is used. To, however, compare the iron hull with the 
wooden one, I have taken a wooden vessel of recent con- 
struction, combining in its structure and model the latest 
improvements which experience has shown to be best 
for the Western rivers; and preserving the same lines 
and contour, 1 have replaced the wooden bull with one 
of iron. 


Before entering into the comparison, I will enumerate 














the 54-in. planking ; while iron of 3 in. in thickness weighs 
but 101b. per square foot, and never increases in weight 
by use. To obtain the full benefit of the yielding of the 
bottom plating between the longitudinal frames—hereafter 
described—when the bottom strikes an obstruction, there 
must be no point from stem to stern between the longi- 
tudinals where the elasticity is destroyed by increase in 
stiffness, due to the securing of bulkheads or transverse 
intercostal frames to the skin; that is, no transverse bulk- 
heads or frames must be mitted to be secured to, or 





sufficient strength in the centre of the ship to carry the the primary reqwrements for a light draught vessel. 1. The even rest upon the skin of the bottom. As, however, it is 
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g the engines and boilers, amounting with water 
and fuel to 150 tons, this difficulty arising from the 
extreme shallowness of the boat. consequently decided | 
that the walls of the cabin on deck should be added |} 
to the effectual depth of the ship, and I would consider her | 
asa longitudinal girder, having that depth in the centre, 
and construct her accordingly. I therefore made 106 ft. of 
the middle of her length into a couple of plate girders, 16 ft. 
deep, and these form the sides of the cabins, being perforated 
with doors wherever convenient; towards the two ends, | 
these longitudinal girders are prolonged under the deck | 
35 ft. at each end beyond the cabin girder, so that effectively | 
these deep girders give strength to the ship through her 
whole length.” The general dimensions of this vessel were 
as follows 

Length on load water line ... 198 
Breadth over hull eco oes OB 4, 
Breadth across paddle-boxes ‘ia GU ,, 
Depth at side ove eee 
Draught of water; light ... 1 ,, Sin 
Draught of water; laden eee 2] 
Indicated horse power eee eee 688 H.P. 
Area midship section eee e 
Area load water line a 6474, - 
Load, displacement (224) Ib.) eee 331 tons 
Displacement between 1 ft. 8 in. 
and 2 ft. , eve 613 

Grate surface 7 
Fire surface : tai 3301 a - 
Weight of iron in hul eon 103 tons 

engine eee : 

boilers o ere eee 37,* 

- water in boilers ... eee 22 - 
Diameter of paddle-wheels 14 ft. 4 in. 
Length of buckets ... eee eee o « 
Revolutions of engines per minute 38 
Pressure of steam , eee 25 Ib. 

Another steamer, intended for towing on the Rhine, also 
built by Russell, of about the same length, but having only 
25 ft. beam, constructed upon the longitudinal plan, had a 
load draught of 3ft. She had 9 ft. depth of hold, and her | 
longitudinal floors, except under engines, were 16 in. deep | 
only. The engines, boilers, and water weighed 128 tons, | 
her displacement at a load draught of 3 ft. was 294 tons; 
consequently the weight of hull complete, with the coal and | 
the small cargo she may have carried, could not have exceeded 
166 tons. 

The information I have been able to obtain in regard to 
American practice is meagre; so far as ascertained, the boats 
have been Baile exclusively on the transverse system, although 
longitudinal bulkheads and stiffening frames have been 


weight of 


5 
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used. Haswell (page 650) gives the following particulars of 
a stern-wheel steamer 

Length on deck sen owe j&30 ft. 

Beam over hull esa eee 14 ef 

- guards ... a aul — a 

Depth of hold ‘oe Fi one 3 », Oo in. 

Load draught - a 1A; » 

Two cylinders, diameter each 10 in. 

Stroke of pistons one B ft. 

Revolutions per minute ... 33 ,, 


Plating of hull, keel No.3; bilge No. 4; bottom No. 5; 
sides Nos. Gand 7; frames 2) «2}x}4 in. spaced 20 in.; 
displacement 33 tons at load draught of 1,4, ft. Messrs. 
Harlan,” Hollingsworth, and Co. have constructed several 
light draught iron vessels, one a stern-wheel steamer, the 
Vengochea, built in 1864, of dimensions as follows: 

Length between perpendiculars ... 155 ft. 
Beam over hull ons ees _ 
Depth of hold ove 5, 6 in. 
Two cylinders, diameter each 21 in. 
Stroke of pistons ose 6 ft. 
Mean launching draught, with 

boilers in eee 17} in. 

The Delaware Iron Shipbuilding Works constructed in 
1859 a light draught steamer called the Novelty, dimensions 
as follows 


Length of deck one ’ 216 ft. 
Beam over bull 26 
Depth of hold ove eee ® ,, 6 in. 
Mean draught, with machinery, 

boilers, water, and fuel see 2 ,, 1 ia. 


— in the middle.” 


skin or sheathing must be of as light a material as will 


withstand the pressure of the water, with the ability to resist | 


the shocks caused by grounding or collision with snags. 
2. The frame for stiffening the sheathing and preserving its 
form must be so disposed as to provide the greatest amount 
of longitudinal strength with the weight of material used. 
3. The bow and bilges must be designed with especial re- 
ference to the grounding of the vessel, and the inane of 
river navigation due to obstructions. 

To meet the first requirements, the strength necessary to 
resist what may be termed the punching of the bottom 
only, will be calculated upon, as the pressure of the water 
is so slight, at the draught sought, that it need not be taken 
into consideration. To test the relative strength of wood and 


iron, forthe skin of a vessel, William Fairbairn, in 1838, | 
| a transverse water-tight bulkhead is introduced ; the con- 


tried the following experiments (Fairbairn’s “Iron Ship- 
building,” p. 79) 
cast-iron 1 ft. square inside, and 1 ft. 6 in. outside. The 
sides of the plate when hot were twisted around the frame 
and firmly bolted to it. The contraction by cooling caused 


“A plate was fastened upon a frame of | 


it to be very tight, and the force to burst it was applied in the | 


centre. This was done in order that the force might in 


a blunt end pressing against the side or bottom of a vessel ; 


| some degree resemble that from a stone or other body, with | 


a bolt of iron terminating in a hemisphere 3 in. in diameter, | 


had thus its rounded end pressed perpendicularly to the 


yest Staffordshire iron, two with plates } in. thick, and two 
with plates 4 in. thick. The results were the plates 4 in. 
thick were burst with a mean [force of 16,779 lb.; and the 
}-in. plates with a mean force of 37,723 lb. Fairbairn ob- 
serves, “ here the strengths are as the depths (nearly), re- 


| quiring double the weight to produce fracture of a j-in 
| plate, has had previously burst the 4-in. plate.” 


The next 


Four experiments were tried with the | 


experiments were made upon good English oak, of different | 


thicknesses and of the same width as the iron plates; the 
specimens were laid upon solid planks 12 in. asunder, and 
by the same apparatus the rounded end of the 3-in. pin was 
forced through them as follows: 

‘Mean strength from planks 3 in. thick, 17.933 Ib. 

* Mean strength from planks 14 in. thick, 4406 Ib. 

“Here the strength to resist crushing follows the ratio 
of the squares of the depths, as is found to be the case in 


breadth and span.” 
I wish here to take exception to the general deductions 


| the transverse fracture of rectangular bodies of constant | 


which Fairbairn has drawn from these experiments. The | 


iron tried, from its thinness, possessed no strength when con- 


sidered as a beam; it was already strained to an unknown | 


extent, from its contraction in cooling. And at best, it was 


only a test of the tensile strength of the material, when | 


ruptured under unfavourable circumstances. Had the 
distance between the supports been greater, permitting the 
iron to stretch and bend to a greater extent, the results 
obtained would have been greater. The strain being tensile, 
with similar quality of material, the bursting would of 
course vary directly in accordance with the thickness. If, on 
the other hand, the iron had been sufficiently stif from in- 
creased thickness, or by reason of the supports being closer 
together, so that it could have rested on the supports un- 


| secured, as was the case with the oak, then I believe the 


resistance to bursting would have been as the squares of the 
depths. In experiments on the penetration of shot through 
armour plates, the resistance has been found to follow 
this general law, which tends to corroborate the view I have 
taken. 

By this experiment it is shown where the distance between 
the supports is the same, { in. iron plating is equivalent 
to 3in. oak planking. If the frames in the iron hull are 
farther apart, and the iron not previously strained, the iron 
will, as I have stated, probably stand a much greater relative 
strain than the experiments showed. 

In the vessel taken for comparison, the planking is of 
3} in. oak, the unsupported distance between the frames 
being 8 in. to 9 in.; considering the decay of the oak, its 
water-sonked condition and the narrow planks of which its 
sheathing is composed, I have upon the above basis estimated 
that plate iron of good quality, 3 in. thick, will resist as 
great a punching foree as 3} in. oak planking. In regard 
to the weight, the oak, when water-soaked, as it be- 
comes soon after the vessel is launched, will weigh about 


5 Ib. a square foot for each inch in thickness, or 17} Ib. for | estimates were prepared 


| the upper 


necessary that the longitudinal frames or floors shal! be 
stiffened by transverse bracing to keep them up to their 
proper position, I introduce, every 10 ft. in the length of 
the hull, a partial bulkhead reaching down to within 
about 3 in. of the skin. The plate forming this partial 
bulkhead extends 3 in. above the top of the longitudinal 
floors, and is secured to their topping angle bars by a bar of 
angle iron, which by thus riding over the floors may be 
made continuous in one piece from the central bulkhead to 
the beam shelf, effectually tying all the longitudinals to- 
gether, and preventing their buckling when under compres- 
sive strain. To the bottom of the intercostal plate (3 in. 
above the skin), to stiffen it, is secured a bar of light angle 
iron, and the ends of the plate are secured to the longi- 
tudinals by vertical corner pieces. Near each end of the boat 


tinuity of elasticity is preserved by terminating the plates 
of this bulkhead at 3in. from the skin, and tightness is 
obtained by securing to these plates a strong piece of sheet 
rubber, or other suitable material, made sufficiently long to 
permit it to be carried for a short distance along the skin of 
the vessel, to which it is fastened, as well as to the longitudinal 
floors, by light strips of wood or iron of sufficient strength 
to resist the pressure of a head of water equal to the depth 
of hold. Sup , then, a vessel strikes a snag just suffi- 
ciently near the bottom of the bilge strake to permit the 
vessel to be forced upon it. It meets first the bilge strake, 
made, as hereafter described, strong enough to withstand 
the shock ; the vessel raises a little and passes on; the light 
iron of the bottom between the two longitudinal floors most 
nearly ,in the line of the obstruction, is sprung upwards; 
the yessel perhaps raises a little, the snag itself yields a 
little, in fact everything gives a little, until the vessel has 
passed over, or the resistance has me too great for her 
power, and she stops. Every one is aware how difficult it 
is to punch a hole throngh metal when it rests upon a yield- 
ing substance ; = a piece of ironon a soft pine plank, and 
attempt to punch a hole through it, and you will realise to 
some extent the conditions I have just described. A man 
will hammer away a long time before he can drive his sledge 
through a large smoke-pipe, while one blow would have 
sufficed to have ruptured similar iron, had it been so secured 
as to have prevented its yielding under the impact. 
(To be continued.) 








Rue Coat 1s Horttayp.—Some of the Dutch Railway 
Companies have recently concluded an important contract 
for Ruhr coal to be delivered in the course of 1874-5. The 
prices to be paid for this coal average from 18 thalers to 18} 
thalers per 100 quintals, taken at the colliery. The coal 
contracted for is of the first quality. 


Naprer (N.Z.) Ligntuouss.—The Napier Lighthouse has 
been illuminated for the first time, the upper part of the 
structure being pow completed. The framework of the 
lighthouse is of the most massive description, well joined and 
secured in eve ible manner with innumerable knees, 
iron bolts, &c. The lighthouse is situated on a small plateau 
south of the gaol. The building is 26 ft. in height, octagonal 
in shape, and 13 ft. in diameter at the 4 The lower st *Y 
is 10 ft. in height, the remainin rtion being composed o 
the lantern aunbe and the a. When finished it will 
make a convenient chamber with lighters and ventilators. 
from which a small staircase not yet completed will lead to 
rt. A substantial balcony runs all round the 
top of the lower part of the building, and from this balcony 
an admirable view of the harbour can be obtained. The 
upper portion, 100 ft. in height, is also . the — of an 
octagon tapering up to a well proportioned cop ome con- 
taining diovan plates of queue late- glass half am inch in 
thickness, and apparently well calculated to resist the force 


| of the elements. The iron pillar on which the lantern stands 


is fastened on two massive beams 14 in. by 9 in., strongly 
secured in the side walle. The framework of the lamp, 
which is 4 ft. in height, is constructed of gun-metal, with 
spherical mirror reflector 18 in. in diameter. The light is 
thrown through a dioptric mirror, constructed on the most 


| improved principles, and two oil reservoirs, each capable of 


| 


containing about half a gallon of cil, are fastened to the sides. 
"C. H. Weber. 


| The lighthouse was ary oy by Mr. J. Blackitt, and the 
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THE ROYAL AGRICULTURAL SHOW. 


Ly our last week's notice of the thirty-sixth show 
of the Royal Agricultural Society, now being held 
at Bedford, we gave an account of the mode of con- 
ducting the trials of carts and wagons, these trials 
having formed one of the chief features of this year’s 
proceedings ; and we also described the chief features 
of the various classes of drills which have been 
under competition. In the present number we 
propose, first, to conclude our reports of the com- 
petitive trials, and then describe the chief novelties 
to be found at the show. Before doing this, how- 
ever, we may remark that the show, although a 
thoroughly successful one, is not so large as its 
predecessors of the years 1868 to 1871, although 
it is the largest which has been held since the last 
mentioned date. For convenience of reference we 
subjoin a statement of the number of stands and 
entries for the last seven mectings : 


. ee . No. of 
Year. Place of Meeting. No. of Stands Exhibite. 
1868 ... Leicester cee oo 88 wt 68D 
1869 Manchester ... ——— ae 7724 
1870) «one ©=Oxford = SB wc 705i 
1871 ... Wolverhampton ... 863 ... 7650 
1872... Cardiff eee _ oa 5843 
is738 lw = ose ( (tet. aa 
1874 .. Bedford vee oo O62 ... S982 
It may be remarked, in connexion with the above 
figures, however, that during the last three years 
the exhibits at the Royal Agricultural Society's 


meetings have been of a more strictly agricultural 


character than was the case at Manchester, Oxford, | 


or Wolverhampton, while the exhibition of numbers 
of duplicates has been discouraged. The reduction 
in the number of exhibits has thus been rather a 
gain than otherwise, and it has certainly not been 
attended with any diminution of the value of the 
meeting to visitors interested in agriculture. We 


notice, by the way, that at Bedford the chief makers | 


of wood-working machinery, whose exhibits used to 
form such a prominent feature at many previous 
shows, are absent, 


TRIALS OF WAGONS AND CARTS, 

On page 33 of our last number, we gave Tables 
showing the results of the trials of wagons and carts 
which had then been carried out. As far as the 
wagons are concerned, the only facts we have now 
to add are some particulars of the capacity and area 
available for harvest purposes given in the subjoined 
Table, the reference numbers in this Table corre- 
sponding with those in Table No. I. on page 33 of 
our last number. 
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jeubie feet. square feet. 
1W. Ball and Son .,.) XX. | 63 he 95 


2 W. Glover and Sons ” } 74 92 
8, T. Milford and Son... ” 47 95 
: 4 hs Milford oss ” 55 102 
i. Hayes and Son ... ” | Disqualified 

6,W. Bali and Son. XXL | 64 87 
7 E. Hayes and Son ... a , a ae 
8 T. Milford and Son. XXII. | 61 | 100 
9 W. Ball and Son we } 66 95 

10/F. P. Milford ... és | | 

eS a eee ee: = |: bo 

| 


Of carts of various classes a number of trials have 
been made since our last issue went to ress, and 
of the results of these trials, as well as of the leading 
features of the vehicles tested, we give a tabular 
statement on page 57 of the present number. On 
page 60 also will be found a Table containing a list 
of the awards of prizes in the different classes. Of 
the structural features of the various wagons and 
carts entered for competition it is unnecessary that 
we should speak here, as these features are not 
matters of strict engineering interest, while, more- 
over, it would be very difficult to give any fair idea 
of the chief differences of detail by mere verbal 
description. We may, however, refer to a very 


neat form of brake fitted by Messrs. T. Milford and 
Son to their wagon which took the first prize in 
Class XX., this brake, which is fitted to both the 
hind wheels, being applied by means of a horizontal 
lever handle which projects slightly at the side of 
the wagon over the near side leading wheel. This 





handle has simply to be pulled backwards —a 
natural movement—to apply the brake,-the lever 
when thus drawn back being held by a catch 
plate, Amongst the carts we may also mention one 
novelty exhibited by Messrs. Woods, Cocksedge, 
and Warner, of Stowmarket, this being a new mode 
of mounting the body of the cart for tipping. 
According to the ordinary plan the body of a cart 
when tipped turns round the axle asa centre, and 
the shafts being hinged to the body at a point in 
advance of the axle are drawn backwards as the 
tipping takes place. To avoid this drawing back 
of the shafts and the jerk which it sometimes throws 
upon the horse, Messrs. Woods, Cocksedge, and 
Warner mount the body of their cart on a centre 
above ‘he axie, while the shafts are connected 
to the iatter. ‘The body is well balanced and tips 
very easily. 

In commenting last week on some of the deduc- 
tions to be drawn from experiments on the tractive 
resistances of wagons and carts, we pointed out the 
diminution in the resistances effected by an increase 
in the size of the wheels as indicated by the results 
obtained during the experiments with the last class 
of vehicles. ‘The further trials of carts, of which 
we give particulars this week on page 57, con- 
firm our former remarks, and they also appear to 
corroborate the conclusion long ago arrived at by 
Morin, that the resistances of ordinary road vehicles 
jare—other things being equal—inversely propor- 
tional to the radii of the wheels on which they run. 
An application of this deduction to some of the 





resistance for these hind wheels by Morin’s formula, 
wing He ome rane Se) factor a, we find the 
fi resistance to be : 

OAK OST ESE) = 0.018 =33.6 Ib. per ton ; 
while if we use the highest value of a, we get: 

0.55 x S08 =) m0.08 = 45.25 Ib. per ton. 
The mean value for the resistances of the hind 
wheels of wagons Nos, ] and 2—namely, 41.58 Ib. 
per ton—deduced from the Bedford experiments, is 
thus well within the upper and lower limits giveu 
by Morin’s formula, and the value of the factor @ in 
that formula for such a road as that on which the 
Bedford trials were made would thus a r, from 
the experiments just referred to, to be about 0.46. 
The trials of carts also give, on the average, results 
not differing materially from this. 

We may now compare the results of the Bedford 
experiments on the spring wagons with Morin's 
formula. ‘Taking the cases of spring wagons Nos, 
6 and 7, Table No. L, page 33 of our last number, 
and deducing the values of the resistances for the 
fore and hind wheel in the manner explained above, 
we get: 








Resistances per Ton. 


y Front Hind Velocity 
No. Maker. wWhecls. Wheels. in feet. 
Ib. 


th. per second. 
6. W. Balland Son 415 28.43 3.66 
7. E. Hayes andSon 66.79 38.9 3.59 


If now we apply Morin’s formula for vehicles with 





wagons tested at Bedford may be interesting. 

In the case of most of the wagons tried, the 
diameters of the front and hind wheels were in the 
proportion of 1 to 1.46, and according to General 
Morin’s conclusion, the frictional resistance per ton 
of load on the front wheels would thus be 1.46 times 
as great as that on the hind wheels. In other 
| words, the total frictional resistance is the same as 
\if all the load was removed from the front wheels | 
and }.46 times the load so removed was added to 
that already carried on the hind wheels. This being 
| so, it is easy to calculate what the separate resis- 
| tances of the front and hind wheels should be. Thus | 

in the case of wagon No. ] in Table No. I. on page 
| 33 of our last number, the weight on the front and 
hind wheels is 1.24 tons and 2.045 tons respec- 
| tively, while the total tractive resistance on a level 
‘road is 162.2 lb. We thus have for the friction 
|of the hind wheels per ton carried by them = 
__ 162.9 _ _ 102-2 _ 49.02 Ib. ; while the 
(1.24 1.46)4+2.045 3.86 

|resistance of the front wheels=42.02 x 1.46 = 
| 61.35 lb. per ton. The frictional resistance thus ob- 
| tained for the large wheels compares (as will be seen 
on reference to page 57 of the present number) very 
fairly with the results of the experiments on carts | 
having wheels of about the same size, and there is, 
therefore every reason for believing the relative fric- 
tional resistances of the fore and hind wheels of 
wagons to be about as above stated. This result 

ints strongly to the advisability of reducing the 
oad on the front wheels of wagons as much as 
practicable, 

Let us now see how the data obtained by the 
Bedford experiments agree with those deduced by 
Morin from his own experiments carried out many 
years ago. Morin’s formula for the resistance of 
road vehicles, as given by Rankine, is as follows: 


pols (e828) 


r 

where fis the resistance expressed as a fraction of 
jthe load; 2 is the velocity in feet per second ; r 
ithe radius of the wheels in inches; a and 4 two 
factors, of which the former has a value dependent 
upon the nature of the road traversed, while the 
|latter is modified according to whether or not the 
jvehicle is fitted with springs. - For broken stone 
|roads the values of a are given by Morin as varying 
| between .4 and .55, while 4 is given as 0,025 for 
| vehictes with springs, and as about three and a half 
jtimes that amount, or, say, (0.087 for vehicles with- 
lout springs. In the cases of wagons Nos. 1 and 2, 
Table No. I., on page 33 of our last number, the 
velocities during the trials on the road were 
jrespectively 2.58 and 2.3] miles per hour, corre- 
| sponding to 3.784 ft. and 3.385 ft. per second, the 
|mean speed being thus 3.586 ft. per second, The 
frictional resistances of the hind wheels as deduced 
in the manner above explained were also 42.02 Ib. 
and 41.75 Ib. per ton respectively, the mean bein 

thus 41.88 lb. per ton. e diameter of the hin 

wheels is 4 ft. 9 in., the value of ~ in Morin’s 








formula being thus 28.5. If now we calculate the 





|springs to the case of wagon No. 6, giving to the 


factor a the value deduced above, namely, 0.46, we 
get 

pars * = Ge) = 0.0164 —36.1 Ib. per ton. 

25, 

This result is considerably higher than that given 
by the Bedford experiments on wagon No. 6, 
although it is slightly lower than that obtained 
with wagon No.7. ‘The number of experiments on 
spring wagons at Bedford was, however, too small to 
enable any decided conclusion to be drawn as to the 
general applicability of Morin’s to the description of 
such wagons there tested ; and we therefore merely 
give the last comparison to show that under the 
circumstances corresponding to the Bedford trials, 
Morin’s formula would lead us to expect a benefit of 
about 15 per cent. from the use of springs. As re- 
gards the experiments over the field portion of the 
course we can institute no comparison with Morin's 
formula, as the latter experimenter has, as far as we 
are aware, given no values for his factors a and é for 
a course of such a nature. As pointed out by us 
last week, however, the Bedford experiments — 
to indicate clearly that when traversing a field where 
the ground is moderately yielding, springs have no 
appreciable effect in reducing the resistances at slow 
speeds, 


VANS FOR MEN ENGAGED IN STEAM CULTIVATION, 


For some years past it has been the custom of 
large users of steam cultivating machinery, and 
articularly of owners letting such machinery for 
ire, to provide, for the use of the men in charge, 
vans containing sleeping accommodation and con- 
veniences for cooking, &c. Such vans having now 
become a recognised part of steam cultivating plant 
the Royal Agricultural Society has this year in- 
cluded them amongst its classes of road vehicles for 
trial. At Bedford three of these vans have been 
entered for competition, namely, one by Messrs. 
Aveling and Porter, of ester; one by Messrs, 
John Fowler and Co., of Leeds; and one by Mr. 
Michael Faulkes, of Colston Bassett, Nottingham- 
shire. Each of these vans contains special features, 
and before explaining the ‘manner in which the 
= have been carried out, we may describe each 
briefly. 

Of Messrs, Aveling and Porter's van (which has 
taken the second prize) we give outline views on’ 
the next page. bod 15 ft. long by 7 ft. 
lin. wide inside, and 6 tt. 8in. high inside at 
the sides. It is entered by a door at the hind 
end and is lighted by one window on each side 
and two at the front end, these windows being alf 
made to open, whilst there are also sliding venti- 
lators at the sides and ends, as shown. The 
planking is inside the framing pees A ial 
eature in Messrs. Aveling and Porter's van is the 
arrangement of the beds. In many districts where 
damp weather prevails, it is difficult to keep the 
side walls of such ‘vans as we are describing per- 
fectly dry, and hence when beds are placed against 
them the men using them are apt to get chilled. 
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To avoid this the beds have, in the vans we are de 
scribing, been arranged as shown in the plan and 
transverse section, they being placed in three tiers 
on each side of a central partition, thus forming a 
block at one end of the van with a passage on each 
side. Beneath the lowest bed on each side of the 
partition are three lockers for the clothes of the 
men, there being thus six of these lockers in all 
We may mention that the vans of which we are 
speaking generally have to accommodate a gang 
consisting of four men and two boys. 

In the part of the van intended for day use there 
is in one corner next the door a very neat little cook- 
ing stove, the floorand walls of the van in its neigh- 
bourhood being protected by sheet iron. In the 


¢ 


corresponding corner at the other side of the van is 
a cupboard for food, &c., this cupboard being 
divided into six compartments, one for each man in 
the gang. On one side of the van also is fixed a 
small bench with a vice (Messrs. Aveling and 
Porter's van, by-the-bye, is the only one fitted with 
this useful adjunct), and in the centre are a table 
and couple of forms. ‘The whole affords very com- 
fortable accommodation, and the requirements of 
the men have evidently been carefully considered in 
working out the design. Under the body of the 
van is a box for spare gear which it is desirable 
to lock up, and also an open box for the reception 
of heavier articles. At the front of the van, too, a 
rack is provided for holding the waterproof sheets 
when removed from the ploughing engines. Such 
sheets are too frequently thrown upon the ground 
from the want of some convenient place to put 
them, and hence the rack we have mentioned will 


serve a very ust ful purpose 
rack is shown folded up against the front of the 
van. The van is mounted on well made wrought- 
iron wheels fitted with oil boxes, and it is unpro- 
vided with springs. As Messrs. Aveling and Porter 
justly argue, the men are rarely using the van 
except when the latter are at 
weight and cost of the springs may as well besaved 
Messrs. J. Fowler and Co.'s van, which comes 
next on the list of entries, and to which the first 
prize has been awarded, differs materially in its 





i dation ve ry comfortable. 
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in diameter, and thus extending up above the level 
of the floor of the van. At the ends of these boxes 
perforated zine panels are inserted for the admission 
of air. Beneath the two longitudinal beds at the 
front end of the van lockers are provided, these 
lockers being narrower than the beds, and the front 
portions of what we may term the bed platforms 
folding down so as to give more room on each side 
of the table T. The fact of the beds in this van 
being (with the exception of the transverse one at 
the end) allin one tier, makes the sleeping accommo- 
At D is a desk for the 
use of the foreman of the gang, and atS is the 
cooking stove, while four lockers for food are pro- 
vided at the sides close to the roof. 

‘The van of which we are speaking is lit by a 
window in one of the doors, and by one at each end. 
Ventilators, always open, are provided at each end 


|} and also in the roof, while there are besides the per- 
| forated zinc panels for the admission of air, to which 


In our engravings the | 


we have already referred. ‘The planking of the walls 
is disposed longitudinally, and outside the framing 
pillars. The van is mounted on springs, and the 
wheels, which are of iron and of a very good pattern, 
are (as will be seen from Table No. I. on the oppo 
site page) of much larger diameter than those of the 
other vans entered for the competition. Beneath 


| the body are a locker and box for spare gear, &c, 


rest, and thus the | 


arrangement from that above described. As will} 


be seen from the subjoined sketch | 
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doors, one in the centre of the length on each sid 


that behind the stove opening outwards. Of the 
five beds which the van contains, four are dis- 


posed longitudinally in the corners, while the fifth 


is placed transversely and at a higher level, its 


ends extending over the heads of two of the longi-| other side of the vehicle. Th« 


tudinal beds. In the sketch plan the beds are 
marked B. The two longitudinal beds at the hind 


n, it has two] 


end of the van are carried on boxes which form | 


y 5 ft. 


covers for the hind wheels, these latter beir 


| 


Mr. Faulkes’s van is of lighter construction than 
the two previously described, its weight being, as 
shown by Table No. I. on page 41, nearly half a 

n less. We fear, however, that this reduction of 
weight has to some extent been obtained at the loss 
strength, the body framing and 
he ironwork being of very light scantlings. 


of the necessary 
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In the arrangement of this van there are many 
very good points. Referring to the subjoined 
i B S| L 
eee bot oe 
p—-- , | 
| EG L 


& e- 


| “a BO 











sketch plan it will be seen that the van is entered 
throt tha door at the centre of one of the sides, 
the cooking stove being, as in Messrs. Fowler's van, 
placed directly opposite this door at S, on the 

re is, however, no 
door behind the stove as in Messrs. Fowler's 





arrangement. ‘The beds are arranged at B, B, B, 


there being two tiers, one above the other, or six 
beds in all, The upper beds, however, turn up so 
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as to be completely out of the way, and covers 
placed over the lower bed then form comfortable 
seats, Above one of the lower beds, also, a shelf 
can be fitted in so as to form a roomy table or 
dresser. A desk forthe foreman is provided at D, 
and in front of this a table T can be fixed, as shown 
by the dotted lines in the sketch plan. This table 
is removable at pleasure. Lockers are provided at 
L. L, those at the end of the van being for clothes 
and those at the sides for food, &. Each man 
bas his own lockers for food and clothing. The 
upper part of the side lockers is ventilated by an 
opening in the side of the van covered with wire 
gauze, a very good arrangement. 


| Bedford suggests that each of the makers might 
| with advan adopt some of the features dis- 
| tinguishing the productions of his competitors, and 
| we believe that the competition which has just 
taken place will have a decided effect in improving 
| the construction of future vans for the use of men 
| engaged in steam cultivation. It may not be out of 
| place here to state briefly the chief facts to which a 
| comparison of the vans shown at Bedford appears 
, to us to point, and for convenience we may deal 
with the subject under three heads: namely, 1. 
General construction ; 2. Internal fittings ; and, 3. 
Arrangements for warming and ventilation. 
As regards the construction of the bodies of the 


| lockers, too, would be better if ventilated by open- 
ings through the sides of the van covered with gauze 
or perforated zinc. As we have already remarked, 
Messrs. Aveling and Porter's is the only van at 
Bedford in which a bench and vice have been pro- 
vided, although such accessories must frequently be 
of service. e believe that in addition to a bench 
inside the van, such as is provided by Mesers. 
Aveling, it would se to so construct the 
door of the locker beneath the body, that it could 
be turned! down and supported so as to form a bench 
for out-dcor use. The vice might be mounted so 
that it could be from the inside to the 





outside bench when desirable, 


TABLE No. I.—Parriccutars or Vans ror Mew EnGAGED rx Stream Cuttivatioy. 
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Che van is lit by a window in the upper part of | 


door and by windows in the ends. The lower 

, art of the door is occupied by an adjustable louvre, 
ich affords a very free admission of air when de- 
ed. There are also ventilators at the end and in 

e roof, all being furnished with slides so as to be 
uljustable. Altogether the arrangements for venti- 
ation are very good, and the vehicle is a decidedly 
ommodious one. Below the body are the usual 
»ck-up locker and box for spare gear. The van is 
ounted on strong wooden wheels and is carried on 
prings. The planking of the walls, as in Messrs, 
»wler’s van, is longitudinal and outside the body 
aming, and the roof is furnished with a gutter 
r each side to conduct the water to the end of 


ng 


he yan and prevent it from dripping down the 


= a 


In estimating the respective merits of the three 
ans above described, the judges took into account 
not merely the general construction and price, but 
also carried out special trials to determine the effi- 
ciency of the ventilation. ‘Thus, in the first place 
there was burnt in each van a certain quantity of a 
xture specially prepared for the purpose, the 
udows, doors, and ventilators being all closed 
hile thecombustion wenton. The mixture being con- 
imed the doors and windows, &c., were opened and 
the time required to clear each van of the fumes was 
noted, Another trial of the ventilation consisted in 
lighting the fire in the stove, and then, when the 
windows and doors had been closed and all the venti- 
lators opened, boiling a given quantity of water in a 
kettle and noting the rise of temperature in the van 
hich took place during this operation. Lastly, each 
van was hauled over a course on the show ground, the 
horse dynamometer already described being used to 
‘ertain the draughts, while the steadiness of each 
van was estimated by placing tumblers of water on 
the floor and noting the amounts of water spilt 
ring the journey. Under this latter test Messrs. 
\veling and Porter's springless van came out better 
than those with springs; but itis only fair to the 
latter that it should be mentioned that the vans 
carried no spare gear, and the springs were, there- 
fore, more lightly loaded than they would be under 
the ordinary conditions of practice. As regards the 
results of the draught trial we need only refer to 
fable No. I. on the present page, where these re- 
sults are duly given. As will be seen the large 
wheels of Messrs. Fowler’s van had a decided effect 
in reducing the draught per ton, while the course 
being over turf the smaller size of Mr. Faulkes’s 
wheels appears to have quite counterbalanced any 
advantage over Messrs. Aveling and Porter's which 
he might otherwise have obtained from his van 
eing mounted on springs. 
A comparison of the three vans exhibited at 
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vans two systems were represented, Messrs, Aveling 
and Porter placing the planking inside the framing, 
while the two other makérs place it outside. Of 
these two plans we ourselves prefer the external 
planking, both on account of its giving a slightly 
| greater internal capacity for given outside dimen- 
sions, and from the rain being less liable to lodge on 
| a smooth external surface than at angles formed by 
the projections of external framing; while besides 
this the adoption of external planking gives facilities 
for the formation of double walls at any points 
where extra protection is desirable by the applica- 
tion of thin lining boards inside the 
In all the vans there appeared to us to be a want of 
diagonal bracing, and we believe that the rigidity 
and durability of the bodies would be materially 
increased by employing diagonal instead of hori- 
zontal planking, some of this planking being 
well screwed—not nailed—to the pillars, so as 
to brace the latter diagonally. The joints 


of the diagonal planking, also, would be less | 


likely to hold water than horizontal joints, As re- 
gards the mounting of the vans, we agree with 
Messrs. Aveling and Porter that, considering the 
slow speeds at which the vans are transported from 
place to place, and considering also that when in- 
habited they are at rest, springs are not worth their 
cost. Carrying the body of the van above the hind 
axle by cast-iron brackets, as is done by Messrs. 
Aveling and Porter, makes a very simple job, and 
serves every purpose. We believe, however, that 
it would be better in all such vans to construct the 
fore carriage so as to get a simple central spherical 
bearing. ‘The van would then be fairly carried on 
three points, however uneven the ground might be, 
and the framing would be saved from racking 
strains. 

Regarding the arrangement of internal fittings 
a good deal might be said ; but we can only touch on 
the subject briefly here. The plan adopted by Messrs. 
Aveling and Porter, of removing the beds from con- 
tact with the side walls, is no doubt an excellent one 
when a van has to be used in a district where there 
isa prevalence of damp weather, If the beds are 
placed against the sides or ends, the walls should, 
we think, be made double at the points where the 
beds are situated, thin lining boards being placed 
inside the framing pillars, and these boards being 
stopped short of the floor and roof so as to leave 
spaces through which air can circulate between the 
external planking and the lining. Lining boards 
Zin. thick would serve the purpose perfectly, and 
they would not add appreciably to the cost or weight 
of the van. As regards cupboards, each man should, 
we think, have—as is the case in Messra. Aveling 
and Porter’s and Mr. Faulkes’s vans—two lockers, 
one for food and the other for clothes. The food 





raming pillars. | 
| and thus for the most part ventilation is secured 


| will 





| The ventilation of such vans as those of which we 


| are speaking is no doubt a most difficult subject to 
| deal with, as the men using them are not likely to 
| take any great trouble in adjusting slides or ventila- 

tors. For this reason it is desirable that as far as 


| possible the ventilation should be effected by arrange- 


ments requiring no adjustment, and of such a kind 
| as not to tempt interference with them on the part 
| of the inhabitants of the van. The ventilation re- 
| quired is of two kinds, namely, summer and winter 
ventilation, the latter being by far the more difficult 
to secure. In hot weather there is a natural desire 
on the part of the men to open doors and windows, 


without any special arrangements; but in cold 
weather it is otherwise, men being too apt to close up 
all openings regardless of consequences. For summer 
use the arrangement of Messrs, Fowler's with oppo- 


| site doors is excellent, as is also Mr, Faulkes’s with 


the large adjustable louvre ventilator in the lower 
ay of the door, and raised ventilators on the roof. 
‘or winter use, however, especially at night, these 
arrangements are of much less service, and we 
believe, in fact, that the only way to secure a venti- 
lator from being tampered with in cold weather is 
to so construct it that no draughts shall inform the 
men of its presence. To secure this end it is 
necessary that special provision shall be made 
for both the entrance and exit of air, and that 
pains shall be taken to prevent the admission of 
down draughts by any roof ventilators which 
may be employed. One arrangement for the 
admission of air which we think might be ad- 
vantageously employed for winter use is as follows : 
Supposing the van to be made with the planking 
outside the framing, let the thin wrought-iron 
many used to protect the sides in the neighbour- 
100d of the stove be fixed to the inside of the 
pillars, and continued from floor to roof. Let them 
also be perforated close to the floor, and let openings 
be formed in the outer planking near the top of the 
sides and behind the iron sheathing. Air will then 
enter near the top of the van into the channels 
formed by the iron sheathing and framing pillars, and 
— down between the iron sheathing and outer 
planking, finally entering the van through the 
openings in the iron plates near the floor line. 
by its contact with the iron plates the air will be- 
come slightly heated, while being admitted behind 
the stove it will become further warmed before 
mingling with the air in the van. On the other 
hand, to secure a constant exhaustion of the vitiated 
air the plan used in many of the kitehen carriages 
in the German ambulance trains might, we think, 
be advantageously adopted. According to this plan 
the chimney of the stove is surrounded by a wrought- 
iron casing, about double the diameter of the chim- 
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ney proper, this casing reaching from the top of the 
stove up through the roof. Openings are formed 
in the casing about 4 ft. from the floor, and others 
close to the ceiling, and the draught caused by the 
rarefaction of the air in the casing then causes the 
air to be drawn off from the carriage through the 
openings at two different levels, while the chance of 
down currents may be avoided by the use of a 
suitable fap on the top of the ventilating casing. 

We have, in the present notice, merely touched 
upon some of the leading points connected with 
van construction and ventilation ; but the subject 
is one concerning which so much is yet to be learnt, 
that, notwithstanding the general excellence of the 
vans shown at Bedford, and the care which has been 
spent in their design, we believe that much superior 
habitations will make their appearance at the 
Royal Agricultural Society's future meetings. 


STEAM PLOUGHING AND TRACTION ENGINES. 
Messrs. Aveling and Porter have at Bedford an 
unusually good collection of their well-known steam 
ploughing and traction engines, the engines shown 
varying in size from a 19-horse steam ploughing 


engi ne of a pair for working on the double- 
engine system) to a 5-horse agricultural locomotive, 
this latter being a smaller size than these makers 
have previously turned out, and being specially in- 
tended for use in France in connexion with a light 
class of thrashing machine. Amongst Messrs. 
Aveling and Porter's exhibits, also, is a 10-ton road 
roller of the type sent by them to Vienna, and 
illustrated by us on page 309 of our fifteenth 
volume. ‘This roller, which now makes its first ap- 
pearance at a Royal Agricultural Society's Show, is 
mounted on two heavy driving wheels or rollers 
(occupying the usual position at the sides of the 
firebox), and two smaller broad wheels or rollers 
situated under the smokebox, these latter wheels 
being placed close together, so that their tracks 
cover the space between the tracks of the driving 
wheels, The leading wheels are slightly conical, 
and they are mounted on a dead axle, of which the 
ends are slightly inclined downwards, so as to bring 
the edges of the wheels together where they bear 
upon the ground. At their upper sides the wheels 
are thus brought sufficiently wide apart to allow of 
a strong centre pin being led up trom their axle 
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through suitable brackets projecting beyond the 
front of the smokebox. This type of road roller 
is exceedingly manageable, it being capable of being 
turned in a very small space, while it can, of course, 
be also employed as a traction engine, or for driv- 
ing machinery. We notice that Messrs. Aveling 
and Porter have now enlarged the steam domes of 
all their engines, and have, at the same time, en- 
larged the capacity of the steam jackets, through 
which, as most of our readers are aware, the steam 
passes in these engines, on its way to the cylinder. 
The alteration is a good one, and will, no doubt, 
have a beneficial effect in securing dry steam. Other 
minor alterations of detail have also been introduced, 
and altogether the exhibits of Messrs. Aveling and 
Porter are worthy of great praise, both for design 
and workmanship. 

Messrs. John Fowler and Co., of Leeds, are, as 
usual, also large exhibitors, and their stand con- 
tains several novelties worthy of special notice. 
The largest engine at Messrs. Fowler’s stand is a 
16-horse ploughing engine, of the type illustrated 
by us on pages 480 and 481 of our sixteenth volume, 
this engine having a round-topped firebox stayed 
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directly to the firebox casing. ‘The engine is one 
of a pair for working on the double system. One 
of the most striking exhibits at this stand, however, 
is the traction engine, of which we give engravings 
on the present and opposite pages. ‘his engine has 
two cylinders, and is provided with but a very small 
flywheel, which is completely hidden behind the 
left-hand driving wheel, as shown. The driving 
wheels are 8 ft. in diameter, and are driven by 
pinions on the second motion shaft gearing into in- 
ternal annular racks fixed to the wheels, as shown 
by the transverse section, Fig. 3, on the present 
page. The wheels themselves have the tyres each 
made up of two T-irons placed side by side, these 
T-irons being connected only by the oblique strips 
placed around the wheels, and there being no 
covering plate, such as was formerly employed. 
Messrs. Fowler show other engines with the wheels 
constructed in the same way, and a very simple 
plan it is. We may remark here, by-the-bye, that 
in Messrs. Aveling and Porter’s 5-horse engine, of 
which we have already spoken, the wheel tyres are 
each made of a single T-iron, widened by the addi- 
tion of a plain ring of the same diameter as the T-iron 
hoop, this ring being placed outside the T-iron, and 
connected to it by the oblique strips, Returning to the 
traction engine which we are now specially describ- 
ing, it will be seen from the engravings that it is 
provided with gearing for two speeds, either of 
which can be brought into action by a clutch moved 
by a hand lever. ‘The brake is fitted to the second 
motion shaft, and is applied by a screw acting at 
the end of a lever, as shown, ‘lhe steering gear is 
placed on the left-hand side of the engine, and is 
operated by a hand wheel, having fixed to it a bevel 
wheel, which gears into another bevel wheel on an in- 
clined spindle carrying a worm which drives the 
shaft for the steering chains, situated under the 
barre! of the boiler. The feed water is carried in 
two tanks, one behind and one in front of the fire- 
box casing, while on the top of the boiler, between 
the cylinder and chimney, a feed heater is fixed, 
This heater consists of a cylindrical casing tra- 
versed from end to end by wrought-iron tubes, 
through which the exhaust steam passes on its way 
to the blast nozzle. The feed water circulates about 
these tubes, it being pumped through the heater on 
its way to the boiler. Messrs. Fowler are now ap- 
plying these heaters to nearly all the traction en- 
gines made by them, and they are found to serve 
the purpose of softening the noise of the exhaust, as 
well as heating thefeed, The engine we have been 
describing was completed in a great hurry, there 
not even having been time to paint it before send- 
ing it to Bedford. During the short trial made of 
it, however, it has worked exceedingly well, and we 
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believe that Messrs. Fowler contem- 
plate constructing other engines of 


By the use of such large wheels the 
frictional resistances will, no doubt, 
be reduced, and hence an increase in 
the effective hauling power of the 
engine may be expected. At present, 
however, the data available respect- 
ing the internal resistances of various 
types of traction engines are too 
few to enable us to estimate, with even 
approximate accuracy, the propor- 
tionate reduction effected by increas- 
ing the diameter of the wheels, and 
the value of this increase is, therefore, 
a matter which must be left to be 
decided by experiment, The subject 
is, however, one of much interest, 
and we hope hereafter to be able to 
say something more about it. 

Turning now to the steam cultiva- 
ting appliances shown at Messrs. 
Fowler's stand, we have to notice in 
the first place an entirely new form 
of turnwrist plough, which is the in- 
vention of Mr. D. Greig and Mr, Max 
Eyth, and which has been specially 
designed to enable powerful engines 
to be turned to effective account when 
shallow ploughing has to be per- 
formed. We shall in a future number 
illustrate and describe this implement 
fully ; inthe mean time we may ex- 
plain briefly its principal features, 

Up to the present time almost all ploughs intended 

















| to be worked by steam have been constructed upon 


the balanced system in a more or less modified form ; 
the great feature of this system being is the employ- 
ment of two sets of ploughs, of which one set is 
raised in the air while the other is in use, or vice 
versd. Where deep ploughing has to be performed 
these implements answer well, but when shallow 
work has to be done—say ploughing less than 5 in. 
in depth—there are difficulties attending their use. 
Thus, in the first place, when the work 1s shallow it 
is necessary, in order to properly utilise the power 
of the engines employed, that a large number of 
furrows should be cut simultaneously, and this 
with the balance system necessitates the use of heavy 
and cumbrous implements. Besides this, half the 
implement being raised in the air is apt to sway 
about, and, by imparting a portion of its movements 
to the parts in the ground, thus produces irregular 
work. For these reasons such implements as twelve- 
furrow balance ploughs are difficult to work with 
advantage, and hence Mr. Greig and Mr. Eyth have, 
as we have said, been led to design the novel turn- 
wrist plough now exhibited at Bedford. This im- 
plement consists of a simple horizontal frame car- 
ried at each end by a broad wheel or roller, and 
further supported in the centre by a third wheel 
mounted like a castor. ‘The end wheels are mounted 
in so-called turntables, and the distance between 
them is such that the intermediate framing can span, 
at an angle of 45 deg., the number of furrows it is 
desired to cut. To the frame are attached the re- 
quired number of ploughs, these each consisting of 
a wrought-iron skife with a long neck turning in a 
cast-iron socket. The broad share and hollow 
mould board of these ploughs‘are made of symme- 
trical form, so that on a plough being turned, what 
was before the trailing edge becomes the cutting 
edge, and vice cersd, the furrow slice being always 
turned in the same direction. When in operation 
the implement travels with the main frame standing 
obliquely to the line of draught, the wheels and all 
the ploughs of course standing at a similar angle 
with the main frame. Of the two end wheels the 
one travels in the furrow and the other in the un- 
ploughed land, and to allow of this and at the same 
time to maintain ihe frame pmapineng) weer ge is 
made for raising or lowering the axle of each wheel 
in turn, according to the position it is required to 
occupy on the untilled land or in the furrow. On 
its arrival as the headland the implement does not 
turn, in the strict sense of the term, but is swung 


round as follows: Let us suppose the implement to | pag 


be travelling with the right-hand wheel in advance, 
then on arriving at the headland the pull of the 


a similar type, with still larger wheels. | j 





suitable for that wheel's 
ground. We have here only attempted to give a 
general idea of the action of this im t. Here. 
after, when we describe it in it will be seen 
how ably the details have been worked out and how 
ingeniously the various movements are ormed 
without resorting to any complication. é imple- 
ment has been tested in the field and found to work 
admirably, andit seems likely to doexcellent service in 
rm re the use of powerful engines in districts 
where ehallow ploughing only is required, In con- 
cluding for the present our notice of this plough we 
may point out the great facilities it affords for trans- 
port, it being my | necessary to turn the wheels so 
that they lie in the direction of the length of the 
frame to reduce it to a very narrow implement, whose 
width is quite independent of the number of furrows 
with which it may be capable of dealing. 

There yet remains two other novelties to be 
noticed amongst Messrs. Fowler's exhibits, these 
being a new form of windlass and self-moving 
anchor for cultivation on the roundabout system. 
In ordinary windlasses for this purpose the rope 
drums are, a8 our readers are aware, arranged on 
horizontal axles; but Messrs. Fowler have de- 
parted from this arrangement, and have in their 
new windlass placed the drums so that they revolve 
horizontally, like the drums of their steam plough- 
ing engines. This arrangement enables the ropes 
to be led off in any direction without the trouble of 
passing the ropes over snatch blocks or guide 
pulleys, while it also enables the drums to be fitted 
with the simple arrangement for coiling the rope 
which Messrs, Fowler have so long used in their 

loughing engines. In the new windlass there is a 
orizontal shaft, which can be coupled to a portable 
engine as usual, this shaft driving, by means of 
bevel gear, a vertical shaft situated between the 
two drums. On this vertical shaft are two loose 
— placed one above the other, with a clutch 
yetween them, by means of which either of them 
ean be made to revolve with the shaft, and thus 
caused to drive the rope drum to which it corre- 
sponds, ‘The whole arrangement is very simple, 
and looks as if it would work well. 

The self-moving anchors, used in connexion with 
the windlass above described, are arranged so that 
they are shifted away from the windlass as the culti 
vatioa progresses, This is the reverse of the usual 
mode of ploughing by roundabout tackle, the ordi- 
nary plan being to start at the side of the field 
furthest from the windlass, and to gradually ap- 
proach the latter. In self-moving anchors, such as 
Campain’s or Messrs, Howard's, the shifting of the 
anchor is due to the pull of the ploughing rope, in 
the former case the shaft carrying the holding tines 
being allowed to revolve, and in the latter a certain 
length of the anchor rope being released; but in 
Messrs. Fowler’s new anchor the rotation of the 
anchor pulley, caused by the passage of the plough- 
ing rope over it, causes it to haul in a certain length 
of the anchor rope, and thus pull the shifting anchor 
forward. One advan of Messrs. Fowler's new 
arrangement is, that whatever may be the inclina- 
tion of the headlands, the anchors can never fail to 
travel in the required direction, while, according to 
the ordinary system, it may, and sometimes does, 
happen that the resultant of the pulls on the plough- 
ing rope falls in such a direction as to have no ten- 
dency to produce the desired movement of the 
anchor. We hope, in a future number, to illustrate 
the windlass tala anchor which we have just briefly 
described. 

At the stand of Messrs. J. and F. Howard, of 
Bedford, one of the novelties shown was an arrange- 
ment of windlass constructed so that it can be 
attached behind the portable engine by which it is 
driven, the power being communicated by a belt. 
The arrangement will be readily understood on re- 
ference to the perspective view which we publish 
on page 50, to the side elevation and plan on 
e 59. From these views it will be seen that the 
shafts of the windlass are, by means of a cross bar 
and bolts, coupled to the back of the engine. As is 
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plates bolted on in this way will not give trouble 
by becoming loose ; but this is a point to be settled 


the cylinder (which is not steam jacketted) on the 
top of the firebox, and connects the crankshaft with 
the second motion shaft by a fast running pitch 


- — ——— 
vu bythe engravings on page 59, the rope is led 
t gine and passed around the pulleys of 
a duu natch block attached to the fore carriage, | by experience. 
the windlass is double geared so that the belt may Mr. Savage 
be run ata high speed. Messrs. Howard also show | gines without the rope drums. 
ne of their s lf-eoiling windlasses in which the 
d s hive a traverse motion on their shaft so as 
to i the r pe coiling properly. 
Of Messra. Howard's most recent pattern of | chain. 


} fi g engine for the double engine system, as 
i at Bedford, we give engravings on page 

\s will be seen from these views, Messrs. 
lloward pla tie rope drum at the extreme rear of 


and drive it by a shaft which is con- 


t th crankshaft | j bevel gear The 

‘ proper, which has a single cylinder, is 
| nd the- boiler and is completely inde- 
pendent of the latter, the engine frame consisting of 
t m box fixed above the tank, as shown 

non page 58, The rope is led off between 

‘ ic pulleys, and the coiling is effects l by the 
trav f t drum on ite shaft. It follows from 
e position of the drum that the pressure tending 

t the driving wheels laterally, is equal to 
and a half times the pull upon the rope, 

a’ thr times as greatas that which exists 
drum is placed under the barrel of th 

t Chis is a defect in Messrs. Howard's ar- 

ria ent to which we have alluded on former 


regards the position of the er 


gine 


| Hloward contend that its disad- 
vaut in some respecta are counterbalanced by | 
t f ty it affords for erection and repairs ; the 
" g parts being entirely independent of the 

! I The latter is of the inary utitubular 
t and has ample heating surface Messrs 
Iloward also show at Bedford a traction engine of 
the general construction as the ploughing 
‘ e we illustrate, but of course without the 


winding drum and the gearing for driving it. 


Messrs. Howard are also the exhibitors this year 
of anew arrangement of self-moving anchor, which 
we illustrate on page 59. In this anchor the anchor 
ro} coiled upon a drum mounted on the same 


t chain wheel, over which and over a small 


aA as 

chain pulley a pitch chain passes. To this chain is 
hinged a pawl or stop, which in its normal position 
! gainst a sliding bar shown in the top of the 


hor frame This bar serves to lock the chain. 
juently the drum on which the anchor 


repe is coiled, and the anchor is thus held. When 


t anchor pulley, however, is turned in one direc- 
tion ly the slack rope, the slid ng bar is drawn 


ehtly back, 


and the pawl hinged to the chain, 











lengines are of neat design and ex 





The crankshaft also carries at the flywheel 
end another chain wheel intended to be connected 
by a pitch chain to one of Messrs. Barford and 
Perkins’s windlasses. One of the chief features of 
the engine is the provision made for shifting it by 
hand. This gear, which is mounted on the smoke- 
box. consists of a crank handle for turning a shaft 
this worm gearing into a 
worl Kz pinion, 
which can b iternal teeth 
formed within the rim of the flywheel. ‘This gear is 
convenient for shifting the through small 
d it 18 j 


a worm, 


provided with 
short shaft « 


wheel on a urying a 
slid into gear with u 
engine 
d service in 
ole. ‘I he 


distances, at also said to do prt 


the event of the engine getting into a ! 
engine is steered by a man standing in front of the 
smokebox. Another engine of Mr. Savage's, similar 
to that dk BCI | by Messrs. 


Perkins and Co., of Hitchin. 


8 also exhibits 





just 


Mr. Charles Burrell, of Thetford, exhibits a good 
collection of traction engines, inclu g the only 
engine with india-rubber tyres to be f 1 in the 
show. This engine is one with the driving axle 
beneath the barrel of the boiler, the engine running 
firebox end first. Mr. Burre}!! also shows a similarly 


arranged but larger engine without india-rubber 
tyres, as well as one of bis pitch-chain engines spe- 
cially intended for agricultural purposes. All these 


ent workman- 


sh Dp 

s al ] ’ 

Mr. W. Allichin, of Northampton, is the exhi- 
bitor of a somewhat roughly-made traction engine 


of Messrs, Aveling’s pattern, the cylinder being 
steam jacketted and the fi 
tinued upwards to form the bi 
the crank and second-motion shafts. Messrs, Clay- 
ton and Shuttleworth also exhibit a traction engine 
of their ordinary pattern, which is « of ex- 
cellent workmanship, but which is not characterised 
by any new features requiring notice her 

tefore concluding our notice of 
section of which we are now Spe tkiz g we must say 
a few words about the exhibits of Mr. Thomas R 
H. Fisken, of Leeds. Mr. Fisken’s system of driving 
steam cultivating machinery by a fast running 
hempen rope has been already described in our 
pages, and is no doubt familiar to most of our readers, 
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f exhibits in the 





then falls down and prevents its return. On the|]and we find from his exhibits at Bedford that he 
pull next coming upon the draught rope, the anchor | has materially improved the design of his windlasses, 
is ha 1 forward until the catch in the chain again | the construction being simplified and rendered more 
‘ nto contact with the sliding bar, the latter] convenient for working. It will be remembered 
having been forced by a spring into a proper position | that Mr. Fisken’s tac le did excellent work at the 
tocatvh the stop as soon as the latter was moved | Stafford trials during t) Wolverhampton meeting 
out of the way by the travelling of the chain. Alof the Royal Agi cult ral society, und swe belic ve 
lirake loaded by a weight and lever is provided to | that a fair number of sets are now In use 
‘ the too free running out of the anchor rop . . 
and t anchor is throughout well and strongly PORTABLE AND FIXED ENGINES 
There are also shown at Messrs. Howard's Of portable engines there 1s of irse a Ver 
8 and a variety of their balance ploughs and turning | large collection at I 1; but f of t 1 show 
‘ as well as an example of a new pattern | any novel pomts either of arra ment or detail 
of t safety boiler, of which we shall have more} Amongst these few we must first speak of an engine 
t y presently, exhibited by Messrs. Clayton and Shuttleworth, of 
M s. Barford and Perkins, of Peterboroug Lincoln, this engine being fitted with a very neat 
| represented by their roundabout tackle,/and effective arrangement of varial expansion 
¢ Campain’s self-moving anchor—already | gear, which we illustrate on pag The expan- 
! 1 in pages —and their very neat four-| sion valves with which this engine is fitted are of 
v wind This firm has been very suc-|the ordinary Meyer type, actuated by right and 
ful with their sets of steam ploughing ta le | left handed screws, the chief feature in the arrange- 
for fa of moderate size, and hence their exhibits | ment being the mode in which the governor is made 
‘ hy of attention Messrs. Barford and | to act upon the expat ion valv. nd Referring 
! exhibiting a steam ploughing en- | to th engraving, it will be seen that the governor 
str 1 by Mr. Savage, of Lynn, in which | as it rises, raises a | having at its 1 a toothed 
dru form the driv ng wheels, this en- idrant acting ona pinion fix 1 a sleeve which 


we believe, being now engaged at work in 
the neighbourhood of the show ground. According 


to Mi Savage's plan the flanyves of the rope dru n 
are provided with angle iron rings, to which are 
bolted plates forming the rims of the wheels when 
the engine is being employed as a traction engine 


When ploughing is to be done the trailing end of the 
18 reated on blocks so ti ! M4 wher ls 


‘ e at the drivi 
clear of the ground, and the tyre plates being 
ved, the drums, with the ropes on them, are 
frexposed. The operations of fixing the engine 


taking off the tyre plates can, it is said, be 
1 in about twenty minutes. Considering 

ari work to which traction engine 
hjected, we are ourselves doubtful whether tyre 


wheels are 








this 


le for the expansion valve spi 


connected to its rod by a 


spindle being eccentric 

spherical joint, so as to allow of its free rotation 
For a portion of its length the ex, ansion ilve 
spindle is made square, and on this portion is fitted 
a sleeve having at one end a dise corresponding to 
another disc formed on the end of th sleeve 





already referred to as carrying the pi 
by the governor. One of these discs carries a pair 
of driving pins, while the other is sh 
in Fig. 3, the effect being that the governor can rise | 
or fall through a certain range without affecting the 
valve spindle. In other words the cut-off is varied 
during the last third of the range of the governor, the 
adjustment being then exceedingly prompt, and acor- 


tted as showr 
i 


also exhibita one of his traction en-| 
Mr. Savage places} 


| vertical 


respondingly good control being obtained of the en- 
gine. A weighted arm is attached to the sleeve fitted 
on the square portion of the valve spindle, this weight 
assisting the governor in bringing back the cut-off 
valves to their normal position, while by altering 
the position of the weight on the arm the speed of 
the engine can be varied within certain limits. The 
arrangement of expansion gear we have described 
has been tested both by running the engine on 
a brake from which the load could be relieved at 
pleasure, and also by employing the engine to run a 
thrashing machine during ordinary work, and during 
both trials it showed excellent controlling power. 
As by the use of this arrangement wiredrawing and 
the loss of economy it involves are avoided, and as it 
is very simple, requiring no extra attention on the 
part of the engine driver, it will doubtless be largely 
used. Of the other engines at Messrs. Clayton and 
Shuttleworth’s stand, we need only say that they 
were of the ordinary patterns of the firm, and of 
their usual excellent workmanship. We may add, 
however, that we noticed that these makers are now 
doing away with the hind axle of their portables in 
those cases where it would have to be cranked to 
pass under or in front of the firebox, and are substi- 
tuting in its stead a pair of axle arms, each of which 
is keyed into a& cast-iron socket or base, having a 
wide bearing on the side of the firebox casing, and 
bolte d to the latte r. 

At Messrs. Ruston, Proctor, and Co.'s stand the 
straw-burning engine brought out by this firm late 


last year makes its first appearance at a Royal 
Agricuitural Show. ‘This arrangement was illus- 


trated and fully described by us on page 485 of our 
sixteenth volume, and we need only add here, there- 
fore, that in a trial at Bedford, made for the satis- 
faction of the judges, it performed capitally, 
Messrs. Ruston, Proctor, and Co. also show en- 
gines fitted with their ingenious expansion stay, il- 
lustrated by us on page 403 of our fourteenth volume. 
Messrs. Garrett, Messrs. Barrows and Stewart, 
Messrs. Wallis and Stevens, and Messrs. FE. R. 
Turner and Co., all exhibit engines of their ordinary 
types, the latter firm showing an engine with Hart- 
nell’s frames and governor. Messrs. Davey, Pax- 
man, and Co., of Colchester, show their ve ry neat 
engines and boilers, one being fitted with 
their new feed-water heater, illustrated by us on 
page 510 of our sixteenth volume. A trial of this 
heater has been made at Bedford by the judges, and 
it has performed most satisfactorily. Messrs. Milburn 
and Co., of the Hatcham Iron Works, New Cross, ex- 
hibit a large vertical engine driving their mills, &c., 
this engine being of the steeple type, and being sup- 
plied with steam from a new form of vertical boiler, 
the firebox of which contains pendent tubes with 
circulating caps. Next come Messrs. Hornsby and 
Sons, of Grantham, and Messrs. Ransomes, Sims, and 
Head, of Ipswich, both with engines of their ordi- 
nary patterns, the latter firm, however, showing one 
engine fitted with Head and Schemioth’s straw- 
burning apparatus, of which we have already had 

n to speak favourably. ‘This apparatus has 
already gained a good reputation, not only for burn- 
ing straw, but ; for dealing with cotton stalks, 
&c., and Messrs. Clayton and Shuttleworth, Messrs. 
Marshall, Sons, and Co., and Messrs. J. Fowler and 
Co., all announ their having become licensees, 
At Messrs. Robey and Co.'s stand the only novelty 
we noticed was a well-built vertical engine with Mr. 
Richardson’s patent boiler, illustrated by us on 
page 34 of our last number, while close by Messrs. 
Hamilton Woods and Co., of Salford, show some of 
Mr. W oods’ bent tube fi d-water heaters, re spe ct- 
ing which a discussion took place lately in our pages. 














The arrangement of these heaters is very neat, and 
they should be effective. The firm of which we are 


waking also exhibit some of their ordinary engines, 
and also an example of Turner's gas engine. This 


latter it a very rough job, but it was not made by 
Messrs. Hamilton Woods and Co., but by a Ger- 
man firm. In Messrs. Hamilton Woods and Co.'s 
hands we msiderable improvement will be 
made in its details, and we shal] probably hereafter 
have something to say about it. 

Next Messrs. Hayward, Tyler; and Co., 
who show a variety of their universal steam pumps, 
including one mounted on wheels with a vertical 
boiler, the whole forming a convenient arrangement 
for temporary for drainage or irrigation. 
Messrs. Hayward, Tyler, and Co. also show one of 
their pumps constructed so as to prevent any run- 
ning away and consequent damage in the event of 
the pump from any cause losing its water or having 
to work against a suddenly diminished resistance. 
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This plan we illustrate on page 47, Figs. 1 and 2 | borough, exhibit as usual a good show of portables, 
showing the ordinary, and Figs. 3 and 4 the new | including a 14-horse double-cylinder engine, with 
arrangement. As many of our readers are aware, | their sliding crankshaft plummer blocks connected 
the slide valve of the universal pump is contained | by wrought-iron stays with the cylinders, these 
within the piston, and the cushion by which injury | stays carrying the motion plate to which the guide 
is prevented in the event of the resistance being | bars are fixed. As we have remarked on former 
diminished is obtained by shutting in a portion of | occasions, this is an excellent type of engine for use 


the exhaust steam at the end of the stroke, just| where hard work is to be done, The workmanship | 


enough to check the motion of the steam piston | of all Messrs. Marshall’s engines is excellent. Next 


without putting any objectionable back pressure 
upon it. When the slide’has “shot,” the piston is 
brought toa stand by live steam being admitted, and 


the exhaust takes place into an open port. In the 
event of the pump losing its water, or the resistance 
being suddenly relieved, the amount of exhaust steam 


thrown instantly into the steam passage (which is 
for a portion of the stroke separated from the open 
air) chokes the engine, or, in other words, not only 
checks the action of the piston, but so curtails the 
stroke that the engine is brought almost to a stand. 
It will be seen on reference to Fig. 4 that the ex- 
haust cavity in the valve is now made double, the 
two portions each ending in a narrow slot, while 
they also overlap each other. ‘The cushioning effect 
is caused by the exhaust during the latter portion of 
each stroke taking place through one of the narrow 
slots just mentioned, but immediately the valve is 
‘*shot” it places the end of the cylinder, which has 
hitherto been receiving steam, in full communication 
with the wide portion of the other exhaust cavity, 
so that during the return of the piston the exhaust 
takes place freely until the end of the stroke is again 


approached, when the remainder of the exhaust is | 


throttled as before. The improvement is an im- 
portant one for engines so placed as to render the 
care of an attendant out of the question, as, for 
instance, in the headings of mines. 

Messrs. Hempsted and Co., of Grantham, show a 
portable engine of Messrs. Hornsby’s old pattern, 
with the cylinder enclosed in the raised firebox 


casing, and they also exhibit some excellent speci- | 
|in the tube chamber, and 9.7 square feet in the fire- | 
| drills, 27 in. to 30 in., an ordinary farm horse has no 


mens of double and treble throw cranks bent from 
straight bars. Messrs. Massey and Hill, of Stafford, 
are the exhibitors of a vertical engine and boiler, 
the latter being of a new type. In this boiler groups 
or clusters, each consisting of three water tubes, 
are arranged round the firebox in a vertical position, 
the tubes of each cluster being united at their upper 
and lower ends by hollow caps, which connect them 
with the water space around the firebox. The hot 
gases pass amongst these tubes and out through 
short flues or tubes, traversing the firebox water 
space, into an annular smokebox which encircles the 
upper part of the boiler. The clusters of tubes ap- 
pear to us as if they would be difficult to keep clear 
of deposit. Next to these exhibitors, Messrs. Ashby, 
Jefferey, and Luke, of Stamford, show several verti- 
cal engines, and amongst them a ]2-horse of extra- 
ordinary design. This engine has a vertical tubular 
boiler with a wrought-iron tank base, the sides of 
this tank being prolonged to connect it with the 
cast-iron base plate of the engine. From this latter 
base plate rise four wrought-iron columns carrying 
a heavy 

is fixed, the entablature having apparently been de- 
signed with a view of providing for the accommoda. 
tion of more cylinders when necessary. ‘The cross- 
head is guarded by a single guide bar, of which the 


upper end is attached to the entablature and the | 


lower end to the barrel of the adjacent boiler (!). 
At the stand of Messrs. May and Mountain, of 


Birmingham, we find a new steam pump—Mr. C. T. | 
Colebrook’s patent—in which the valves are worked | 
The pump appears to work | 


by the exhaust steam. 
well, and we shall probably have more to say about 
it hereafter. 

an example of 


ker, this being shown at work delivering coal | 
into the furnace of a boiler from which the top of the | 
flue has been removed. This enables visitors to 


get an excellent 


t -0al is distributed and the ease with which the 
delivery can be regulated. The apparatus appears 
to answer its purpose admirably, and it is decidedly 
the best mechanical feeder we have yet met with. 


Close by, the Beverley Iron and Wagon Company 
show some well-built portables of neat and sub- 
i engines being mounted on 
wrought-iron wheels of a very neat pattern. One 
feature in these engines is the casting forming a 
combined stuffing box, seats for ordinary and lock- 
up safety valves, &c. The use of this casting saves 


stantial design, thes 


cutting a lot of holes in the boiler and has a neat | 


effect. We illustrate this arrangement on page 54. 


cast-iron entablature, on which the cylinder | 


At the same stand we also noticed | 
Mr. Dillwyn Smith’s mechanical | 


idea of the evenness with which | 


| we find Messrs. Brown and May, of Devizes, who, 

we see, have introduced further improvements in 
| the design of their water heater, these improve- 
| ments referring to the connexion with the pump. 
At the adjoining stand of Messrs. Tangye Brothers 
and Holman, the chief novelty is one of ‘lonkin’s 
steam pumps fitted with a new form of condenser, 
the exhaust steam passing into the suction pipe of 
;pump. The arrangement is very neat and seems to 
| work well, giving a steady vacuum of about 20 in. 
|of mereury. We hope shortly to illustrate and de- 
| scribe this pump and condenser fully. 

The Reading Iron Works Company exhibit a 
| good collection of engines of their ordinary types, one 
i of the portables, however, being fitted with a new 
jarrangement of feed-water heater fixed at the side 

of the boiler. These makers include amongst their 
exhibits a 4-horse engine with one of Mr. Vaughan 
| Pendred’s nozzle boilers, and this has been tested at 
Bedford for the satisfaction of the judges with very 
|good results, During the trial the boiler was 
| worked at an average pressure of about 20 lb., the 
j}engine being run at a moderate speed (but without 
a load) to get the benefit of the exhaust, and the re- 
| mainder of the steam being blown off into the atmo- 
jsphere, ‘The trial lasted 4 hours 2 minutes, the coal 
{burnt was 80 lb., andthe water evaporated from a 


| temperature of 73 deg. was 10.09 lb. per pound of | 


coal, an exceedingly good result for so small a boiler, 

rhe boiler contains 31 cross tubes 2} in. diameter 
| outside by ] ft. 54 in. long, and the heating surface 
was 31.6 square feet in the tubes, 17.7 square feet 


| box, or 59 square feet in all, the evaporation being 


| thus at the rate of 3.4 lb. per square foot of surface 


|per hour. The coal used was good Welsh, and the 


| boiler was fired by Mr. Frederick Moody, whose | 


i » s . . 
| performance, when firing the engine of the Reading 


{Company at the Cardiff competition, will be re- 
| membered by many of our readers. 


We have already mentioned that Messrs. Howard 


| exhibit at their stand examples jof a new pattern of 
| their safety boiler. This boiler is now being manu- 
| factured by the Barrow Shipbuilding Company, and 
we shall next week fully describe and illustrate the 
|new type. Meantime we may remark that we con- 
sider it a great improvement over the pattern of 
horizontal tube boiler which Messrs. Howard have 
lately favoured. In the new boiler the tubes are 
also horizontal, or rather slightly inclined, but they 
| are connected at both ends to vertical tubes instead 
} of at one end also, and improvements have also been 
| made in the constructional details, all screwed joints 
| being now avoided. 


TURNIP THINNERS. 
The turnip thinners form a comparatively new class 
| of implements, Which is represented by several com- 
peting exhibitors. ‘There is no doubt that a really 
efficient implement, which would take out the super- 
fluous plants in the rows, and leave the bunches at 
regular distances, would be amost desirable machine, 
|and one for which a large demand would spring up. 
The operation of thinning turnips by hand, is al- 
ways a tedious and costly one, while at the same 
time it has generally to be carried on at the busiest 
time of the year, when the farmer can least spare 
labour. The requirements of the farmer are about as 
follows: The implement should be certain in its 
work, clearing the plants at regular intervals, and 
destroying them so effectually that they will not 
afterwards grow up again. The earth around the re- 
|maining bunches must not be broken up so as to 
injure the plants it is desired to retain, nor must the 
| leaves of these latter be choked up with the earth re- 
moved with the cleared-out plants. These should be 
deposited regularly on the field, so as to be easily col- 
leeted, and finally the machine should be operated 
so that the horses drawing it should not damage the 
crop. 
ment must act uniformly over the whole field, and 


so that under certain unfavourable conditions it 
may happen that anumber of plants may be cleared 


‘away that ought to be preserved. ‘This drawback, 


Messrs. Marshall, Sons, and Co., of Gains-| however, farmers, especially those on a large scale, 





It is obvious that the most perfect imple- | 


could make no allowance for irregularity of growth, | 


ry ug willing to accept, considering that the loss of 
a few plants is but a small evil compared to depen- 
| dence upon costly and uncertain labour. 

The turnip thinners exhibited at Bedford may be 
| divided into two classess: those in which the knives 
|are fixed, and those with revolving knives operated 
in various modes. 

The former class is represented by one exhibitor 
only, Messrs. Kennan and Sons, Dublin, who show 
four implements of different sizes, known as the 
‘*Clydone” turnip thinner. It is altogether of novel 
design, and looks promising, although it failed to 
satisty the judges on the last trial, when the time 
was very short, and the hoes fitted on to the imple- 
ment were too large. In a second trial, which did 
not tell in the competition, smaller hoes were sub- 
stituted with extremely good results. 

The thinner consists of a convenient number of 
hoes placed in frames at distances apart correspond- 
ing to the spaces desired to be left between the 
tufts of plants ; the frames are supported on crrved 
sides, which travel on the ground across the drills 
transversely to the lines or rows of plants. They are 
connected together, so that from three to six hoes ar» 
worked at the same time, and the curved slides are so 
constructed that as they pass across the drills they 
communicate a wave-like motion to the hoes, causing 
them to dip into the tops of the drills, and removing 
the plants that lie in their respective tracks. 

Very simple means are provided for adjusting the 
slides to drills and furrows of different widths, and 
also of adapting the hoes to different sizes and 
spaces of tufts, and with one of the machines before 
jhim any intelligent man would understand their 
| working in a few minutes. The larger machines 
|have light wheels for turning at headlands, but 
the smaller are so light these are not required, It 
|may be added that no practical difficulty is found 
jin getting the horse to walk across the furrows, 
and he does so without injuring the crop in any 
way. In case of very narrow drills a pony or 
donkey may be used, but for the usual space of 


difficulty. At the usual ploughing pace, the smaller 
machine, with three or four hoes, will space and 
thin from three to six acres per day, and the five or 
six hoe machine from eight to twelve acres; of 


|eourse the wider the spaces are made the more 
|rapidly the work will be done. 


All who have tolerable acquaintance with agri- 
cultural machinery will notice that a distinguishing 


|novelty in the Clydone turnip-thinner is that the 


penetration of the hoe into the soil is wholly 
guided by the guide slides, which rest on the driils, 
so that any irregularity in the depth of the furrows 
cannot interfere with the exact penetration of the 
hoe, which may therefore be adjusted to remove the 
plants with the least possible disturbance of the 
soil. When farm-yard manure has been used, this 
is of the greatest importance, and it is an advantage 
which can be offered by no machine supported on 
wheels running in the furrows where any irregu- 
larity of depth makes the hoes or cutters liable to 


| clog or miss, and to insure perfect working it is only 


necessary that the drills be made parallel to one an. 
other, and at uniform distances apart, so that as 
the machine travels across them (not along them) 
the guides and hoes may work equally on every 
drill. This, however, can be done with sufficient 
uniformity, by alittle care, without any more than 
the skill of ordinary ploughing. The machines are 
ordinarily made adjustable to suit drills of any 
width, from 24in. to 30 in. apart, but whatever the 
width may be all the drills that are to be thinned 
at the same time should be distanced as nearly 
alike as possible, so that one adjustment of the 
machine may suffice ; farmers who contemplate the 
adoption of this machine should attend to this matter 
when sowing their turnips. 

‘The working of the implement will be more clearly 
understood by reference to the accompanying 
sketch, showing the skids in various positions with 
regard to the ridges, and the action uf the hoe upon 
the plants. Fig. 1 shows the hoe H about to enter 
the ridge 3, and the motion of the implement being 
towards the right hand, the skids A! A? de- 
scend the sides of the two adjacent ridges, while the 
hoe necessarily enters the top of the ridge 3, This 
is shown also in Fig. 2, which gives the second 
position of tc implement, when the front inclines 


of the skids receive an upward impulse from the 
face of the ridge, while the implement is drawn on- 
ward ; the hoe, which clears off the top of the ridge, is 
indicated also in Fig. 3, while the plants are dragged 
forward and deposited in the furrow. These im- 
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plements deserve high commendation on account of 
their ingenious arrangement, and no less for their 
excellent workmanship, while, as we have already 
said, they did good work on the trial field. It will 
be noticed, however, that they are only adapted for 
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working in ridged fields, and that the action of the 
implement depends upon the regularity of the ridges, 
In Ireland this class of cultivation prevails almost 
exclusively, while in England sowing on the flat 
is more common ; there is nevertheless sufficient of 
the former class carried out to create a considerable 
demand for the ** Clydone” when it has thoroughly 
established its efficiency. 


does not in any way interfere with the action of the 
chain. The pitched wheel driven by this latter is 
mounted on a shaft running in bearings on the 
swing frame, and it has also, free to slide along it, 
two bevel wheels. The two bars of the swing 
frame which are parallel with the shaft, are pro- 
vided with slots in which slide the brackets which 
extend from bar to bar, and in the centre furnish a 
bearing for the shaft before-mentioned as being 
driven by the pitched chain and wheel. These 
brackets carry each two bearings for a small spindle 
at right angles to the shaft just mentioned, se on it 
isa bevel wheel gearing into that on the shaft, and 
being driven by it. At the inner end of the spindle is 
a crank, and at the outer end a slotted disc, To each 
of these is attached a rod, the lower end of which 
carries the hoes. The upper end of the rod is pro- 
vided with a number of holes, so that the height of 
the hoe above the ground may be easily regulated. 
On the side of the swing frame below each crank 
and dise is a guide formed with a pair of small rollers 
in which the rod works, and these guides are set at 
such anangle that the revolution of the crank and dise 
gives an elliptical travel to the hoes, which, of course, 
move ata varying speed, the quickest part of the 


| turbing the soil around the remaining bunches. Mr. 


travel being at the moment when the hoe strikes the | 
| are placed loose tyres, with frequenttand deep pro- 


ground to cut out the plants. By the arrangement 


above described every desired motion is given to | 


| 
| 
| 
i 
| 


Thomas Hunter, of Maybcle, Ayrshire, exhibits 
implements in which, when single, one, and when 
double, two discs are placed in the forward part of 
the frame, and are caused to revolve by gearing from 
the main axle. Long narrow knives are attached 
to the ends of arms radiating from the discs, and 
these knives entering the ground and at the same 
time advancing, clear out spaces from 10 in. to 12 in. 
wide, but leaving bunches of plants untouched at 
regular intervals. In the double implement, one of 
the discs is pierced a few inches in advance of the 
other, and means are provided of regulating the 
distance between the axles of the dises to cor- 
respond to the width apart of the rows. By means 
of a lever the depth also, to which the knives pene- 
trate, can be adjusted. We believe that this im- 
plement does fair work, and that already a consider- 
able number are in use, 

Messrs. Holmes and Sons, of Norwich, who re- 
ceived the commendation of the judges for their 
turnip thinner, exhibit two classes of these imple- 
ments, one very similar to that just described, and 
the other upon an entirely different principle, which 
we may briefly describe. It consists of a wooden 
frame carried on two large wheels, upon which 


jections, These tyres are easily remeved, and are 
found of service when the ground is in an unfavour- 
able condition. 

Bolted to the timber frame is an auxiliary frame 
carrying the mechanism. The wheel axle passes 
through a vertical bracket, bolted to the frame. The 
lower part of this bracket has a bearing, in which 
runs horizontally, a bevel wheel gearing into a bevel 
pinion on the wheel axle. The horizontal wheel, 


| which may be changed for varying —_ drives in 


its turn a pinion on the end of a shaft leading to 
the back of the implement. The other end of this 
shaft is bent into a double crank, the whole being 
































DETAILS OF CORN DRILL, BY MR. A. ARMITAGE, BURY. 


Turning now to the other class of implements, | the implement, and the hoes can be adjusted in 


those with revolving knives, we will commence with 
the thinner of Messrs. Ransomes, Sims, and Head, 
which, while it did not make itself heard on the 
trial field, is a unique implement. It was perhaps 
scarcely wise of this firm to put the machine on the 
ground, or to enter it for competition, for it bore 
traces of having been very hastily finished for the 
oceasion, and is certainly not the final develop- 
ment of the principles it embodies. 

The implement is a very large one, running on 
two wheels which support the main frame. On the 


| width and height at pleasure. 


side bars of this frame are two brackets carrying | 


wheels, round each of which passes a chain, crossing 
itself underneath the wheels, and being attached to 
the second frame carrying the mechanism. The 
latter thus hangs freely, and can be raised, lowered, 


or moved laterally by means of a lever at the | 


side. To facilitate also the movement of this frame, 


the side bars have at each end a roller on the under | 


side, which bears upon a corresponding runner on 
the fixed frame. By this means a great freedom of 
motion is imparted to the moving frame, in any 
desired direction. ‘The required rotation is ob- 


tained in the ordinary way from the main axle of | 


the implement, change wheels being provided for 
varying speeds, while the machine can be thrown 
in and out of gear by a clutch and lever. The mo- 
tion thus obtained is transferred by means of a 
pitched chain to a vertical wheel upon the swing 
frame, the vertical and lateral movement of which 


As the machine ad- | 


vances along the field four points are attacked | 


simultaneously, and under favourable conditions 
good work can be performed. 
state, however, the machine cannot be regarded as 
perfect, but much may be done in improving de- 
tails, and decreasing price, which is so high as to 
form a serious objection to the implement, al- 
though it can be used by a horse hoe by means of a 
loose frame which can be added to the implement 
when desired. 

The remaining implements for turnip thinning 
that are exhibited, consist essentially of knives, set 
at intervals around one or more wheels, the revolu- 


In its present | 


sufficiently supported by bearings on the frame. 
Upon each of the cranks is mounted a bent bar, and 
to insure the motion being in the desired direction, 
a vertical spindle is added sliding in a guide bolted 
to the frame. At each end of the bar is placeda 
hoe blade, set up in place by a bolt, but which can 
be shifted to and fro according to the width of the 
rows to bethinned. The crankshaft being caused 
to revolve by the gearing just described, a circular 
motion is given to the hoe blades as the hoe bars 
rise and fall, this motion being approximately that 


| required for clearing the plants. Apart from the fact 


tions of which, combined with the onward motion | 


of the implement, are intended to produce the de- 
sired effect. Several of this class competed, the 


whole of the honours being awarded to Mr. William | 
Smith, of Kettering, who exhibits several sizes of this | 


implement. 
of wheels, the axle of which, through bevel gearing, 


It consists of a frame carried on a pair | 


| gives motion to a pair of discs on the forward | 


part of the implement, but set at an angle of about 
45 deg. with the axle. These discs are provided 
with slots, in which are secured the arms carrying 
the knives, the number of which may be varied at 
will, according to the distance the cultivator desires 
to leave between his plants. The knives are pointed 


when they enter the ground, and are only of a suf- | and f ; 
ficient width to do their work cleanly without dis- | thinning turnips. As may be supposed, and as in- 


that the power is not applied in so direct a manner 
as when the knives are mounted on discs, the im- 
plement is deserving of favourable notice as an in- 
genious attempt to fill animportant demand. Several 


| other makers exhibit implements intended for this 


special purpose, and several more entered them for 
se but failed to place them on the ground. The 
above notice, however, includes all the special 
turnip-thinning machines that possess features of 
interest. 

HORSE HOES. 

The second general division, No. IL, of imple- 
ments for which prizes have this year been awarded, 
comprises horse hoes, which are subdivided into five 
classes, Nos, 13 to17. These include horse hoes 
for general purposes; combined horse hoes and 
drills for small seeds, single-row borse hoes for ridge 
and flat, single-row grubbers and horse hoes for 
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deed we have already indicated, there were a great 
many entries in thissection. A large number of the 
implements were not new, but there were others 
which were, and to the specialities of these itis now 
our purpose to direct attention. When we refer to 
“new” implements it is not to be assumed that 
novelty applies to the entire apparatus, or runs 
through the whole construction in any one case, 
What is intended to be conveyed by the term 
‘‘new” to implements in this class—as indeed in 
most others—is the fact that certain portions of the 


implements have undergone modification ; that cer- | 


tain of theirdetails have beenimproved, and thatsuch 
a combination has not soostenlllé been exhibited. 
Taking, then, the horse hoes, we commence with 
that of Mr. William 
Bedford, a local exhibitor. The speciality here is 
the fitting of the steel-bladed hoes with screw clips, 
by which means they are firmly secured to the 
bars, and can readily be adjusted to any required 
width for work. Mr. Whitehouse’s single-row 
grubber is similarly arranged to the implement just 
described, but is fitted with grubber tines and two 
front wheels. In the self-expanding horse hoes of 
Mr. J. D. Snowdon, of Doncaster, the attendant is 
enabled to contract or expand the hoes, while the 
implement is 
from the stilts, 
pair of springs, and are set to any required width 












































UNIVERSAL STEAM PUMP BY MESSRS. HAYWARD, TYLER, 
by pe rforated quadrants and pins, Messrs. J. L. 
Baker and Co.'s unprovements in their horse hoes 


refer to the steerage of the implement. The steer- 
is connected, and works in harmony with the 
levers which carry the hoes, the steerage being thus 


aye 


put in action by the man who guides the hoes witb- | 


out any special attention on his part. The guards 
for the levers are closed in at the top, the hoes 
being thereby kept more steadily at their work 


in with the ordinary open-topped guard, Mr. 


W. Smith, of Kettering, forms the bars which carry 
the hoes of his new implement with A-shaped edges, 
the tines being notched to fit, and making a secure 
fastening. The transverse bars carrying the hoes 
are jointed at the centre, so as to enable the im- 
plement to adapt itself to uneven surfaces of the 
land. Mr. J. Gillitt, of Dallington, has in his horse 
hoe a parallel motion arrangement for altering the 


width of cut. A semicircular rack is pivotted to the 
beam at one point, and the set of the implement is 
retained by passing a pin through the rack anda 
hole in another part of the beam. 

A new firm of exhibitors appears in the lists this 


year at the Royal Agricultural Show. This is Messrs. | 


Vipan and Headly, who, however, are successors 
to Messrs. Hunt and Pickering, a firm well known 
to most of our readers. 
in their horse hoe, regulate the lift for ridge or 
furrow by means of a chain attached to the steerage 
handles, and working over a quadrant to which it 
is attached. The quadrant is worked by a lever, 


and the chain is » 





Whitehouse, of Ampthill, | 


in motion, without removing his hands | 
The hoes are pressed apart by a | 


Messrs. Vipan and Headly, | 


| by, ® pin. The s handles are attached to a 
| rising bar, by which the pitch of the tines is regu- 
| lated, ‘The feet are of cast steel, and are remov- 
|able. This implement was highly commended by 
the judges at ord, whilst for their single-row 
| horse hoe, for ridge and flat, this firm received the 
| second prize, In the lever horse hoe of Mr. Ford- 

ham Mote, of March, Cambridgeshire, separate 
| levers and weights are dispensed with, being re- 
wag by lever frames, Each frame carries three 
| hoes, and has a smali wheel to regulate the depth, 
and a lever working from a shaft to vary the pitch. 
The lever frames being separately pitched, the hoes 
| in the furrows cut to the same depth as those on 
| the ridge. For this implement Mr. Mote has been 
awarded the second prize of the Society in this 
| class. Another independent lever hoe is that of 

Messrs. Smith and Grace, of Thrapston, and for 
| which they were awarded the first prize at Bedford. 

In this implement each hoe is set upon a separate 

lever, and will rise and fall to meet the inequalities 

of the land. The levers are steered from the end 

at which the hoes are fixed, instead of at the front 
| end, the advantage being that the hoes will imme- 
| diately answer to the steerage. The levers have a 
fall of about 12in., and work up a guide rod. The 
frame is hung up at three points, viz., upon two 
chains in the rear and a friction roller in the front. 
| The two hind chains are attached to small cranes, 



































AND CO, ; ARRANGEMENT FOR CUSHIONING EXHAUST. 


which move backwards and forwards, so that the 
frame does not lengthen or shorten, but always has 
a parallel motion, 

Mr. R. Boby, of Bury St. Edmunds, has a lever 
horse hoe in which the leading novelty is the intro- 
duction of a flat spring. This spring is fixed to a 
rocking bar, the lever being jointed and the spring 
superseding the ordinary weight. The pressure of 
‘each spring is brought into the levers by a handle 

attached to a rocking bar. By this arrangement 
the points of the hoes are pressed properly into the 
ground, instead of the hoes being pressed flatly 
downwards in a vertical line as with weights. Mr, 
G. O. Gooday, of Stanstead, in his new horse hoe, 
employs a double stalk in the form of a parallel 
ruler, in place of the ordinary rigid stalk. By this 
means each hoe adapts itself to the unevenness of 
the ground, whilst the pitch of the hoe remains the 
same however deep it may fall, being always in a 
vertical position. The links connecting the two 
stalks are very short, being not more than 4in. in 
length ; this, says Mr. Gooday, gives the implement 
a great advantage in hard ground over one with 
long links. Each hoe can be weighted, and by 
means of a small worm and wheel fixed on a rock- 
ing shaft, the pitch can be regulated without stop- 
ping the implement. Another parallel motion hoe, 
and one which runs Mr. Gooday's somewhat closely, 
is that of Mr. S. C. Armitage, of Chatteris, Cam- 
| bridgeshire. In Mr. Armitage’s implement, the leg to 
| which the share is attached is connected by two levers 


t at any required length upon it | proper instead of one, thus enabling it to maintain the 








cutting angle of the share at whatever elevation it 


pas ag gpa. The hoes adapt themselves to 
uneven land, there is a neat arran t for 
tightening up the lever joint. The joint is made 


by a bolt and nut having a coned washer or plug 
fitting into a counter-sink in the lever, and when 
the lever joint works loose a slight turn of the nut 
tightens it up again. 

The special points in the horse hoe of Henry 
Waudby and Robb, of Outwell, Cambridgeshire, are, 
first, the regulation of the depth of cut by means of a 
curved foot instead of a wheel, which is liable to 
clog. The foot is fixed in front of and precedes the 
share. Next the levers work independently of 
each other by means of separate chains, but are all 
raised at the same time by a lever. Holes in the 
lever are superseded by the adoption of a malleable 
boss sliding in the lever. Messrs, Murray, of Banff, 
N.B., have a useful implement for the colonies and 
general exportation. It first forms an ordinary 
single plough with an anti-friction wheel. By re- 
moving the plough body a ridging or drill body can 
be attached with a vertical wheel which does away 
with the sole plate. The third combination is a 
horse hoe or scuffle harrow, which can be used for 
clearing between the ridges, It thus forms three 
separate implements in one, an important advan- 
tage where freight has to be taken into considera- 
tion. In the horse hoe of Messrs. B. Reid and Co., 
of Aberdeen, there is a novel and simple arrange- 
ment for securing the blades to the shanks, The 
attachment is made by forming the top of the blade 
hilt into a semi-circular hook which is threaded 
through a couple of openings in the shank, the 
two being then secured together by a nut and bolt. 
The shanks are attached to the framing by set 
screws, so that they can easily be regulated to 
the required width of cut. ‘The hoe is adapted 
for the fore steerage of the drills, and, being so far 
interchangeable, it effects an economy to the extent 
of saving one implement. The last implement of 
this class for notice here is the one-row horse hoe 
of Messrs. E. Page and Co., of Bedford. The 
framing is stepped in plan, being formed with four 
parallel bars, so arranged that as many or as few 
hoes may be used as may be desired. There is a fixed 
leading hoe at front, and the implement is arranged 
to work at any angle of ground surface. 


DRILLS. 

We have already noticed, in considerable detail, 
the drills entered for competition by the principal 
makers; there remain, however, several of these 
machines which, though they were not tried, pos- 
seas some points of novelty that render them worthy 
of a notice. Mr, W. Gilbert, of Shippon, shows 
several well-made drills, with light wrought-iron 
trussed frames. The largest of these is a corn 
drill, of fourteen rows, with broadcast for sow- 
ing clover with the wheat. The coulters are placed 
well clear of each other, and the attachment of the 
levers to the lever bars is simple, consisting of a 
cast-iron block fitting round three sides of the square 
bar, and having a fang bolt passing through the 
block, and catching hold of the bar; by slacking 
the nut the coulter can be either removed, or its 
position varied. ‘The coulter levers are attached to 
the block by a forked end and a through pin. This 
drill is fitted with a steerage having the draw link 
fixed, an arrangement which must throw additional 
labour on the man in charge. We have already 
alluded to the mode of fastening the coulter bars in 
the drills exhibited by Mr. A. Armitage, of Bury. 
The sketch on the opposite page shows the precise 
arrangement, the coned pieces being indicated in 
dotted lines. On the same page is a sketch of the 
mode adopted by this maker of mounting his corn 
box, together with the side lever for raising it, when 
change wheels are introduced. Besides the imple- 
ments which competed, Mr. Armitage exhibits several 
at his stand, all of which are deserving of praise for 
their good workmanship, 

Messrs. S. A. and H, Kell, of Gloucester, show 
several drills, one of the leading peculiarities of 
which is the absence of weights to the coulters. 
The makers claim that they reduce the draught by 
one-half with this arrangement, securing excellent 
work at the same time; but their statement would 
agnees to be too favourable. The coulter blades are 
of a peculiar form, and are made of steel. They 
are reversible, and easily attached and taken off, so 
that when one point is worn or broken, the blade 
ean be reversed. The bar upon which the coulter 
levers are mounted can be raised or lowered, so as 
to alter the depth of the work ; to this end the bar 
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is attached to links on each side of the frame, the 
links having holes at short intervals, and a locking 
pin, to fasten the whole together The coulters 
are all raised simultaneously by chains attached to 
an axle in the ordinary way, and the action of lift- 
ing throws the box out of gear, so that in turning 
at the headlands no waste of seed is incurred. On 
the same stand is a small light three-row drill, very 
simply aud efficiently arrang d, 

Mesars. Beare. Son, and Co.. of Newton Abbot, 
exhibit a mangold and turnip drill combined with a 


manure distributor, The main box contains no- | 


thing to note—a grooved barrel and a stirring bar 
armed with projections, the latter worked by a 
cam at the end of the box. The seed box is di- 
vided into three independent compartments, and is 
hung free upon centres, a vertical position being al 
ways maintained by means of hanging balance- 
weights. The distance between the coulters can be 
regulated by means of slides in the front of the 
manure distributing flap, the coulters are pinned to 
their sides, and the two outer ones can be moved to 
the right and left, so as converge and diverge from 
the centre one which is always stationary, The 
coulters are lifted out of work by a side lever. 

The Reading Iron Works Company show a cheap 
and very well-made broadcast for sowing clover 
and small seed. The box is long and light, of 
a Y section, and is mounted on a single-wheeled 
barrow. The bottom of the box is provided with 
ridges and furrows, and from end to end extends a 
light spindle, on which at regular intervals corres- 
ponding with the furrows in the box, are mounted 
small brushes arranged radia! Motion is given 
to this spindle by means of a bevel wheel upon it, 
which is in connexion with a light gearing actuated 
by the forward motion of the implement. In the 
front of the box and opposite each brush are a 

umber of small holes, the sizes of which, however, 
vary, and extending along the whole length of the 
box, in front of these openings, is a metal strip, 
also perforated. By sliding the strip to and_ fro, 
a greater or less number of the small holes are 
covered, or as the strip is divided in the centre, and 
coupled together by a pair of slotted bars, it can 
be thrown out of gear on either side, so that only 
one half of the implement is in operation. In the 
one exhibited by the Reading Company, the slides 
are regulated by a screw in the centre, but less cer- 
tain means are adopted in the few broadcasts of 
this class which are shown by other makers 

A large number of turnip drills are exhibited, 
fi w of them pre senting any featur of novelty 
An exception must be made, however, in favour of 
Messrs. G. W. Murray and Co., Banff, who have some 
good details in their implements, roughly executed, 














however. Iwo of these drills are shown by these 
makers, one of them being in the prize stand, while 
the other, with which is combined a manure drill, 


did not enter into competition This latter carries 
two drill boxes, in the bottom of each of which isa 
revolving stirrer, which feeds the manure out of the 
box in fixed quantities, which are regulated by a 


sluice at the bottom. On the outside is a scale, 


graduated with hundredweights per acre, so that 
the exact amount desired may be delivered. In the 


t is moved by 


top of ich box is an agitator, whicl 


hand from time to time to break up the manure if 
it cakes in the box: of course t lower stitrers are 
driven off the motion shaft I} ed boxes are 
arranged in the ordinary way, but serrated wheels 
are employed instead of cups, there being a pair of 
wheels in each box, one with smaller serrations than 
the other, f sowing different qualities of seed 
A light spindle extends between the two boxes, the 
ends entering each one. ‘They are furnished with a 
stirrer, and n imtermittent mot ni 1m} irted ti 
them by means of a tooth: d wheel on th spin ile, 


ring into two pins, which are placed on the back 


of the geared wheel driving the seed disc shaft. Th 
implement has the ordinary arrangement of ridg: 
and flat rollers, and all the necessary adjustments 


for both manure and seed coulters are provided 
for. 

In a small turnip drill by Messrs. F. and H. Ren- 
dell, of Norwich, very good work is shown without 
much novelty ; the cup shaft is reversible, and each 
dise has cups of varying sizes attached to it for dif- 
ferent classes of work. A drag chain is hung to 
each coulter to close up the earth in front of the 
flat rollers 

Finally Messrs. Corbett and Peele, of Shrewsbury, 
show some turnip drills in one of which the cup-dis: 
spindle is driven by a strap and pulleys, instead of 
by gear wheels, 


MANURE DISTRIBUTORS, 

Prizes having been announced for manure distri- 
butors, the entries in this respect were somewhat | 
numerous, although there were not many novelties | 
amongst them. Nor did new implements take the | 
prizes, either in the case of wet or dry manure im- 
plements. In the liquid manure distributor of 
Messrs. R. and J. Reeves, of Westbury, which took 
the prize, the manure is delivered by means of cups | 
or dippers on cylinders. The dry distributor which | 
took the prize, although entered by Mr. Thomas | 
Chambers, of Colkirk Hall, was nevertheless made | 
by Messrs. Garrett and Sons. One of the novel- | 
ties in dry manure distributors was that of Mr. T 
Harrison. of Burten Road, Lincoln. In this im- 
plement a shaft fitted with stirrers is set in the 
bottom of the hopper. A bent dise is carried on 
the end of this shaft and gears into a bar carrying 
a set of clearing blades, which are thus made to 
reciprocate and clear the way for the free passage of | 
the manure at the bottom of the hopper. The dry 
manure distributor of Messrs. H. Beare and Son, of 
Newton Abbot, Devon, consists of a revolving 
barrel on which the manure is carried round. The | 
surface of the barrel is grooved, the grooves being 
cleansed by scrapers driven by a cam wheel. Aset 
of stirrers is kept moving with a reciprocating 
action in the manure box and prevents clogging. 
Each revolution of the drum carries with it a por- 
tion of the manure which is thrown off by the 
scrapers—these latter constituting the chief novelty 
in the implement. The liquid manure distributor 
of Messrs. James and Son, of Cheltenham, is a 
well-made wrought-iron tank, having a capacity of 
260 gallons, and being carried on three wheels, the 
leading wheel being of small diameter. The manure 

is passed through a strainer as it enters the tank, 
and is distributed through a perforated spreader at 
the tail of the machine. A regulating lever enables 
the driver to control the quantity distributed and 
to limit the outflow to one-half if desired. This dis- 
tributor can be used as a water-cart. The tumbler- 
carts of this firm for liquid manure and sanitary pur- 
poses are of wrought-iron with oak sides. ‘The body 
of the cart is suspended on the axle, so that it can bi 
turned over to diseharge its load. ‘This is effected 
by an endless chain carried over chain pulleys 
on the shafts and body, that on the shafts being 
actuated by worm gearing worked from a crank 
handle. Mr. R. Willacy, of Preston, had both a 
wet and a dry manure distributor, They are both | 
so constructed as to be adaptable to any ordinary 
cart. For wet manure Mr. Willacy has a pair of 
spiked rollers carried in a framing, which can be 
fixed on to the tail of a cart. The rollers are coupled 
together, and are worked by chain gearing from a 
pulley on the axle of the cart wheel, and which is 
removed after use. An endless web in the bottom 
of the cart passes over a couple of rollers—one of 
which is in gear with the spiked roller gear—and 
carries the manure backwards to the spiked rollers, 
by which it is distributed over theland. The appa- | 
ratus for distributing the dry manure is also adapt- 
able toa cart, and is driven in the same way. It 
consists of a hopper into which the man in the 
cart empties the bags of manure Be neath the | 
hopper is a pair of dises, both revolving outwards 
from each other. The manure falls on the discs, 
land by means of radial ribs cast on them it is well 
distribute 1 over the land. Messrs. Milburn and 
Co.. of the Hatcham Iron Works, New Cross, have 
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simplified their manure-drying machine, by dis- 
pensing with four pairs of cranks, and substituting 
one pair, using only one pair of side connecting 
rods, _ The scrapers are now made to perform their 
work by a very simple arrangement. On one end 
of each of the connecting rods is a friction pulley, } 
each of the same ends, being connected with the 
frame carrying the scrapers. By the action of the 
crank at the other end of the rod the friction pulley 
| passes alternately over and under an inclined plane, 
thus giving the necessary rise and fall to the scrapers. 
The amount of inclination is regulated by a rising 
and falling block placed under one end of the in- | 
clined plane, and which is set by a screw and hand- 
wheel. Messrs. Milburn exhibited one of their 
conoidal stone mills with a special feeding motion | 
| 
| 


for grinding wet manures, 


PLOUGHS. 

The exhibits of ploughs other than those for steam | 
cultivation, which we have already noticed, are, as 
may be imagined, very numerous, but the whole 
collection presents very few novelties, the patterns 
for the most part being standard ones, to which 


successful makers, having arrived, see no reasons for 
departing from, ‘There are, however, three or four 
to which special reference may be made, the most im- 
portant of them being Davy’s turnwrest plough, 


| manufactured and exhibited by Mr.'T. R. H. Fisken, 


of Hunslet, Leeds. The moving parts of this plough 
are the share, the two mould boards, which balance 


each other, and the coulter, and all three are set in 
| motion by one lever, which passes in an inclined 


position from the rear of the plough body to the 
back of the implement, where the handle lies ready to 
the hand of the attendant. This handle is locked 
to one or other of the stilts by a catch, according to 
the side in use. The arrangement is as follows: 
‘The share is placed on the end of a spindle which 
passes through the body of the plough, and termi- 


| nates in a joint which is pinned to the forked end of 


the lever before mentioned, as controlling the whole 
of the movements. By reversing this lever the 
share is therefore turned, and at the same time 
shifted laterally to suit the corresponding mould 
board, which is thrown over by the same movement. 
Phe two boards are counected together by hinged 
bars, which are provided with a link in the centre 
through which passes a finger, forming part of the 
lever, and projecting from it at right angles. Finally, 
a light bar, with a loop in the middle, is attached to 
the two mould boards, and through this loop passes 
the end of a rod going forward to the coulter to the 
top of which it is attached. The position of the 
loop is such that when the lever is in either ex- 
treme position, that is, when the plough is set for 
either right or left-handed work, the rod is held 
fast by the loop, and the coulter is firmly secured, 


| It should be pointed out that to the inner side of the 


end of the mould board is bolted an arm, which takes 
a bearing direct upon the body of the plough, and 
stiffens the implement greatly. It will be seen from 
the description that the arrangement of the implement 
is extremely simple, while at the same time it is 
thoroughly practical. It is, infact, a preferable ar- 
rangement to the excellent and well-known turn- 


| wrest plough of Messrs. Ransomes, Sims, and Head, 


in which the mould board and share are turned by 
bevel gearing, and the coulter thrown over by 
separate means. And it is altogether a cheaper and 
more convenient implement than Howard's double 


| plough, which consists of two distinct implements 


mounted on a bent frame, in such a way that one 
is in the air when the other is in the furrow. Of 


| Messrs. Ransomes, Sims, and Head’s plough exhibits 


there is little to report ; the collection is extensive 
and varied, but contains no new implements. ‘The 
potatoe-raising plough with serrated mould board 


| and revolving fingers, which lift the potatoes from the 


ground and deposit them with great regularity, 
is a neat light implement, and shows the same class 
of work which has so long gained this firm a good 
reputation. A speciality belonging to this stand is 
the bowl-shaped wheel for turning at the headland, 
an arrangement not surpassed by any other maker, 
Messrs. Vipan and Headly, of Leicester, and 


| Messrs. Corbett and Son, of Wellington, Salop, both 
;exhibit as new implements a number of ploughs, 
| which, however, possess no apparent novelty. ‘The 


former shows wooden-framed implements of good 
work, and considerable weight; the latter have a 
number of iron ploughs, including several three- 


| furrow implements, a ridging plough, with the lower 


edges of the mould boards deeply serrated, and a 
potato raiser, almost exactly like Ransome’s, and 
having a mode of adjusting the position of the re- 
volving fingers. The centre upon which these re- 


|volve is carried at the end of a slotted bar which 


rests upon the stilts of the implement, and can be 
adjusted by bolt as desired. 

A somewhat complicated implement is that shown 
by Messrs. F. and H. Randell, of Norwich, but the 
work is tolerably good, and the price, all things 
considered, low. ‘The implements, which are repre- 
sented by several varieties, are for double furrows, 
and present a speciality in the mode employed in 
raising the shares from the ground. The fore car- 
riage runs upon wheels carried by the ordinary 
vertical sliding bars, and in the middle of this fore 


|carriage is a boss, into which is firmly secured a 


vertical rod, a pin passing through the boss to hold 
it in place. Upon the rod is placed the forward 
part of the plough frame, to the underside of which 
is connected a lever going back to the rear of the 
implement. By depressing this lever, the plough 
is raised up out of work. Upon the top of the 
vertical rod is secured the turning yoke, which is 
connected to suitable levers going to the rear 
of the implement, where it is within easy reach of 
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the man in attendance. A means of adjusting the | 
height of the implement is found on the fore car-| 
riage, and consists of a lever, one end of which | 
takes hold of that part of the frame moving | 
the vertical rod, and the other ig furnished with a’ 
handle, by raising or lowering which against a 
quadrant provided with heles, the set of the plough 
can be adjusted, and the position maintained by 
means of a pin passed through the holes just) 
mentioned. ‘The width of the shares apart is regu-) 
lated by slots in the frames, which allow the top bar 
carrying one of the plough bodies to be shifted ac- 
cording to requirement. Each plough body has also 
a direct vertical adjustment by means of a screw, 
which, when it is turned, raises the body, a cast-iron 
block bolted to the frame serves asa guide, and the | 
degree of elevation given is gegulated by means of a 
scale cast upon the body of the implement. 

We should not omit to notice a small novelty in-| 
troduced and shown by Messrs, Follows and Bates, 
Manchester. Itis a little light implement adapted 
for garden or small occupations. It has three loose 
parts, a share, a scarifier, anda hoe. Each of these | 
can be attached by wedges to the light frame, 
running upon a wheel which forms the body of the 
implem<¢ nt. | 

Finally, we may include in this notice an imple- 
ment shown by Mr. Thomas Hunter, of Maybole, | 
although it belongs to ploughs only as the potato) 
raiser does. It is employed for lifting turnips, and 
consists of a revolving wheel in front, armed with 
a number of knives which cut off the tops of the 
turnips, while at the rear follow two long shares, or 
rather tines, which enter the ground, and lift the 
turnips. It appears but a crade implement, and we 
should imagine could scarcely be used with eco- | 
nomy, as there must always be a considerable per- | 
centage of turnips injured by the iron lifters. 


CULTIVATORS AND GRUBBERS, 

The cultivator of Mr. W. Whitehouse, of Ampt- 
hill, Bedfordshire, possesses several novel features 
Atthe front is a round rack attached to the axle of | 
the leading wheels, and into which is geared a} 
toothed wheel by which the depth of the work 
can be accurately regulated. The main wheels are 
mounted on cranked axles, which are set at an 
angle instead of being vertical, and are so arranged 
that the machine is lifted out of its work by the 
The root grubber of Mellard’s ‘Trent 
foundry, is neither a new implement nor has it 
any matter of detail calling for notice. It is, how- 
ever, well made, and did its work so thoroughly in 
the trial ground that it took the prize against 
nineteen competitors, 

HARROWS, 

The novelties in harrows are very scarce ; several 
sets, however, of new ‘esign were shown by Mr. G. 
Campion, of Ramsey, H untingdonshire. In these im- 
plements the upper parts of the tines are formed with 
a solid head presenting a double flange, which bears 
upon the upper edges of the zigzag framing bars. 
‘Lhe bars with the tine between them are held firmly 


horses. 


to engage either in the quick motion of an internally 
geared wheel on one side for mowing, and of an ex- 
ternal toothed wheel for the slower motion of reap- 
ing.. The fingers are set above, instead of below, the 
finger bar, the bottom of which is flush—a decided 
advantage, In this machine, the finger bar is lifted 
in the common way by a lever, chain, and quadrant, 
and the track board is so attached that it is lifted 
with the bar instead of having to be raised by hand. 
Means are also provided for adjusting the set of the 
finger bar, a very useful addition, and common to 
the leading makers. Messrs. A, Macgregor and Co., 
of Leigh, an offshoot from the former firm, show well- 
made and cheap mowers and combined machines, 
which differ from the foregoing rather in minute 
details than in any principle of design. Finally, J. 
Williams, of Rhyl, appears to satisfy his customers 
with some primitive machines. The mode of attach- 
ing the fingers and fixed knives may be mentioned. 
The knives are rivetted to the bar and the fingers 
bolted thereto, so that they can be easily removed. 
On the contrary, the removal of the knives must 
be attended with considerable delay and difficulty. 

At the stands of the leading makers of these ma- 
chines, we noticed no novelty in construction. Pro- 
bably the demand for standard patterns of mowers, 
reapers, and combined implements is in too flourish- 
ing a condition to stimulate the introduction of 
improvements. 

THRASHING MACHINES. 

The examples of thrashing machines met with at 
the stands of the various firms who make this ma- 
nufacture one of their specialities are exceedingly 
good, but not being a prize year for this class of 
machinery, very little new in this connexion is 
on the ground. The Reading Iron Works Com- 
pany have a new 2-horse power thrashing machine, 
in which the novelty is the addition of a blower 
and straw rack affixed to the machine. By this 
means the bulk of the corn, as it falls from the 
drum, is cleaned from chaff and cayings, and is ready 
for the winnowing machine. The arrangement, 
which is applicable to any horse-power machine, 
effects a considerable saving of labour in making up 
corn for the market. The “Tiny” thrashers of 
Messrs. G. W. Marray and Co., of Banff—so called 
from their diminutive size—have not long been 
brought out, but they are stated to have become an 
established success, being found very useful, The 
intention was at first only to construct small hand- 
power machines, but the demand for them quickly 
led the makers to introduce larger sizes for bullock, 
horse, or other power. There are four sizes now 
made, the principle being the same in each, and 
consisting of a breast full of pegs and a drum 
fitted with strippers having two rows of pegs each. 
It should be stated that this is an American arrange- 
ment, and is widely employed on the Continent. 
The sheaves are fed in with the corn end first, the 
sheaf being stripped through the pegs on the breast, 
the corn falling through below and the straw being 
thrown out to the rear. The No. | size of these 
useful little machines is 4 ft. long by 2 ft. wide over 





together by a screw bolt, which is passed through | 


the three, forming astrong joint. There are several 
modifications of the principle shown in other sets of 
harrows, which consist in having shoulders as well 
as 
general principle remains the same, and is one which 
appears to meet the difficulty hitherto experienced in 
getting the heads of tines to stand. Mr. Henry 


Denton, of Wolverhampton, has a combined spike | 


and chain harrow, especially designed. for grass | 
lands. ‘This is an adaptation of tines to, the chain 


harrow, the links being formed with a point. Being 
male of wrought instead of cast iron constitutes 
another improvement, 


MOWERS AND REAPERS, 

We are glad to see that the Johnston Harvester 
Company of New York is represented at Bedford, 
and that efforts are being made to introduce their 

plements into this country. On the Continent 

nel 
ably known, and they possess many details which | 
recommend them to farmers. As we hawe already 
described and illustrated the Johnston “machine | 
ce ENGINEERING, vol. xvi., pp, 68 and 88), we need | 
not enter into any details respecting it here. i 

Messrs. Picksley, Sims, and Co., of Leigh, make a 
lair show of mowers and reapers, but present no- | 
thing of great novelty. They have adopted the} 
sliding poles to adjust the weight of the driver in 
such a manner as to relieve the horses, and in their 
combined machines they carry their motion on a 
sliding bracket, which can be slipped along the axle 





heads or upper flanges to the tines, but the | 
|same remarks apply to the thrashers of Messrs, 


| Ruston, Proctor, and Co. 


{ in America, they are widely and yery favour-j| judges, it, wo 


the shaft and 3ft. Gin. high, and the average rate 
of work is stated to be 10 bushels per hour. The 


only new features in the thrashers of Messrs. Clay- 
| ton and Shuttleworth are those to which we alluded 


in our notice of the drum guards last week. ‘The 


DRUM GUARDS, 
We last week informed our readers thata special 


| prize—the Society's gold medal—had been offered 


for the best guard or appliance to the drum of a 
thrashing machine for preventing accidents to the 


| attendants, and at the same time we deseribed the 


various drum guards entered for competition. We 
have now to announce that the medal has not been 
awarded, a result which has not given satisfaction 
to any of the competitors, even to those who con- 
sider they may have been disqualified by combining 


| self-feeding apparatus with their drum guard, The 


appear, were unable to satisfy 
themselves of the etliciency and simplicity of the 
best guard, and they, therefore, withheld the medal. 
They recommen@. that at any fatare trial two prizes 
should be offered} eng fora, uard and 
feeder and the other for a The result 
of the present competition is, as we have said, dis- 
appointing; for it would appear to us to be a very 
simple matter to have awarded the prize to “ the 
best guard or appliance,” as there were several de- 
greesof excellence in those sent in, We cannot, of 
‘courte, pretend to say upon what grounds the judges 
arrived at their decision, but it has been said that 





because they found what they held to be a better 
drum guard combined with a self feeder, than any 
guard not so combined, they could not, on account 
of the combination, award it the prize, and would 
not, therefore, award it tothe next best uncombined 

drum. To our mind the latter course should certainly 

have been followed, and by so doing the conditions 
of the offer would have been carried out—the prize 
would have been given for the best drum guard, 
We hope, however, to see the suggestion of the 
judges acted upon and prizes offered next year for a 
combined guard and feeder and for a guard alone. 

The question is a new one, and from what has been 

done at the present show we may look for a con- 
siderable advance at the next. It is to be regretted 
that—whatever may have been their reasons—the 

judges did not arrive at a different conclusion, 

although at the same time it is satisfactory to find 

that it is the only matter for dissatisfaction that has 

arisen in connexion with the Bedford meeting. On 

all hands it is admitted that greater impartiality 

could not have been shown, nor more equitable deci- 

sions arrived at, than by the various judges of ma- 

chinery and implements, 

CHAFF CUTTERS, 

With but few exceptions, the novelties in chaff- 
cutting machines relate to minor details and to 
general arrangement rather than new principles 
In one, however, the mechanism is of an especially 
good character, sufficiently so to entitle it to a 
separate notice, which we purpose giving it, ‘This 
is Edwards’s chaff cutter, exhibited by Messrs. JJ. 
Crowley and Co., of the Meadow Hall Works, 
Sheffield, and it will here suffice to say that it is 
fitted with a very good safety stop-motion handle 
for reversing, stopping, and changing the length of 
cut. In the chaff cutters of Messrs. Harrison, 
McGregor, and Co., of Leigh, Lancashire, the mouth. 
piece has been strengthened by having a rib formed 
round it, whilst they are fitted with a lever for 
throwing the machine into or out of gear, or re- 
versing it. ‘The side plates are formed separately 
and bolted to the machine, so that should breakage 
occur there, the parts are easily renewable at a 
small cost. ‘This firm showed a very well finished 
set of these chaff machines of various powers. ‘lhe 
new chaff cutter of the Albion [ron Works Com- 
pany, of Rugeley, has a tempered steel mouth- 
piece and a reversible stop motion for throwing into 
and out of gear. It cuts three lengths, ,4 in., 4 in., 
and lin., and the length of feed can be altered 
whilst the machine is at work. The chaff cutter of 
Mr. E. H. Bentall, of Maldon, Essex, is fitted with 
a curved adjusting spring, which keeps the pressure 
on the feed, and allows the cover to rise to any ir- 
regularities of feed, the top roller rising with it. In 
some other examples of this class of implement, Mr. 
Bentall extends the frame and so gets in a larger 
flywheel and a wider mouthpiece, In the newer 
patterns, too, the gearing is cased in. Messrs, 
Carson and Toone, of Warminster, have a side lever 
for stopping and reversing their chaff cutter. ‘hey 
have also introduced the rising mouth and rolls to 
accommodate any thickness of feed, the pressure 
being maintained on the rolls, &c., by a weighted 
lever, 

GORSE CUTTERS, 

The only gorse-cutting and bruising machine in 
the show is that of Messrs. Follows and Bates, 
of Manchester. The machine is 80 constructed as 
to thoroughly cut up and effectually bruise the 
prickly gorse, reducing it to a soft pulp, and con- 
verting it into a safe and valuable food for cattle. 
The machine consists of a circular hopper, 12 in. in 
diameter, into which the gorse is fed. Beneath the 
hopper is an archimedean screw, revolving in a hori- 
zontal chamber 2 ft, long and | ft. in diameter, ‘I'he 
screw feeds the gorse to the knives, which consist 
of a series of blades similarly formed to those of a 
chaff cutter. The knives are arranged in screw 
form around the shaft which carries the feeding 
screw, the blades being sét with gradually-decreas- 
ing spaces, so that the fineness of the cut increases 
as the exit point is approached. The revolving 
blades agt against two sets of fixed blades placed 
at a si angle, one in the upper, and the other in 
the lower part of the cutting chamber. After Jeav- 
ing the cutters the gorse is delivered by a scraper at 
the exit end of the cutting chamber. The top half 
of the cutting chamber is hinged to the lower, so 
that the interior is easily accessible, and a damage.t 
cutter can be replaced by a new one in a few mi- 
nutes, The rate of work is stated to be six bushels 
of cut gorse per hour. 

(Continued on Page 56.) 
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PUBLIC COMPANIES AND PATENTS. 

I er the above heading we called attention in 
| financial results 
have attended the use of the Limited 
Liability Law in fostering the promotion, and per- 
haps we may justly add, the destruction of com- 
panies, by which capital has been raised to utilise 
patents for affording unlimited benefit in the way of 
sanitary and other improvements. The prospectus 
issued by the promoters and directors of such com- 
panies generally exhibits such an amount of dis- 
interestedness as leads us to imagine that the 
Utopia of Lord Bacon is scarcely short of realisa- 


curious 


' 
wi nM 


tion. But the subsequent management indicates 
that such an idea has not the slightest foundation 
in fact, Inmapy, possibly most cases, the patentees 
and directors get the lion's share of the spoil, and 
the deluded shareholders are left to the miserable 
resource of sauve qui peut. 

We select for the present an illustration of this in 
the case of the Peat Coal and Charcoal Company 
(Limited), whose offices are situated at St. Benet’s 
Chambers, Fenchurch-street. On the ist of July 
five of the directors of this company appeared to a 
summons before the Lord Mayor, at the Mansion 
House, at the instance of Mr. Henry W. Maynard, 
a shareholder, for having in August and September 
last, in the City of London, unlawfully conspired 
together, by false and fraudulent pretences, to ob- 
tain, allot, and appropriate to themselves large 
sums of money and various shares in the company, 
with intent to defraud. Mr, Lewis, Jun., in opening 
the case, said, that the prosecutor represented a large 
body of shareholders. In 1873 the directors, who 
were summoned, formed with others the company, 
with a capital of 200,000/. in 20,000 shares of 10/. 
each. ‘These shares were divided into two classes, 
each of 10,000, of which the B or deferred shares 
should not be entitled toa dividend until the holders 
of the A or preference shares had received a dividend 
of 10 percent, per annum. It was also provided 
that the whole of the B shares should be allotted by 
the company to M. C. de Brughat as purchase 
money for his invention. ‘The remaining 10,000, 
or A shares, were offered to the public under the 
inducement of an annual profit of some 115 to 200 
per cent.! But the public were so slow in appre- 
ciating the enormous dividend that only 3500 shares 
representing 35,000/., were subscribed for. It ap- 
eared further that the patentee only got a portion 
of the B shares, and that the rest went to the defen- 
dants. It was stated that, in 1869, the five defendants 
started a company called the Société Générale 
(Limited), similar in name to a very respectable 
company in France, but not having the most remote 
connexion with it. The London Société had for its 
objects “to develop credit, agriculture, industry, 
and commerce everywhere.” It was formed with a 
proposed capital of 4,000,000/., but the only sum it 
ever raised was 45/.! and the five defendants were 
its sole members. The suggestion of Mr. Lewis 
was that this Société was a sort of conduit pipe to 
draw off the cash of other companies which might 
come in its way, and to use it for its own purposes. 
The defendants, as directors of the Peat Coal and 
Charcoal Company, received a salary among them 
of 1000/. per annum, but so far from looking after 
the interest of the shareholders, one of their first 
acts was to withdraw and appropriate part of the 
shares of the company. Beside that, they entered, 
unknown to the shareholders, into an agreement 
with the Société Générale, of which they were the 
sole members, to pay 12,000/., either in shares or 
cash to the Société, for undertaking all the risks of 
the business and of floating the company, although 





| Company. 


only 45/. were the assets of this Société, against 


_ | 35,0000. paid up by the Peat Coal and Charcoal 


When this matter became known the 
defendants dismissed the solicitors and auditors of 
the latter company, called a meeting at 3 p.m. on a 
Saturday, a public holiday, and presented accounts 
down to the 3lst of March. From these accounts 
it appeared that 19,000/. had been spent in 
‘ preliminary expenses,”’ and that there were 67297. 
in the hands of the bankers. But between March 
and June last no less than 4000/. had been swallowed 
up. Under these circumstances Mr. Lewis stated 
that his instructions were to ask the committal of 
ndants for trial. The proceedings were 
the defendants being let at large on 


the def 
adjourne d, 
ball. 

On Wednesday, July Sth, the adjourned hearing 
took place, when it was stated that terms of settle- 
|} ment in a Chancery suit arising out of the matters 
in issue had been arranged. ‘The arrangements for 
settling this Chancery suit were that the defendants 
should pay the costs of the suit; that they should 
retire from the management of the company, and 
transfer 1200 preference shares, which had been 
handed over to the Société Générale, and also restore 
4000 of the deferred shares, which had been trans- 
ferred by the patentee to some of the defendants ; 
that the articles of the association of the com- 
pany should be considerably modified ; and that the 


shareholders had been received by them and not 
properly expended. It appears that this ‘Bill had 





been filed in Chancery before these ings had 
been instituted, namely on 17th June. Mr. i 
therefore wished to close the prosecution, although 
he was not instructed, on behalf of theshareholders, 
to withdraw one word of the opening statement he 
had made, They had, however, thus gained resti- 
tution of their property. 

We are glad to find that the Lord Mayor indig-. 
nantly denounced the compromise, intimating that 
the shareholders seemed to have had recourse to a 
courtof juatice simply to regain money and not forthe 
punishment of the offenders. If that be called com- 
mercial morality the sooner there was an end of it 
the better. As the case stood he resolved on ad- 
journing it, and he hoped the public would under- 
stand, that so far as he was concerned, he would 
set his face against compounding transactions of 
that sort in relation to which a case had been 
opened on a sworn information imputing fraud and 
mal practices. 

On Monday last the case was again entered into, 
and a new phase resulted. Mr. Lewis maintained 
his previous decision on the part of his clients to 
retire from the case. But Mr. Webster, Q.C., stated 
that he was instructed to prefer another charge 
against the defendants, in reference to a statement 
in the prospectus to which attention had not yet 
been called. This statement was that the directors 
had secured, on a lease of thirty-one years, at a 
moderate price, 563 acres of first-rate peat land, 
and he should be able to prove, not only that it was 
false in fact, but deliberately false to their know- 
ledge. Eventually the original summonses were 
dismissed, with the understanding that Mr. Webster 
should take out fresh summonses in favour of his 
clients. 

In our preceding article on ‘‘ Public Companies 
and Patents” we drew attention to the deplorable 
losses which had been caused in mining schemes 
under the Joint Stock Companies Act. On July 
the 9th a prosecution of three directors of the 
Ruby Mining Company commenced before the Lord 
Mayor. It was alleged that these directors ha d 
concealed various facts, used certain fabricated 
documents, particularly an agreement dated May 2, 
| 1872, and confederated together in order to induce 
the public to pay 285,000/. for property which had 

been bought for 40,000/. It was further alleged 
| that the prospectus issued by the directors was false, 
|in so far that it stated that Professor Clayton had 
joined the board at the request of the English 
| directors. 'The defendants met these charges by an 
lindignant denial, stating that they stood to lose 
| 60,0002. on the mines, that the title was good, and 
| that they had already lost their own money in the 
;concern. When this case has further proceeded 
| we shall draw fuller attention to it. 





CONCRETE HOUSES. 
| Ar the recent meeting of the British Association 
|of Gas Managers, already reported in our columns, 
la most important paper was read on “ Gasholders 
|in Concrete.” About ten days since, a crucial test 
| was given in regard to certain kinds of concrete 
erections, resulting in an accident by which one 
|life was sacrificed, and several others placed in 
| jeopardy. Concrete, if properly prepared, seems 
| well fitted for house-erection, but in the absence of 
certain obvious precautions the results of failure 
| may become disastrous. 
| In the case to which we now draw attention a 
| building had been erected on the New Bunhill 
Fields Burying Ground (now disused for such pur- 
poses), near Islington Church, by the Monolithic 
| Fireproof Company, to show how safely, in regard 
' to fire and general uses, concrete may be employed. 
| Two buildings were in course of erection, but that 
nearest Islington Green came to grief. The walls were 
erected some eighteen months ago, when it was dis 
covered that the weight of the roof rendered thei 
inadequate to its support. ‘The building was about 
10 ft. long and, say, 20 ft. wide, with a height of about 
16 ft. The roofing, which was about 1]4in. thick, 
| without, at the time, any centre support, showed 
signs of giving way, and consequently two pillars 
| were erected in the centre to prevent its falling in. 
| But this arrangement proved ineffective, and fresh 
means were resorted to for insuring safety, On 
| Monday, the 6th inat., it appears that while the clerk 
| of the works and the foreman were knocking away 


defendants should pay to the company such anja piece of timber which had been re ey the 
amount as upon investigation by a committee of | roof, during the construction of the bui 


ding, with 
the assistance of two piers, that were to form ite 
permanent supporta, the roof came down bodily, and 
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caused the fatal result to which we have a 
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gestive, and quite worthy of the author, a gentleman 
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| had thirty years’ experience in connexion with the 





I 
One person waa all but instantly killed, and others} whose experience well entitled him to speak with | manufacture of gas, highly commended the system 


are still in a precarious stat 


Hospital. 


fter a careful person al insy tion of the ruins 
we can only express the opinion that the greatest 
carelessness has been shown in the com] tion of the 


concrete. Masses of brick, with but a trifle of con- 
crete, have formed the defective portions of the 











at St Bartholomew's | authority 


| 


fallen building. How any person could have ex- 
pect deuch a building, in regard to its exter! 
walis, to have stained the stress of the roof, 8 past 
our comprehension Phe anner in wh the « 
crete was prepare 1 and laid j ably t ul 
result which has befallen it Hlere w 

to the } rely mechan Ai Character Of the t 
Lut t from this, tak t fireproof view of 
the question, how could t col 3 eX t 
that a building « posed actually of chalk (for 

lime i verted into chalk tl ’ 

carbor wid of t uir), and i ated 
with moistur would ever witl nd tl 1 of 
tire ? 

In reference to | perly { ( 
erections there can be little doubt that t y offer 
many advantages. As Mr, Douglas remarked in| 
his paper on ‘* Gasholders in Concrete to which 
we have alrea ly alluded, t strength of concrets 


i680 O6TMUCHh greater than brick and ec 
if unnecessary the dimensions of tl é rete 
work should be more than two-thirds of those of 


brickwork, taking, as usual, depth and soil into 


consideration besides, chee 1 
of the concrete. But if common-sense precautions 
be omitted in such erections, it is « y to be ex 
pected that the natural result of failure should 





follow Hence the Islis gion ac lent lead to 
no valid objection against the use of concrete for 


any purpose, 

Au important point in the construction of con- 
crete buildings remains to be noticed The opera- 
tions of nature in the formation of stone, say Bath, 


Caen, Portland, &Ke., is of the slowest and most 


claded, five papers were submitted to the meeting, 
all bearing upon important questions connected with 
the manufacture and purification of gas. Mr. Foulis 
proved himself to be an excellent tactician in the 
furtherance of the business in hand, inasmuch as 
under his guidance the meeting got over all the 
papers in the allotted time—which is a very rar 
thing in the meetings of scientific societies—whil 
| 


the utmost liberty was given for the fullest dis- 









cussion on subjects of the several papers 

Che first ] r, “On a Self-Acting Seal for As 
cension Pipes, and Improvements in Hydrau 
M 3,’ by Mr. J. Alexander, Corstorphine, nea 


Edinburgh, was one of very great interest. It was 
t read, but repeated almost verbatim by thi 
ithor, who from the fact of being almost blind had 

f his son as his prompter. The paper 

1 to contemplate the possibility of the hy- 


Ld 


iY main be ng alt ge ther disp nsed with before 
long nh appuance which has in the past proved to} 
be of great advantage, and without whi the con- 


sumption of gas would doubtless still have been of 
very limited extent. Mr. Alexander's self-acting 
seal seemed, from the descripti 
siderable ingenuity. Before the 
aper was commenced, that by 
‘On an Improved Hydraulic I 


ot it to i or col- 
( ussionh ipon this 
Mr. Loyd, of Alloa, 
ip Pipe,” was read, 


jas it was on a kindred subject. Mr. Boyd was 


gradual chara ter It ia very prol able that negiect 
of a somewhat similar condition may lead to several 
failures in erecting concrete buildings It takes a 


long time to ** set” ordinary mortar 
to infer that when a building is entirely constructed 


itis easy thence 


of mortar (for that really is the characteristic of **con- 
crete”), a long time should elapse before its interi 
fittings, in the shape of joists, flooring 

I unpleted. Such care having Dee! 


crete I uildings would no doubt have 
} 


existence and entirely put out of date 
villas’ which Charles Dickens so well sat 


NORTH BRITISH ASSOCIATION OF 
GAS MANAGERS. 


| maiz Mr. Macrae, ¢ 





Tne thirteenth annual meeting of the North} 


British Association of Gas Managers was held in An- 
derson’s University, Glasgow, on Tuesday, the Presi 
dent, Mr. William Foulis, C.E., manager to the Glas 
gow Corporation Gas Commissioners, occupying the 
chair. There was a large attendance of the members 
Che secretary, Mr. Mackenzie of Dunfermline, sub 
mitted the annual report from the Council, in which 
were detailed the various negotiations which had 


been in progress with the view of having an amal 
gamation effected between the British and North 
British Associations, but which had proved unpro- 
ductive of the result de sired. Lhe funds of the 
Association were reported to be in a prosperous con 
dition, and with the new members elected at tl 


meeting, there were on the roll 140 ordinary and 
1S extraordinary members of the Association, On 
the recommendation of the Prize Committee, the 
sum of two guineas was awarded to Mr. Alexander 
of Corstorphine, for a paper proving the possibility 
of using shale successfully in the manufacture of 
gas Lhe gentlemen elected as oflice-bearers for 
the ensuing year were—President, Mr. G. R. His- 
lop, Paisley; vice-president, Mr, Samuel Stewart, 
Greenock; secretary and treasurer, Mr. Macken- 
zie, Dunfermline; and Messrs, Hall (St. Andrew's) 
Malam (Dumfries), Macpherson (Kirkcaldy), and 
Innes (Forfar), as the other members of the com- 
mittee. Dundee was selected as th plac e of meet- 
ing for next year, the time of year being the second 
Friday of July. 

After the conclusion of the ordinary | isiness, 
Mr. Foulis proceeded with the delivery of his ad- 
dress as President for the year. As will be seen 
from the address itself, which we shall publish on an 
early occasion, it was exceedingly practical and sug- 


‘ 
| 


fraid that the members might not regard his in- 


m as being original, some other persons 


the same thing that he had in a working form as 
back as November last, as was certified by two 
ir three of the gentlemen who were present. Mr. 
Hislop, of Paisley, consi sooner the 
lip in ordinary use cou | 1 with the 
better. Ile was, therefore, glad t such inven- 
tions as those of Mesars. Alexande: apa Boyd 
brought forward, as he hoped for a system of ease 
and simplicity in the separation of the retort from 
the other parts of the a rat and it 





aravcus ana was ab lm 






portant feature of Mr. Alexander's f-acting seal 
that all its parts were separate from the hydrauli 


, of Dundee, was afraid that Mr. 
Loyd's dip-pipe would not prove serviceable when, 
as in the case of very high heats, tl] tar in the hy- 
rat main became converts 


t 

] 

] 
i 


into a ma ol solid 


irthermore, he considered that evils wer 
led against that di exist Smaller 
iains should be used, whil n good stok- 
yvuld never be any choking of the ascen- 


a dictum that several members felt dis- 


p hallenge. Another speaker, who had been 
a gas manager for thirty years, said he had never 
found any ditlieulty by the stoppage of the hydrauli 
main; it was an imaginary evil. Mr. Boyd's im- 
proved dip-pipe was regarded by the manager from 
Diairgowrie as being an unsafe thing, and speaking 


for himself he said, that he had never had a y diffi- 

ilty with pitch in his hydraulic mains, whereas 
in the opinion of the inventor the new dip-pipe Is 50 
simple in its construction that it will never be liable 
to get out of order. ‘There is no doubt that choked 
ascension pipes and the deposit of carbon in the in- 
terior of the retorts are serious evils to contend 


with, and any system that will effect ially overcome 
ly 


ithem will be hailed with gladness by many gas 


| 





managers, and both inventions were regarded as 
being ingenious contrivances, but a di 
opinion existed as to their thorough ¢ 
for overcoming the evils they were dé 


fectiveness 


Mr. Joseph Gibb, of Armagh, excited a consid 
able amount of interest by his paper on ‘* The 
Economic Results of Revivified Lime in the Purifi- 
cation of Coal Gas.” ‘The system advocated by Mr. 
Gibb had been in use by himself for about ten years. 
He con 1 that where gas works were provided 
with an abundance of steam power it would be an 
easy matter to revivify the foul lime in the purifier 
itself by forcing atmospheric air through it. His 
system, which he deemed to be suitable for adop- 
tion in small works, consisted in spreading the foul 
lime in a thin layer in the purifying or lime shed, 
and freely exposing it for about two days to the at- 
mospheric air, with occasional turning. It was 
generally thought among the members that it was 
very desirable in many cases to use revivified lime 
in continuing the work of gas purification, but in 
many places the operation would be regarded as a 
nuisance, and would be complained of to the local 


authorities, Mr. Henry Gore, of London, who had 


When the President's address was con- | 


g taken out a patent in February of this year | 


fference of | 


signed to| 


explained by Mr. Gibb; but Mr. Hislop, while very 
| much disposed to approve of the reviv ifying rocess, 
| deemed it proper to subject the foul lime, much of 
which waa converted into carbonate of lime by the 
absorption of carbonic acid in the purifiers, to the 
process of calcination in a lime kiln, as in the case of 
| ordinary raw limestone. Indeed, his experiments 
in that direction had proved very successful. ‘Lhe 
mall portions of the lime from the purifiers were 
} passed through a pug mill and worked into brick- 
like masses which were easily dealt with. He wa 
|not yet able to give any numerical or commercial 
letails, as the system was only in the experimental! 
stage, 
‘Lhe most startling event in connexion with the 
meeting was the paper from Mr. Malam, of Dum- 
fries, together with the discussion arising out of 
it. As it was asserted, and apparently upon good 
authority, that Mr. Malam had lately devised an 
arrangement for distilling gas coal at a very high 
temperature, and getting 3000 or 4000 cubic feet of 
gas per ton of coal more than had been obtained 
by any other process, much anxiety was felt regard- 
ing that gentleman's paper, which was entitled ** On 
Stoppages in Ascension and other Pipes; their 
Causes, Remedies, and Relative Advantages ;” and 
much regret was experienced when it was known 
that the author himself could not be present at the 
meeting. Without waiting at present to describe 
the system in detail, we may say that it involves, 
first, the use of a new mouthpiece at one end of the 
retort, the other being the stoking end; second, a 
spray of water within the ascension pipe and a 
stream over its exterior; and third, a quantity of 
|incandescent coke at that end of the retort by 
| which the gas escapes, so that the vapours which 
are ordinarily condensed as tarry matters may in 
part be converted into permanent illuminating gas. 
The system is equally applicable to Newcastle coal 
and Scotch cannel coal, and in each case the ex- 
perience of Mr. Malam is that from three or three 
and a half to four thousand cubic feet of additional 
gas can be obtained from a ton of coal—the Scotch 
cannel which usually gives about 11,000 cubic 
fect now yielding him 14,500 to 15,000 eubi 
feet. ‘The results mentioned in the paper were so 
| startling and stagyering that it was with difficulty 
that they could be believed. Mr. Robb, of Ilad- 
dington, thought the results might be attributed 
to the high heats rather than to the new mouth- 
piece. Strong doubts were expressed by Mr. Macrae 
as to the results announced in the paper, One gentle- 
man thought that the increase in the value of the 
| gas produced might be due to some of the vapour 
from the spray water in the ascension pipe entering 
the retort and with the incandescent coke yielding a 
quantity of diluting gas such as carbonic oxide and 
hydrogen, but Mr. Malam’s representative in Glas- 
gow (Mr. D. M. Nelson) showed from a model 
that no water or steam could possibly get into 
the retort; and he also mentioned that while 
| there was increased volume there was not any di- 
} minution in the illuminating power of the resulting 
| gas, as 28-candle gas was still got from the Scotch 
|eannel coal, and 1|7-candle gas from Newcastle 
coal—about 11,000 cubic feet per ton in the latter 
lease, and from 14,000 to 15.000 cubic feet in the 
'former. It was also mentioned that the Dumfries 
| Gaslight Company had been so thoroughly satisfied 
of the success of the new system that they consented 
| to a reconstruction of their works, the hoped-for 
saving during one year being 956 tons of coal, 
1 ¢ jual to 50 per cent. ‘I hey had been quite able to 
meet the demands made upon them for a supply of 
gas, which was an unusual thing for them, and had 
| paid their full statutory dividend. In the course of 
| the very interesting and well-sustained discussion 
lon the subject, Mr. Whimster, of Perth, men- 
| tioned some of the results of his experience in using 
high heats in gas-making, by passing the gas over 
incandescent coke. He had got as much as 12,000 
cubic feet of gas from soft coal, but its total illu- 
| minating power was diminished, and the tear-and- 
| wear of the retorts and other apparatus was in- 
creased ; and he had even got as much as 15,000 
| cubic feet of gas from cannel coal. Mr, Hislop ex- 
| pressed a desire to have many additional details on 
|important points in connexion with the process 
before he would pronounce an opinion upon it; and 
on behalf of a gentleman present at the meeting, 
but who did not wish his name to be mentioned, it 
was announced that a prize of 5/. would be 
awarded on account of the best paper that might be 
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ubmitted to the meeting at Dundee next year on | from Camden-town to Euston-square. ‘These works 


the merits of Mr. Malam’s system of producing gas. | are wholly constructed within a covered way and re- 
The concluding paper was on “A New Form of | taining walls, forming, in fact, a metropolitan rail 
Slide Valve Pump, specially adapted for Heavy or| way, a form of construction which in those days 
ss Chick Tar,” &c., by Mr. D. M. Nelson. This pump | was quite unprecedented. Whilst engaged on this} 
excited a considerable amount of interest among the | line Sir Charles read a paper before the Royal In- 
embers on int of the extraordinary character | stitution apon the correct principles of skew arches, 
f the work which it was said to be able to accom-| which he had carried out in the works. ‘The chief 
plist point was the deve lopment of these arches, not from 
. ” At thee meeting alecture was given ‘‘On the | the intrados nor the extrados, but from a line mid- 


nee of Pressure on the Photogenic Value of 
nd on a new System of Photometry,” 
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rks of the Hillhead and M iryh ll 
(as Company, which have recently been erected in 
of the works under Mr. 
n ent. Before finally separating, 
President, Mr. Foulis, was heartily thanked for 
ndness and courteous attention to his visitors, 
nded the meeting of the Association. 
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SIR CHARLES FOX. 
ently our regretful duty to record the 
Charles Fox, one of the most earnest 
bers of our profession. ‘The 
of memories con- 
development of our rail 
of iron, with each of 
will ever be intimately 
l rhe subject of the present brief memoir 
at Derby on the 11th of March, 1810, and 
of the four sons of Dr. Fox, of that 
ed a high position in the medical 
Sir Charles wag originally intended for 
profession to which his father belonged, but from 
I he manifested unusual mechanical 
love for lectures on scientifie sub- 
brother, Mr. Douglas Fox, who was 
practising as a surgeon in Derby, used to 
at the Mechanics’ Institution there, and Sir 
( s, when quite a lad, prepared a great deal of 
paratus-used in those lectures, At an early 
articled to his brother to be educated for 
dical profession, but sueh was the mechanical 
y of his mind that at the age of nineteen 
is givenup. The projection of the Liver- 
j and Manchester Railway completely unsettled his 
ir the medical profession, and after a time his 
r released him from hisengagement, and he was 
ed to Cs ptain Ericsson, of Liverpool, With that 
man h 
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was engaged in designing and construct- 
S ing t velty” engine, one of the three which com- 
cms peted at Rainhillin October, 1829. He was also 
3g employed with Captain Ericsson in experimenting 
: with rotary engine In the coursé of time his 
Sy ability, no less than his industry, attracted the at- 
: te n of the late Mr. Robert Stephenson, under 

whom he held an appointment as assistant « ngineer 


; on the London and Birmingham Railway, then in 
course of construction. He was first placed under 
the Jate Mr. Buck, in charge of the heavy works at 
Watford, including the tunnel which he set out. 
He afterwards carried out the extension of the line 


“4 


way between the two. 
Sir Charles's engagement with the London and 





Birmingham Railway extended over five years, and 


upon its conclusion he entered into partnership with 
the late Mr. Bramah, with whom for several years | 
he carried on a manufacturing and contracting 
business, under the title of Bramah, Fox, and Co. 
Upon the retirement of the senior partner, the firm | 
changed its name to that of Fox, Henderson, and | 
i Co of London, Smethwick, and Renfrew. Phis | 
firm was the first to carry out the manufacture of rail- | 
way plant and st «ck upon a complete and syste matic | 
plan. The production included bridges, roofs, turn- 
tables, water cranes, and tanks, and, above all, | 
railway wheels, which were turned out in very large | 
uantities, and in all of which great improve ments | 
were effected. ‘The firm supplied these manufac. | 


| dom 


| weight 


Most of the party | 
lin Hyde-park. 


D W um Wallace, F.R.S.E., gas examiner 
fort y of Glasgow. Many of the matters re ~ | 
red U i uf lecture were embraced ina paper | 

ago to the Philos phi il Sox ety of 

ri They referred to the conditions unde 

h ga 1 be consumed most economically, 

merits and demerits of the different k ls of 

to the use of regulators (that by 

S being specially commended) 

at s of illuminating power by the 

y hades over gas flames. With regard 

ew system of photometry referred to, but 

y L very way, by Dr. Walla we hope 

{ y eth ng on an early o« asion 

I nly to have in it something novel, 

into practice by gas managé and 

V casion to apply tests regarding 

I r of the gas which they pro- 

ol iuné Or in which they are otherwise 

On Wednesday morning a large party of the 

I embled at the Queen-street Station of 


| tion was opened by Her Majesty on the Ist of May, 





tures to almost every railway in the United King- | 
To Sir Charles Fox is due the credit of in- 
troducing the system of 4ft. plates for tanks, com- 
bined with a very simple formula for calculating 
and He introduced the 
switch into railway practice, the sliding rail having 
been previously used, Ilis attention was constantly 
directed to the improvement of constructions in iron, 
und amongst other matters he tried some very inte- 
resting experiments upon links, ‘These experiments 
formed the subject of a paper ‘‘ On the Size of Pins | 
for connecting Flat Links in the Chains of Susp n- | 
Bridge read by him at a meeting of the | 

J 


contents also 





sion S, 

Royal Society on the 30th of March, 1865. ‘The 

moat prominent work upon which he was engaged | 

during his partnership with Mr. Henderson was th 

erection of the building for the Exhibition of 185] 
The Sir Jos ph Paxton sug- 


ih 


late 
gested the idea of a structure of iron and glass on 
which, up to that time, had never been at- 
tempted. From his intimate knowledge of ironwork 
construction, Sir Charles—then Mr.—Fox was en- 
abled at once to realise the importance of the pro- 
position, and with his own hand he worked out 
most of the details. Upon this work he was ex- 
clusively engaged for eighteen hours a day for seven 
weeks. His firm took the contract for the erection 
of the building, and the work was commenced to- 
wards the end.of September, 1850, and the Exhibi- 





a scaie 


1s the time being unprecedentedly short. In 
( ‘ion with this event, Sir Charles Fox, and at 
‘ ame time Sir William Cubitt and Sir Joseph 
Paxton, réceived the honour of knighthood. Sir 


Charles's firm afterwards removed the building from 
Hyde-park, and re-erected it with many alterations 
and improvements at Sydenham for the Crystal 
Palace Company. 

Since the year 1857 Sir Charles practised in Lon- 
don as a civil and consulting engineer, with his two 
elder sons. In conjunction with them, he has been 
very extensively engaged in consulting practice. He 
was always a great advocate for economy in railway 
construction, and it was through his exertions that 
the “light railway” clauses were inserted in the 
Railways Facilities Act. In conjunction with Mr, 
G. Berkley, he constructed the first narrow gauge 
linein India. Hesent his son, Mr. Charles Douglas 
Fox, to Norway, for the special purpose, amongst 
other things, of investigating the narrow gauge 
system in use there, Since then the firm have 
carried out narrow gauge lines in other parts of the 
world. But whilst strenuously advocating the 
narrow gauge system, Sir Charles—as well as Mr. 
C, Douglas—Fox were strongly opposed to break 
of gauge, except under special circumstances. ‘The 
great principle he advocated, whenever he had the 
opportunity, was to retain the gauge of the country, 
and to reduce the weight on the engine wheels to 
the same as that on the wheels of the stock, to limit 
the speed, and then to reduce the weight of the per- 
manent way, and other works. He was in favour 
of vertical rails and cylindrical tyres. 

During the forty-five years of his professional 
life Sir Charles Fox was engaged upon works of 
magnitude in all parts of the world. As a manu- 
facturer and contractor his works include the bridge 





over the Medway at Rochester ; three bridges over 
the Thames at Barnes, Richmond, and Staines; the 
Shannon swing bridge ; a bridge over the Saone at 
Lyons, and the Great Western Railway bridges. 
In roofs he executed those at the Paddington 
station, at the Waterloo station, and at the New- 
street station, Birmingham, and slip roofs for several 
of the royal dockyards. In railways we find him 
engaged upon the Cork and Bandon, the Thames 
and Medway, the Portadown and Dungannon, the 
East Kent, the Lyons and Geneva (eastern section), 
the Macon and Geneva (eastern section), the Wies- 
baden and the Zealand (Denmark) lines. He also 
constructed the Berlin Water Works in conjunction 
with others. During his practice under the firm of 
Sir Charles Fox and Sons he was engineer to the 
(Jueensland railways, the Cape Town railways, the 
Wynberg railway (Cape of Good Hope), the 
loronto narrow gauge railway, Canada, and in con- 
junction with Mr. Berkley, to the Indian ‘Tramway 
Company. In addition to these Sir Charles Fox and 
Sons were engineers to the comprehensive scheme of 
high level lines at Battersea for the London and 
Brighton, the London, Chatham, and Dover, and 
the London and South-Western railways, with the 
approach to the Victoria Station, Pimlico, including 
the widening of the Victoria railway bridge over the 
Thames. 

Sir Charles was elected a member of the Institu- 
tion of Civil Engineers on the 13th of January, 
1838. He was proposed by Mr. George Lowe and 
seconded by Mr. Robert Stephenson and Mr, Joshua 
Field, his qualification being that he was the re- 
sident engineer of the London and Birmingham 
Railway. Although he never read a paper before 
the Institution, he took an active interest in those 
which were read, contributing much valuable in- 
formation in discussions upon various subjects. 
He was also a member of the Institution of Mecha- 
nical Engineers, of which he was for several years 
a member of council. He was an original life 
member of the British Association, and was for 
many years a member of the Society of Arta, of the 
Royal Asiatic, and the Royal Geographical Societies, 
Sir Charles took an active part in the affairs of the 
Society of Arts at one time, forming one of the 
mechanical committee of the society with Sir 
Daniel Gooch, Mr. C. H,. Gregory, and Mr. J. Seott 
Russell. In conjunction with his brother, Mr. D, 
Fox, he worked out the process of casting in elastic 
moulds, for which the society’s silver medal was 
awarded. 

Sir Charles Fox married in 1830, Mary, second 
daughter of Mr. Joseph Brookhouse, by whom he 
has had three sons and one daughter, all of whom 
survive him. His two elder sons, Mr. Charles 
Douglas and Mr. Francis Fox, continue to carry on 
the firm of Sir Charles Fox and Sons, eivil and 
consulting engineers, In personal character Sir 
Charles was of a most urbane and generous disposi- 
tion, and to few were these qualities better known, 
and by none were they better appreciated, than by 
those—now to be found in all parts of the world— 
who have been at one time or other in his employ. 
Sir Charles was highly esteemed by a large circle 
of friends, by whom the sad news of his decease, 
which took place on the 14th of last month, was re- 
ceived with no ordinary sentiment of regret. 

NOTES FROM SOUTH YORKSHIRE, 
Suervizty, Wednesday. 

A New Branch of Industry at Sheffield—In giving evi- 
dence before a Parliamentary Comm ttee on the Waketield 
Water Bill last week, Sir John Brown, the eminent founder 
of the great Atlas Works, stated that that establishment used 
2,000,000 galions of water daily, employed over 500 men, and 
produced 5000 or 6000 tons of manufactured iron weekly. 
\ new trade, he said, was epringing up at Sheffield—the 
smelting of iron from the ore. At the present time there 
were seven or eight smelting furnaces at work, all of which 
had been crected within the last two or three years. It was 
his impression that within the next two or three years 60 
additional furnaces would be erected. Spanish ores would 
a brought to Sheffield, a first cargo being now on its way 
bere. 

The Great Strike of Miners.—The great strike of miners 
in South Yorkshire and North Derbyshire continues, the 
coal owners having decided to adhere to their notices for a 
reduction of 12} per cent. They have also formed a Coal- 
owners’ Association with a capital fund of 200,000/, The men 
still offer to resume work at a drop of 10 per cent. om the 
gross earnings. About 8000 men are, however, at work either 
on the masters’ terms or on a temporary arrangement 
whereby they will be ruled by the general result of the strike. 
This leaves about 14,000 men out. Unless the owners’ terms 
are agreed to by Thursdey they threaten a further reduction. 
Several of the district ironworks sre thrown idle by the in- 
— of their fuel supplies, and others are fikely to 

60. 
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CURIOUS INFORMATION. 
Tue readers of our contemporary, The Engines 
have been frequently indebted to that journal for 
nformation of a singular kind on various subjects 


ud last week they received an addition to this in 
debtedness in the form of some remarkable data 
res] ting the recent trials of wagons and carts at 
ledford Respecting these trials, the gentleman 
who represented our contemporary at Bedford 
wrote 


The results of the cart and wagon trials are not yet avai 
able in a complete form, as they involve much calculation t 
arrive at comparative figures. Asa specimen of the results 
obtained, however, I give an abstract of results of trials down 
to mid-day on Wednesday, which will pretty well explain 
itself; anything more elaborate or compicte is not available 
at present. 





; We cannot spare space to give our contemporary ® 
Tal ‘ len it only deals with seven vehicles 
ly-the-bye), but we reproduce four columns of it 
which are distinguished by the boldness and ori- 
gu lity of the information they contain Lhey ire 
us follow 
Mean Pu Foot-Pounds per Yard Run 
(in Road On Field Read Field 
Ib. 
373 ‘ 1470 2201 
106 1 44 lye 
1774 720 x7 i 
162.2 ; 6.3 a} | 
rT s 1s42 
157 72 23 2711 
19 ( ) 8779 20.8 


By ordinary mortals the exertion of a pull of 1 ft. 
over a space of | yard is supposed to correspond to 
the exertion of three foot-pounds of work. Th 
writer in our contemporary, however, has—perhaps 
by the aid of the *‘much calculation” to which be 
a!ludes—<discovered some new laws regulating the 
exertion of force. At all events, according to his 
‘Table, a pull of 406 Ib. may be exerted over the 
space of a yard by the expenditure of only 454 foot- 
pounds of work, but a pull of 108.9 lb. over the 
twine distance cannot be accomplished without 
exerting 877 9 foot-pounds, In the same way he 
hag discovered that 1900 x3=1920; that 162.2x3 
= 36.3, and that 486 x 3 equals a little less, or 536 | 
without the decimal. An inspection of this wonder- ' 
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, ENGINEERS, BEVERLEY,—(See page 45.) . ee 





ROOT’S BLOWER AND ENGINE, CONSTRUCTED BY MESSRS, THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 


(See page 56.) 


ful Table will reveal other equally astonishing 
results in the way of values of resistances which we 
commend to those in search of knowledge. 








Exreystos op tre Great Sovrmery ov Inp1a.—The | 


works on the southern extension of the Great Southern of India 
from Trichinopoly to Tuticorin and Timnevelly continue to 


be actively prosecuted. The earthwork was practically 

completed at the close of 1873, with the exception of a few 
| isolated chains, where rock cuttings have been met with, and 

where gaps have bean left for the construction of the few 
| minor bridges and culverts, which then still remained to be 
| taken in hand. A revised estimate of the cost of this exten- 

sion has been sanctioned A the Indian Government, 
| according to which the total expenditure will amount to 
980,3704. 
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WASTE PREVENTER BY T. H. P. DENNIS AND. C\ 
CHELMSFORD, (See page 57 ). 





SELF-FEEDING APPARATUS FOR THRASHING MACHINES, BY MESSRS. RUSTON, PROCTER, AND CO., LINCOLN, 


THE ROYAL AGRICULTURAL SHOW. 
(Conclude ifr m Page 49.) 
ROOT PULPERS. 

JUDGED by the standard of root pulpers, the im- 
provements required to constitute so-called new 
machines are very slight. In Messrs. Harrison, 
McGregor, and Co.'s root pulpers the hoppers have 
been enlarged, and the shape of the mouthpieces 
modified, so that it is claimed for them that they 
give better results than they formerly did. - In the 
double-action machines of this firm there is a hinged 
dividing plate, and roots can be pulped on one side 
and sliced on the other. The pulper of Mr. Dean, 
of Cowley-road, Oxford, is for mashing cooked 
roots for cattle, and consists of a series of revolving 
blades working between fixed cutters. 


HORSE GEARS, 

As in the case of the ploughs, the horse gears, 
though numerous, call for very little comment, 
Messrs. Perkins, of Hitchin, show a neat gear on a 
triangular frame for driving an elevator or other 
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VARIABLE EXPANSION GEAR BY MESSRS, CLAYTON AND SHUTTLEWORTH, LINCOLN, 
(See page 44). 
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light work. The large spur wheel runs on a fixed 
spindle, and the machine is designed with some little 
care. 

John Williams, of Rhyl, shows a number of gears 
of good design, most of them covered, and one 
worth especial notice, in which three speeds are ob- 
tained for different purposes, by means of the 
pinions of different sizes on each side of the spur 
wheel, the spindles of which, as well as of the spur 
wheel, project beyond the frame, and are arranged 
to receive the forked end of the transmission rod, 


GRAIN CLEANING AND SORTING. 

Messrs, Carter Brothers, of 82, Mark -lane, 
London, have a handy and useful decorticating and 
grain cleaning machine (Foulson’s patent). <A 
vertical cone revolves within a stationary conical 
casing, the surfaces of each being formed of metal 
plates studded with fine points of pyramidal form 
for operating on the grain. In the lower part of 
the machine the grain is further operated upon by 
two other pointed surfaces of a finer description, one 

| being stationary, and the other a revolving disc. 





(See page 57. 


Perforations, both in the cone and the casing, allow 
the air set in motion by the revolutions of the cone 
to Ys rapidly out, carrying with it the pieces of 
husk directly they are detached from the grain. A 
fan keyed into the cone spindle, and working in the 
lower part of the machine, further cleans the grain, 
which passes out in a perfectly finished condition. 
The duplex grain sorter of Messrs. Dell and Son, 
of 26, ll amg London, is an ingenious machine, 
and deserved the silver medal which the judges 
awarded to it. The object of the apparatus is to 
separate round from long seeds. It consists of a 
metal cylinder having a rotary and a reciprocating 
motion, The concave of the cylinder is covered 
with semi-spherical cavities, and a stationary shoot 
extends the whole length of the cylinder and inside 
it. The grain enters the cylinder from a hopper and 
passes over the honey-combed surface, the cavities, 
owing to their form and oblique position, take up 
the round seeds only which remain in, until the 

linder has rotated a sufficient extent to enable 

em to fall out of the cavities by gravitation into 
the stationary shoot, down which they run to their 
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; 1 ery Mouthpieces of different forms can be Messrs. Fairbanks and Co., of 34, K 
+. | added, so as to vary «the nature of the work de- | street, London Bridge, obtained a silver med: 
; : ” | hiv 1, and each delivery, different for an be | a 3-ton weighbridge for carts and wagons, 
i. i Lt ty ns } | g equal to | culars of which, and of the railway weighbridge of 
ay ; . I k 1 day. or 000 of tl ma 1 | this firm, we reserve for a special notice 
i s | drain piy By in expanding 1 e, Sack-lifting machines were well represented by 
&@. : s of lar ifactured Mr. S. Wilkerson, jun., of Bassingbourne, and 
, w Messrs, ( Brother of M ne, w | Messrs. G, Lewis and Son, of Kettering. Mr. Wil- 
7 exam] of Hlan nd’s ¢ ror. #1 y | kerson has improved upon the sack lifter and shooter 
: ' for apy ition ft ‘ i ( water | with which he took the Society's silver medal last 
= ‘ alen fom al ‘ nes Ihe | year by simplifying it in some respects. He has 
’ ingen 3 1 ve hope | also a new sack lifter for loadit ito carts. Itcon- 
ial : ortiy t rats t. when we ! ‘ri! it | sists of a small movabl platforn having a rising 
a wee fully I €Xx s very | and falling shelf on which the sack is placed, and 
} vy] ‘ l strate. | wh : raised to or lowered fre t level of the 
, 1 resy , Ww 1 theref ve need say no/ cart floor by means of i l 
( Mr. Ma f | l t Mr. Wilkers 
‘ t f st reakers t ur- | machine for transf 
I t¥ hv tr i r, | to ther Messr 
r -~ : in i t f a/| Sack elevating, s! 
Pe dng. very patter ( t M s.| machine gained tl 
| s and Carbutt y exa of s1 s'|traming of the n 
I und Root’s |} rs, t porter’s barrow s ing on end. It has a rising 
te P V by a vertical engine w two ! ting | and falling platform on w h t sack is placed, 
“at . an gy t which w t ‘ und which is raised by a chain winch. As soon as 
: 2 of t nt number Ir g stand,| the sack has attained the r juired elevation the 
; t M | und Co., of | t sor handle is transferred to another winch by which the 
: h are not ’ for their neat ick is tilted easily over on to the floor of the wagon, 
ur id ¢ 1 workmanshi! The addition of a light frame on one side of the 
va | Amongst the hydraulic « ntrivat x} ted. are | machine enables it to be used for transferring the 
‘ @ exal of hyd ram sn by Messrs, | contents from one sack to another. This class of 
$ Walk ky ind ¢ : f Aberdee “J these | labour-saving machines is coming largely into use, 
; “i " A-! er d valves aré yed, and | saving, as they do, both time and labour in the ope- 
ad. ; > I { the are furnis! 1 with an india-rubber | rations in whi h they 80 materially assist 
liaphragm which divides the pressure char rs rhe peat-compressing mill of Messrs. E, Page 
that a stream of impure wate 1 for | and Co., of Bedford, is a great advance upon that 
a as raising good water for ehold pur] Mi ; | which this firm exhibited at H wt year. The 
ti J. N. Sears, of 17, Fenchurch-st t. a ex t| machine consists of a pair of archimedean screws, 
ond : exal e of the ** America t water whee! | contained within a double tubular casing, the screws 
“eS ) manufactured by Messrs. Stout, M and Temple, | slightly interlacing and being driven at high speeds 
lof D yt oO . Accor g to the tests made by The peat is fed into a hopper opening into one end 
i Mr. Ja Emerson, of Lowell, avery high autho-| of the horizontal screw chamber, and, after being 
jt such matters, t! turbine has given an ex- | masticated by the screws, is propelled through 
| lingly high duty. We hope to illustrate this | a die on to receiving boards placed at the delivery 
{ rtiv, when wW sha ive 1 r t y | end of the machine, and is taken thence for drying. 
rning As we had not the opportunity of seeing this ma- 
Messrs. Warsop and Hill, of Nottingham, are t chine at work we are unable to speak as to its 
t fa w form of rock-« oma performances, but it is stated to turn out from 
well favery neat arrangement of air »5 to 60 tons of peat per day of 10 hours. 
¢ , A rding to Messrs. Warsop and Hill's A considerable attraction at the stand of Messrs 
‘ nee t of rock-drilling machine. t lr s| Hayward, Tyler, and Co., is their machinery for 
t ted to the piston of th ea ual, | the manufacture of aérated water. This machinery 
l merely held loosely by a ket at the lower | consists of a generator for producing the carbonic 
1 of machine, it being free t e in this| acid gas, a pair of gun-metal pumps for charging 
r t and its up] end rece s of rapid | the receiver, and the bottling apparatus, the latter 
may I s fr the pi rod of t | machi1 being Messrs. Barrett and Eler’s patent. The whole 
or rhe latter i us, in fact, a kind of} r worked | of this machinery and the process of ‘aerated water 
rigina y compressed ai The drills i are twisted. and | manufacture will be found fally described by us at 
i by the/ ar T art ullyv I tated at each stroke this movement page 80 of our sixteenth volumes , BO that we need 
y to|¢ bined with the 1 lw h tak place after | not further refer to it here, except to mention that 
eacl low. being, it is said, suff t to « r tl the bottling apparatus is so simple that it is worked 
f Py } s of débris. In Messrs. W: , H by girl. ‘The various refreshment stands on the 
y ry ressor, the steam and air cy rs are { ground are supplied with aérated waters by 
Ri rich var to ea contal bed-plate, the | Messrs. Hayward, Tyler, and Co., the average de- 
f ween | ecting rods to cranks placed at | mand since the opening being 1200 dozen per day. 
t| right angles to tuated at op} t¢ 
f f a rt the flywheel | 
4 oat | whole ral _" od. bnt os f the ROOTS BLOWER 
I if ures in the machi is tl ! adopted Wr have referred in another place to the new arrangement 
. vif reventing the heatir of t ! o t f riving Root’s blower direct, w s exhibited at 
: . l'o accomplish t . y BI + B s. Thwaites and Carbu of Bradford. 
fw f d rged be t ening t ' Of nt we gi an engraving page 54. 
" r iniet vaive, t entering air ta fy up a small eM « wine rae one, ~ power 
. . i al ut capal tof ror times this 
j ry f at W r l ms to be very |. th @ pressure of : » 40 1 to 60 1 I 
i t effectual. We propose shortly to illustrate Mes diameter of the cylinder is 12 in., and the length of stroke 
litt Warsop and Ilill’s rock drill and a r compressor, and | jg jj, in. It is shown driving a Root's N > blower, which 
nd f »- | we shall then describe them fully is only two sizes under the largest ma 
rt ha Mr. Thomas Bigg, of Great Dover-street, Bo- So far as the | r is concerned t is nothing diffe- 
! we | roug ] i unproved sh p-dipping apparatus, | rent from an ordinary inverted cylinder vertical engine, 
} of y which the labour of two men is saved, three only | further than havinga liberal lowance of area in the ports 
wd and ¢ | being r yuire 1 to work it as against five with the | andthe steam and exhanst ipes, so far as to adapt it to the 
hit conais ordinary systems Chere is the usual dipping tank high speed of piste n required, viz., from 250 to 800 revolu- 
l having « and drainer, and also an iron wire cradle in which | %* for this size of blower. : Theengine piston rod is at- 
ee - sued 8 eam ie sheen’ om bin task, The atta is tache by ar to the crosshead slide, which is all in one 
nas oF me. I - : casting, this slide having the two connecting rods attached 
f which, not- | hoisted by means of a sma ] crane , and with the to it for driving the twin cranks underneath. The pins of 
rable By | sheep in it is lowered into the tank, After dipping, | ghe conn ting rods are placed equally distant from the 


ity of the ma | the cradle is hoist d on to the drainer, and the sheep piston rod on either side of it; the distance between them 
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ROYAL AGRICULTURAL SOCIETY’S MEET 
TABLE IIl.—Resvrrs or Tetats or Carrs. 
(See page 39). 
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DIMENSIONS WHEELS WEIGHT 3 TRIAL ON ROAD. 
% Draught 
i¢ 3 s 
- & - 
” a i] 
ut 7 oot su é > ; 
. - Ww ; Useful “3 & 2 ‘ ; 
Po S \ t Weig coal a =| g he 
1 “ok = wa s = 
| — I L led Carried 3 - a —* 
; j : as . > & g m a 
o E ‘3 is & P=] 4 i #3 
i faa 7. =| oo Py = 
: +>} - : y| | S | = - 
~ e 5 E = ~ F ‘a is > s < 
£ 5 giz xR @ Fa ES | Eh 
o =< a oe > nL a a = 
General Pur-| cub, ft. sqr. tt! ft leg. in. |ewt. qr. Ib Ib. cwt. qr. Ib. owt. miles tb, Ib Th, 
se Carts 
29 7. | 4 9) 414 | 11 220) 81 220) 20 0 0/392 262) 487 190.7) 48.7 
27 4 52:2; 4 (11 3 2) 31 3 2) 0 O13 284! ge. 195.8) OF 
; . a i 4 935 2 3 5:20 0 0:38.45 24 623 41.5) 624 
i Warner 23 §13'45;2 1°10 615 809 015 | @ 0156/43) 267)! 497 33.1) 49.7 
29.1 60.3 4 7 lf 2] > Ol 9 011 20 0 0/41 262 4835130 | 136 
| | 
28, 63.1/4 9} 2) 4 10 3 6 30 3 6) 2 0 0/385 268! 553 /135.9/ 553 
28, 66. | 410! 39/4 | 12 120 32 120; 20 0 0/41 547 33.8) 54.7 
} } ; } 
H st Carts | 
‘ : 3 | 4 | 12 044024 @ 2 6.6 248 /1053 | 51.9) 74.1 
} 234 | 12 121 40 321) 28 2 0 5.12 32 | 803 40.7 584 
ther Carts, 
; 29.8 | 63 49/214 |10 095/) 41 2 5/31 1 8/52 267) 967 (46.5) 618 
4 69 410 | 3)4 [11 220) 43 0 7; 31 1217 [54 289 |104.7 (48.7) 67.1 
2.3 5 1) /4)/12 115 43 223/381 18 48 «2691 99. 145.4) 63.5 
33 | 71.6 4144113 3 6) 45 016/81 1 8:50 272) 86. 38 55.1 
i 67.4 | 78 $11'3 |4 |] 9 917,41 O25) 31 18/51 27 84.7 | 41.4) 543 
Milf o«-| 36.9 | 689 411 | 28/46/12 018 48 126/31 1 8/48 297) 999 46 C4 
Carts with Crank | 
izle and Low | 
Body. | i 
iSon... sw. | 2&3 | 17/4 86/2\)4 |}12 2 5 3221 5/21 © 0/407 2.76! 573 35.6] 54.6 | 
| | 
\ i 34.9 81.0/5 9 19) 3B] 1l 817 32 317) 2 0 0147 | 288 | 538 32.8) 51.2} 
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TRIAL ON FIELD m 
, on 
Draught. og 
Saf 
3 i s lest 
£7 = i en TF 
-¥" .e v E g x & 
}Qz/] § : Pw & ~§ REMARKS 
oe | ~ - - - ta 
esieis| & ~ |Bs 
Sz i -_ on } 2 ee | = 
ae | £ a wd SS i ek 
eo |& | # | eh | $4138 
Sa}! * £is«sm Ra | Sa 
2s = ao i “@ ead 1 as | 
o 2 = a | @¢e a ” 
s3; 2121] gs | £0) 38 
= va a 12 | * im | 
ft-lb. (miles! Ib. | Ib “oy 
146.1 | 2.86 | 208. } 128. | 908. 609, | Leaded with roots 
' 
68 | 288 |105.7 1 66:5 }1087 |} air ? 
192.9 | 2.56 (191. | 127. jv 573. | 
| | } ' 
149.1 2.66 227 151 | 227 641, | o 
| 
190.5 248 203.6 | 140.4) 208.4} 6108) ” ’ 
165.9 | 2.54 | 328 148. | 228. | a4. | “s : 
164.1 197. | 1216 /}197. | son. | . , 
ers 
315.9 | 2.5 (318. | 156.6 | 224 954. | Loaded with straw 
240.9 | 2.76 | 373 183. | 26% | 1119. | - ” 
' | } | 
290.1 | 2.66 | 333 165. | 212 | 999, [Lded, with corn in sacke 
$14.1 365.7 | 170. |2%4. | 1097.1 2 “ a 
' ; 
297 2.97 | 325 149. | 208 | 975, | , * 
268 | 2.97 321, | 142. | 208 oes. | 3 ” - 
| } 
254.1 | 2.7 197 144. 190, 891. a w - 
899.1 | 3.0 |3023/439.3/1%. | oe!  ,, 


| | | 
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171.9 | 2.68 | 213. | 192 3 | 208 | 62 2 r Me 
161.4 2.61 | 188 114-6 | 179. 564. | a 
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waste preventer exhibited at Bedford by Messrs. T. H. P. 


nis and ¢ 


| well C, into which opens one end of the syphon pipe K, the 
| other end of this syphon communicating with the pipe L by 
which the water is led off to the closet, &. 
C surrounding the end of the pipe K is a loosely fitting 
annular piston D, connected by rods E cast on it with the 


avout half the distance which the crankshafts are 
rhe connecting rods are made of good length in pro- 

the cranks, in order_to reduce the amount of their 
ilarity in working. All bearings are-made with a large 
. surface, especially those of the crank pins and crank 


to reduce any tendency to heat and make them wear | lever arms F. These arms are cast on the shaft G, having 
time without requiring readjusting. Those of both | another arm with balance weight H, and also having fitted 
f necting rods have brasses of phosphor-bronze. to one of its ends the lever by which the apparatus is 


brought into action. Supposing the chambers A and B to 
be both full of water, and the shaft G to be rotated by 
pulling down the lever at its end, the piston D is de- 


ne is usually fitted with variable expansion gear 
st possible construction, so as to work efficiently 
lrawing, whether the boiler pressure be 15 Ib. 


tw 
r 60 lb., as also to enable the utmost economy in | pressed in the well C, and the water contained in that 
le in a single expansion engine to be realised. well is forced into the syphon K, thus charging the 
tuations where extra economy of fuel is of the | latter. The result of this is that the syphon draws off 
st moment, steam jackets are also attached to the | all the water contained in the chamber B, and it then 
ers. The expansion gear is made variable by hand | discharges itself by the entrance of air under its end dip 
asure from two-tenths to five-tenths cut-off without | ping in the well C. As soon as this occurs no further | 
ping the engine discharge can take place until the chamber B has been 


utions per minute the engine works quite | filled by the slow flow through the hole I, and the piston D bas 


ithly, and from the direct action and the fewness of the | been again depressed. The apparatus is, as we have said, 


to be dri _as well as the absence of a considerable | a simple and ingenious one, and acts well. 
t of il friction of an engine, very little of the | . 

Hationperte natin pk: ee ccomenaie -ainatieie FEEDING APPARATUS FOR THRASHING 
owe s the cranks revolve in 2 MACHINES 

Tect of angularitie ing rods at the | ¢ a Saar sai a a 

oe ~ oe . we ea gy ‘ads the side | I the article on “ Feeding Thrashing Machines,” which 

ac tt . Td : " " a ne copnecting rod is | appeared in our last number, we referred to the arrangement 
+4 a begs sag tage ke yD 4 for this exhibited at the Bedford Show of the 


} urpose, 
| Royal Agricultural Society, by Messrs. Ruston, Proctor, and 
" ratu now illustrate (p. 55) and 
propose to describe more fully. The engraving annexed 
represents the self-feeding gear, as applied to the thrashing 


te direction to the strain from the other 
iltant is exactly in a verti al direction 
n there is no strain on either side ‘of the guides 
of course, can there be any loss of 
To insure perfect accuracy in the 


vs in ' t ~ 
that the re . oarace 
Co., of Lincoln. This apparatus we 


working, nor, 


use, . * . ‘ ‘ 
‘ ‘ond the revolving pistons of the blower at | ™4* hine at Bedford. Fig. 1 is an elevation partly in 
positior ‘ 1¢e rolyv { « . : . ‘ ; H 
f tl revolution, a oa an nr wheels, gearing | Se¢ton. Fig. 2 is a plan showing the spindles with the 
tueir revolution, yt sty yheeis, g 


tines or claws thereon. The reference letters apply to both 
views. A is a hopper or box containing the spindles 
|) 4? which carry a number of curved tines C. These 
spindles, with the tines, are made to revolve in the direction 


ther, are keyed on the further end of blower 


s behind the t 


lower. 





WATER 


WASTE PREVENTER. 





| shown by arrows by means of, the toothed pinions d, 
giveon page 55 engravings of a simple form of water | motion being given from the shaker crankshaft S to 


pulley P. Upon the end of the spindle be is a wrought- 
iron plate curved so as to deflect or turn the corn into the 
dram, and has a number of notches in its upper 


., of Chelmsford. It consists, as will be seen of a | 
which 


cast-iron tank divided by a partition into two unequal | 

bers A and B. Into A the water is admitted by an | edge for the tines upon the spindles L* to pass between them, 
ary ball-cock, it flowing thence into B through asmal! | and which prevents any of the corn being retarned over the 
at I. In the bottom of the chamber B is sunk a small | spindles, fis the dram, g is the concave, h h' are the shakers 





In the well | 





which carry off the straw. The action is as follows: the 
sheaves of corn are placed in the hopper at A', the bands 
having been cut and the sheaf just loosened, it is im- 
| mediately received by the tipes of the first of the revolving 
spindles 6, which push it on. to thé mext b', which in turn 
push it on to the tines of }?, and which deliver it into the 
concave g, where it is thrashed fn the usual manner, the 
straw being carried away on the shakers. The corn in its 
passage along the hopper a to the drum is still further 
loosened by the action of the tines upon the spindles A Fh. 
By this system no loose grains of corn can pass to the 
shakers unthrashed, and the apparatus has been found very 
efficient in action. 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
} Mippiessroven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was 
better atten lance than usual on ‘Change and business was 
more animated. Pig iron was in request and higher prices 
were obtained. As much as 64s. per ton was paid for No. 3 
immediate delivery, and for this quality delivered over the 
next few months 62s. 6d. was readily paid. The fact is that 
since the miners’ strike was settled many of the blast furnaces 
which were inoperative have been recommenced, and the 
| higher quantities of iron are scarce, b ble 
time is required to put the furnace into a condition to make 
good iron. Most conflicting opinions as to the future of the 
iron trade are still cagueenal. In the finished trade there is 
continued depression, and at present matters look worse, 
owing to the ironworkers’ wages having been advanced when 
most people were expecting a reduction in the prices of all 
kinds of manufactured iron. The wages are now fixed by 
the Arbitration Board until the 4th of October next, and the 
manufacturers, to reduce prices, in order to com with 
makers in other districts, must look to a further fall in the 
price of raw materials. 


a consid 





The Coaland Coke Trades.— the strike of pitmen in South 
Yorkshire is benefiting the coalowners of the North of 
England, but it is believed that all kinds of fuel will soon be 
much cheaper. 


More New Blast Furnaces in Cleveland.—Messrs. Thomas 
Vaughan and Co., Miidlesbrough, have blown in two new 
blest furnaces at their South Bank Works, which are in- 
tended to replace three old ones. This firm have now eight 
furnaces in blast and six out. The Loftus Iron Company 
are building two new blast furnaces at Skinningrove, and 
will shortly have them ready for blowing in. 
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PLOUGHING 


CONSTRUCTED BY MESSRS. J. 


ENGINE AT THE 


(For Description, see Page 44.) 








Griasaow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market, which, 
at the date of last report, was steady at 77¢. 6d., improved on 
Thursday to 80s., and since then a moderate business has been 
done betwixt 80s. and 50s. 6d. cash. Yesterday the price was 
80s. 6d. cash, but the business done was limited. Although 
the warrant markets continues in a rather listless state, there 
has, during the last week, been a better demand both for the 
home market and foreign shipment, and, in consequence, 
makers’ prices have a atm | and there are consiionstle 


deliveries being made ex store. The following are the ap- 
prosimate quotations 
No.1. No. 3. 
ad. @ d. 
G.m.b., at Glasgow... one ase 8380 810 
Gartsherrie ,, eee eco 106 0 850 
Coltness - ee eee eee 108 6 
Summerlee es ] 6 850 
Carnbroe 9 ove eee 886 826 
Monkland °,, . “5 0 82 6 
Clyde ” . Bl t 
Govan, at Broomiclaw » 5 
i 7 é ® 


Langloan, at Port Dundas 

Calder a eee l 
Giengarnock, at Ardrossan 

Eglington 

Dalmellington ,, 

Carron, at Grangemout selected 


Shotts, at Leith 102 85 


Kinnell, at Bo'ness one eee 83 $0 0 
(The above all deliverable alongside. ) 
Rar iron eee eve ose eee 102. 108. to 117. 


Nail rods... eee ese 11i, 
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Last week's shipments amounted to 9352 tons as against 
11,230 tons in the corresponding week of last year. No sales 
were reported this forenoon, and there was very little dis. 
position shown to transact business, as the holiday feeling has 
now taken possession of the market. During this week 


1245 tons have gone out of store, and the stock is reduced to | 


82,383 tone. On Friday and Monday next there will be no 
market, owing to the Glasgow Fair holidays. This forenoon’s 
quotations were simply nominal, being buyers 80s. sellers 
8Us.6d. No business was reported in the afternoon, buyers 
nominally 80s., sellers 80s. 3d. 


Building in Concrete.—Building in concrete is now 
acquiring a considerable degree of importance in various 
parts of Scotland. The latest fact that is worthy of special 
notice in connexion with the matter is the announcement 
that Mesers. Drake and Co., concrete builders, have under- 
taken to build in concrete certain portions of the new 
Epidemic Hospital, which it has been resolved to erect in the 
city of Aberdeen. The total cost of the hospital will be 
80002, of which Messrs. Drake and Co.'s contract will amount 
to 22201. ; and by employing concrete instead of stone it is 
stated that a saving of 1600/. will be effected. 

The Glasgow Water Supply.—The question of the water 
supply in connexion with fires in Glasgow was again the sub- 
ject of discussion on Monday last, both before the Corporation 
Water Committee and the Police Board. Both of those 
bodies now seem to be aroused to a sense of the danger to pro- 
erty that exists from the want of sufficiently large dis- 
ributing mains, especially on the south side of the city. At 
the meeting of the Water Committee, the engineer, Mr. Gale, 
submitted his report for the quarter ending 30th June. 


I 
t 
t 


The Greenock and Quebec Timber Fleet.—The amount of | 


tonnage taken up at Quebec this year to bring to the Clyde 


is over 60,000 tons, and the cargoes may be estimated a 
70,000 loads of square timber, exclusive of “ broken stow- 
age,” which ineludes deals, battens, staves, lathwood, and 
other descriptions of cuttimber. The total number of vessels 
freighted is 63, of which several have already arrived at 
Greenock, and it is expected that the majority will discharge 
at that port. 

Important Discovery of Blackhand Ironstone.—N otwith- 
standing the opinion that has been so often expressed re- 
garding the exhaustion of the famous blackband ironstone 


| deposit in the district of Airdrie, that in which it was first dis- 


covered about the beginning of the present century by Daniel 
Mushet, there is still an occasional fresh patch of it found, to 
the advantage alike of the lessee and the proprietor of the 
land in which it occurs. A professional friend informs me 


| that another very valuable seam of this mineral has just been 


found on the estate of Rochsoles, the propert of Major 
Gerard, the lessee of which is Major Jackson, of Coats Iron 
Works, Coatbridge. It was generally believed that the 
mineral was entirely absent from the ground leased by Major 
Jackson, owing to that portion of the estate having been up- 
heaved at some former period of the earth's history, and the 
consequent inundation of its upper seams of coal and iron- 
stone. But from recent borings and surveying it now 
transpires that the seam of Mushet blackband ironstone is 
distributed over an area of from twenty to twenty-five acres. 
Of course, the well-known seam of slaty-band ironstone also 
occurs in its ordinary position. It is understood that, besides 
being of excellent quality, Major Jackson's “ find” of black- 
band ironstone generally attains a thickness of about 12 in. 
wherever it has been found to exist. 


Prusvcs Epwarp Istayp Ratiway.—This line (and 
branches) is expected to be completed in September. 
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ENGINE AND WINDLASS FOR STEAM PLOUGHING ON THE ROUNDABOUT SYSTEM. 


CONSTRUCTED BY MESSRS. J. AND F. HOWARD, ENGINEERS, BEDFORD. 
(For Description, see Page 44.) 











































































































SELF-MOVING ANCHOR. 


CONSTRUCTED BY MESSRS. J. 


AND F. HOWARD, ENGINEERS, BEDFORD. 


(For Description, see Page 44.) 





FOREIGN AND COLONIAL NOTES. 
Canterbury (New Zealand) Railways.—Work is being | 


actively pushed forward on various lines of railway in the 


province of Canterbury, New Zealand. A line to the 


main line at Rolleston; and on a line between the Rakaia 
and Ashburton, all the rails have been laid, and about 
° miles of the ballasting have been completed, leaving 
13 miles more still to be finished. The Southbridge line 
is ready as far as the Selwyn for ballasting, and tenders | 
for the work were to be invited early in April. There has 
been a large number of men at work on the north line 
be:ween the Ashley and Amberley, and the earthworks have 
veen progressing rapidly. 

The Moonta Mine.—The balance sheet of the Moonta | 
(South Australia) copper mine shows that upwards of 11,000 | 
tons of ore were salesd during the past half-year. The gross 
proceeds were 122,000/ 


lvern | 
Hlills has been ballasted 9 miles from the junction with the | 
| state 
| execution of the work are very small. 


The Danube and the Oder.—An inquiry has recently taken 


| place under the direction of the Austrian Minister of Com- 


merce as to the construction of a proposed canal between the 
Danube and the Oder. No decision has m been arrived at 
upon the subject, but we believe that although the plan is 
rather influentially supported, the chances of obtaining a 
tee of interest upon the capital required for the 


The Tokio (S.).—The City of Tokio steamer recently 
launched from the yard of Mesars. Roach, at Chester, Penn- 
sylvania, for the Pacific Mail Steamship Company, has left 
for New York to receive her machinery. 

American Rolling Stock.—Mesers. Gilbert, Bush, and 
Co., of Troy, New York, are building six cars of American 
style with Miller's platforms, buffers , and couplings for a rail- 
way in Australia. 


New York Bridge Company.—The total expenditure of 


, , and the working expenses were | this company to May 1, 1874, was 4,48 6,000 dols. The ex- 


90,0001, leaving a profit of 32,0007. 
American Small Arms in Turkey.—The Turkish Govern- 


ment has conferred the order of the Medjidjee of the third 


class upon Mr. Winchester, head of an American firm of 
small arm manufacturers. 


ecutive committee has been instructed to resume work on 
the New York and Brooklyn towers and the Brooklyn 
anchorage. 

Labour at Ottawa.—The Ottawa corporation now pays 
1.50 dols. per day for labourers. The waterworks contractors 

















have been paying 1.40 dols. per day to labourers, and 1.50 
dols, to dillers They wiil probably advance wages to 
1.50 nen day for labourers, and 1.60 dols., or 1.70 dols. 
per day for drillers. Labourers are rather scarce. 
cutters are receiving 3 dols. per day. 

Great Western Railway of Canada.—The comgeny’e en- 


Stone 


gineer reports that although the main line has recently been 
laid with steel rails, the Seepaing, Sep, and ballast 
are notin the excellent condition which a great road de- 
mands. The part of the line which is being made into « 
double road is not yet finished, and a large amount of work 
is required to be done before it can be considered complete. 
The bridges must be extensively renewed, and the annual ex- 
penditure will be considerable for some time to come. With 
regard to the Glencoe loop line, 146 miles in length, the 
engineer reports that the gradients at the principal stations 
may yet require alterations, and that this will involve con- 
siderable expense. 

Western Union Telegraph Company.—This important 
American undertaking has Soctased a dividend of 2 per cent. 
for the three months ending June 30, 1874 This dividend 
will be paid on the 15th inst. 


Public Works in British Columbia.—The Lands and 
Works Department of British Columbia bas called for tenders 
for the execution of the following public works: Extension 
of Burnside-road from Greenslade’s gate to the junction of 
Highland district road ; construction of seven sections of the 
Comox district road; and erection of the Nanaimo river 
bridge. Labour is wanted for road making. 

A Petroleum Car.—The first car for a line between 
Toronto and the oil regions at Parkersburg, Virginia, has 
been built at Port Hope to the order of Messrs. k and 
Webster, of Toronto. It is intended to be fitted with a large 
iron tank 26 ft. long by 5 ft. in diameter. At each end 
movable head blocks are placed, so that the tank when in 
position upon the truck can be firmly fastened by bolts, so as 
to avoid ed pee of its shifting about. By this means 
it is expected that oil will be cassiol more steadily. 

South Italian Railway.—The net profit realised by this 
undertaking in 1873 is officially returned at 160,5601., but no 
dividend on the share capital of pany is ded 
for the past twelve mon The working expenses of last 
year were rather materially increased by the dearness of coal 
and iron, but as these materials, which play such an im- 
portant part in railway working, have now rather 
cheaper, the directors anticipate rather better profits for 
1874. 

Railways in New South Wales.—A contract has been con- 
cluded for the extension of the Great Northern Railway of 
New South Wales to Tamworth. The object is to jopen 
F ogee A communication between the port of Newcastle and 
the rich table lands of New England. 
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INDIAN STATE RAILWAYS. 


(Continued from page 20.) 


We have, on former occasions, so fully dealt with 
the cost of construction, &c., of guaranteed railways, 
that anything more on that subject need not now be 
given, The Table onthe following page will, however, 
i some particulars of the extent, and probable 
cost of the several State lines, together with further 
details as to the date of their construction, &c. It 
wil be observed that, although the metre gauge 
has been adopted generally for Indian State lines, 
the peculiar circumstances of certain short lengths— 
especially where they serve as branches to existing 
broad gauge lines—has led to their being constructed 
upon the broad standard guage of 5 ft. 6in., with a 
view to their being worked with the rolling stock of 
those lines to which they are intended to serve as 
feeders, Where new lines are independent of rail- 


ways already constructed, the metre gauge has been 
at once adopted for them, so that on very few oc- 


* ! 
I Of beaten wheels. 





casions only has it been considered necessary to form | 


alternative estimates for broad and narrow gauge 
lines. ‘The alternative estimates for the Indus 
Valley and Punjab lines have already been given in 
full detail. The sums included in the annexed 
statement are for narrow gauge lines, but we have 
reason to believe that, after all, it is possible that 
they may yet be constructed upon the standard 5 ft. 
6 in. gauge of the existing Indian lines. Indeed, 
from the receipt of telegrams just received from India 
we gather that the above lines are to be constracted 
on the broad gauge, and we have every reason to 
believe that this is really the case. 

It will be remembered that the Calcutta and 
South-Eastern Railway was originally built by 
a guaranteed company, with the view of opening 
communication between Calcutta and the Mutlah for 
developing a trade at Port Canning, thus relieving 
the Port of Calcutta on the Hooghly, and avoiding 
the difficult and intricate navigation of that river ; 


it was partially opened for traffic in 1862, and fully | 






opened in 1863, but the expectations of its projectors 
were never reali The attractions of Port Can- 
ning were insufficient to draw the shipping from 
Calcutta. Moreover, the river made some inroads 
and destroyed the jetty at the Mutlah terminus. 
The working ex exceeded the traffic receipts, 
and the Indian ernment having determined that 
the deficit should be deducted from the teed 
interest, the shareholders agreed to surrender the 
railway to Government. In 1868 the railway was 
therefore transferred to Government, and became a 
State railway, the Government ying the capital 
of 635,000. The capital of this line has since been 
increased to 744,629/, Until the year 1871 the rail- 
way continued to be worked at a but in that 
year there was a surplus over expenses of 169/., and 
since then it has continued to be worked at a slight 
profit. The total number of trains run in 1872 was 
1763, or between five and six a day, exclusive of 
Sundays. The traffic is carried entirely in mixed 
passenger and goods trains, and the working ex- 
penses amount only to 1s. 3d. per train mile. Indian 
coal only is burnt as fuel, costing on an average 
19s, 5d. per ton. The amount consumed in 1872 
averaged as much as 70 lb. per train mile. ‘The 
goods traflic on this line is confined almost entirely 
| to firewood and hay, and the passenger traffic to 
people connected either with this trade or with offices 
in Calcutta ; thus the prospects of this railway are 
limited, and little more can be hoped for than that 
it should pay its way, It consists of a single line, 
but land nas been taken up, and bridges built for a 
double line, The rails weigh 74 lb, per yard, and 
are laid chiefly on wooden sleepers. 

The Nalhati and Azimgunje flailway was originally 
constructed by the Indian Branch Railway Com- 
pany (now the Oudh and. Rohilkhund); it runs 
from Nalhati, a station 146 miles from Calcutta, on 
the loop line of the East Indian Railway ; it is 274 
miles in length. ‘The rails are 32 lb. per yard, and 
they rest on teak “pressure plates.” The sub- 
structure of this railway was originally made as a 
first-class unmetalled road, half of which was made 
| over tothe Indian Branch Railway Company for the 

cvostruction of this line. The company originally 
| expended about 80,000/. on therailway, but Govern- 
ment declined to admit more than 30,000/. of this 
|as capital for guaranteed interest when the original 
| Indian Branch Company became the guaranteed 
Oudh and Rohilkhund Railway Company. In 1866 
there was a loss of 268/. in working, but since then 
| there has been a profit of about 3000/. per annum, 
| The line, however, was constructed in such a manner 
|that it could not be maintained in proper order 
without an expenditure considerably in excess of 
the receipts, and it was estimated that it would re- 
quire a cost of 14,000/. to complete its requirements 
| and put it in proper repair. In 1869, Government 
offered to purchase the line and stock for 30,000/., 
| which offer was subsequently accepted, and the 
| transfer to Government took place in April, 1872. 
| This line runs across a country where it gets hardly 
| any goods traffic, yet it pays over five per cent, on 
|its cost after paying all expenses. ‘The cost of 
| working is only 9d. per train mile, and it is managed 
and worked almost entirely by natives of India; the 
only European on its staff being a mechanical engi- 
| neer in charge of the locomotive shed. ‘This line 
| also burns only Indian coal, which costs 21s. 5d. per 
|ton, but the consumption is only 43 lb. per train 
|mile, and in this respect it compares fayour- 
ably with the Calcutta and South-Eastern, ‘The 
| number of trains run in 1872 was 591, or about one 
each way per diem, excluding Sundays. 

The ‘lirhoot State Railway from Chumpta Ghat 
to Durhunga, 53 miles in length, was undertaken 
for the purpose of aiding in famine relief operations 
in North Behar. This line is on the metre gauge, 
and has been constructed partly upon an existing 
line of road leading from opposite the Barh station 
on the East Indian Railway, and for a portion of 
its length it has been carried across the fields. 
The materials for the permanent way were those 
sent out for some other sanctioned line of railway. 
The line has been carried over three consider- 
able streams or rivers by means of temporary 
iron girder bridges with teak post piers. ‘The work 
was commenced on the 23rd of February last, and 
the first train ran through on the 17th of April, the 
whole distance having been completed at the rate of 
about a mile aday. Under the circumstances of the 
construction of this line it is impossible to state its 
actual cost ; besides, it must have been, to » great 
extent, constructed in a temporary manner, and the 
bridges at least will have to be replaced by perma- 
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INDIAN STATE RAILWAYS, PROJECTED AND IN COURSE OF CONSTRUCTION. 
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\ alee, in Asia Minor. ‘The 
setnedl = of » for Sent r 98. 1844. it is stated the building was on the top of a high hill, and no one 
Tirhoot. t ty of Professor | ind that t r s had entered the premi for at least three months, 
| Northern Bengal Railway a1 t el Italy id been a short t prev t fire | and during t whole of that time there had been 

us a famine relief wor umulation of nO in t towers | a military guard night and day around the place 





t ‘ t . 5 nta nbus I plat In August the utry noticed a flickering flame 
: por > w il t t. M ‘ r, t t ssuing through a defect in the roof; the guard was 


i 

east by the Br pootra River t h and pont signition of oiled measu gy tapes which | turned out and they forced an entrance into the 
scomth.weet be the (ie . and ' rth by not n t warehouse tv y-fou irs building, but were unable to get tothe roof. No fires 
or des ription had been used 
Da d situated I lis at 1 ty \ tated that a fire curred at Mr. Philbroke’s | within a considerable distance of the place , 80 that 
J l, will es in length, ly tap th lence. Mill-street. Worcester, at 2 p.m.. ina! the communication of fire from without could not 








pr pal jute, rice, and tobac« x tricts bed: iv a uthern aspect 1} was a be accounted for. Mr. Tozer believed that the fire 
of N ern B whilst it will a Cr t ea- | carafe f f water upon atable whicl rated | was caused by the rays of the sun having been con- 
? a f ft 3 I to a focus wo ¢ r red mat centrated upon the head of a nail in the timber of 


the i und | the roof, which had xposed through a defect 
5 Ben ‘ 1 to discovery before further damage was don n the tiles, or else by the spontaneous combustion of 
ut Stansfield. cashier of tl Rov | ¢ ‘ n accumulation of guano from a num ver Of pigeons 

‘ ; vas present at Messrs. Do ware! , Which were around theruins. ‘This Mr. Tozer con- 
. r M y-street, Manchester, « sidered as a most interesting investigation under 
| g. 856. when a a ¢ ret ill the circumstances. Mr. ‘lozer also attended to 
‘ aun’s rays and set fir n’s a fire at the Sultan of Turkey's palace at Scutari, 

" , : on was hanging on a he ware n 1856, occasioned by rats gnawing lucifer matches, 

; f eS ( red bottles in chemis ps have oft They had gathered a quantity, and carried them 
( t \ i lar way as burn o . ( wks under the flooring, where he found several after 

n fire that showed clear evidence of having 

and knots, have a frequentiv been gnawed. A few similar instances have been 

l RES AND HOW rH} Y OR NATE. ‘ ‘ matches. and other inflammable t os traced at fires in London, as ws las an instance of a 





N 1] _ there is nod bt t t fir v wckdaw setting fire to a building by pe cking lucifer 

We prot | les ta at f | o1 t D tton mills, fib: and waste ware- | matches until they struck fire 
. aces from the sun's rays being Rats and mice have been known to carry quantities 
» give a few remark i t n Various ways of oily waste and deposit it under flooring where 
rer the accumulation has ignited by spontaneous com- 
fr ' fact of the fires having b« \ > { Mar ster Fire Bri le. we n Turkey in | bustion. lwo instances occurred at Messrs. 
ered 7 } efore x a wa t ngines and gener rrangements | Phillips's warehousejin Church-street, Manchester— 
, will then add a fur ri f { Bb 1 Government, when he 1 ived in. ne in 1551 another in 1566—of damage by fire 
f t general in. | occurring through rats gnawing holes in gas pipes. 


“r 
g 
Lhe f wing are a few of the records of fire, and unand—by request of the Sultan, to investigate | Cats and dogs have occasioned fires in various ways, 
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such as upsetting inflammable things into fires or 
hts and knocking down detonating powders and 
other explosive materials, Also by lying inside 
fenders and such places where hot cinders, &e., have 
f ) upon them and adhered to their coats, causing 
them to beat a hasty retreat, and being anxious to 
ret rid of the painful annoyance as soon as possible 
th paturally rub themselves against anything at 
} i or ro elves on carpets, curtains, bed- 
; straw, y other material, thereby trans- 
¢, g the ca of irritation to something that 
; breaks out into a blaze. 
That mischievous animal, the monkey, has also 
aid to the devouring element in this 
Vv x as thers, in one instance by mischiev- 
y upsetting a brazier « f charcoal, in another 
} ng down a quantity of thes drying in front 
‘a fire. and y various other plans involvy- 
the use of hands, which are not possessed by 
er al pt man. Having mentioned 
g f the ] iimals which have contributed 
t annals of fire, we will finish our notice by 
more, which, although last, is by no means 
er in size or in the work it has performed. 
| f w is an extract from the Manchester 
( f February 10th, 1874: 
[ fas} ible inquiry in Chicago when 
t is, ‘ Well, Smith, how have you been 
g > along since the cow kicked,’ the upsetting of 
» by a cow having been the small beginning 
fr hicl ch disastrous results originated. This 
y-kick involved the loss of about 3,000, 0002. ; | 
r the volunteer system of protection and from | 
iv of the subject we do not see how it can be 
‘ rwise.” ‘I question of amateur protection | 
us properly organised fire brigades in large 
3 we will consider more fully hereafter, but we | 
may say here that in a matter where prompt atten- | 
tion at amoment’s call is of so very much importance, 
W in hardly see how amateurs can attend to the 
guishing of fires (which in large towns may be | 
iid to happen almost daily), and at the same time 
properly attend to such business as they may 
be engaged in, for according to statistical records 
many conflagrations happen during working 
| as in play time, rendering amateur fire 
brigades very often like ‘advice gratis,” which is 
id usually to be *‘ worth what it costs.” 
Persons seized with fits have caused fires through 
f ig with lights in their hands or into fires. 
One instan from this cause happened in Fleet- | 
et, London, in 1859, to a fireman. He had| 
I a fireman forty years and was left in charge | 
remises which had been damaged by fire, 
. the poor fellow, being unfortunately seized | 
- fit. fell into the fire and was burned to death. 
I! thes and body burning set the building again 
and led to his being discovered. We could 


cite several cases of aged persons being burned 


etting premises on fire through want of power | 

i infirmity of body and mind. 

In the year 1850 a fire occurred in Paddington | 
n iron sash-weight conducting the heat | 

furnace to timber, which set a wash-house on 

| 

In'1860 a eart loaded with hay was burned in | 
street, London, through being set on fire by | 

king against a public gas lamp. 
In 1S¢ 1 high wind blew down a stack of | 
carpenter 8 workshop in Hulme, 

which scattered some wood burning in 

" 1 gst shavings and destroyed the 

| 

It may appear strange, but it is nevertheless true, ! 
y rains and high tides have found work for | 

en both on board ships and barges, and in | 

Rain, for instance, has often slaked 

+ it to heat in contact with inflammable 

| high tides have many times floated | 

to exposed lights. As an example, the | 
Cotton Mill, Manchester, was seriously | 


ged by fi 1864 through the river flooding | 
t when a quantity of cotton floating on 


in 


r came in contact with some gas jets} 

i n left burning, and thus set the place | 

| 

In 1865 a fire occurred at a wax and tallow | 
ller’s in Oxford-street, Manchester, through a 

f rain rhe water passed through a defect | 

roof and accumulated in the ceiling over the | 

i its weight caused the cs iling to fall, pieces 
which, striking upon a quantity of wax and other | 
hes, which were on the counter, caused them to | 





stock on fire. 


uite by percussion and set the 


For fear that we might be mistaken for endeavour- 
ing to emulate Baron Munchausen in the narrative 
of wonderful events, we will here cease the de- 
scription of incidents that have occurred and resume 
our analysis of the special risks from which they 
might occur. 


Busi ngss. Usvat Causes or Free. 
; Hot air, hot water and steam 
Churches, including | pipes, and furnaces and stoves. 


places of worship of all | Sticking candles against cof- 
denominations. Also} fins in vaults. Christmas and 
meeting houses and lec- other decorations around or too 


near gas fittings, fires, or lights. 
Sparks falling upon birds’ nests 
in spires and belfries. 


ture rooms of all descrip- | 
tions. 


f 


Lime slaked by rain. Sparks 
i 


from foul flues and furnaces pass- 
ing through opening and project- 
ing eaves of drying-rooms. Fric- 
tion of machinery in bark mills. 
Timber, coals, shavings of wood, 
and leather too near flues. Dry- 
ing stoves and furnaces. Sponta- 
neous ignition. Smoking in bark 
and other rooms. 


Curriers, tanners, and 
workers in leather and 
hides of all descriptions, 


L 
Working late, being tired and 
' falling asleep or becoming careless 
too near fires and lights. Unpro- 
tected and swinging gas brackets. 
Crinolines coming in contact with 
fire in open fireplaces. Light pen- 
dent goods being blown by the 
opening and shutting of doors or 
by concussions, or draughts into 
unprotected lights. Goods hung 
on lines increase the risk in 
various ways, such as conveying 
the flame from one end of a room 
to the other, and when the line 


Drapers, tailors, milli- 
ners, mercers, makers up 
and vendors of male and 





fomele attire of all de- breaks down making three sepa- 
Sonipeons. rate fires—one at each end and 
lone in the middle at the same 


time—thus originating three dis- 

tinct fires for each line. Cuttings 

left carelessly about. Using lights 

whilst intoxicated, especially by 
| tailors’ workpeople. Ironing stoves, 
| hot plates, smoothing irons, &c., 

too near and sometimes on timber 

and goods. Smoking tobacco 
Land matches for lighting it. 


(Sparks from striking hot metal. 
Hot metal* castings, &., left 
too near timber. Heat from fur- 
naces, forges, and smiths’ hearths 
and flues. Friction of machinery. 
| Japanners’ stoves overheated or 

Engineering worksand } defective. Accidents with melted 
workers in metal of all) or hot metal. Explosions of blast 
descriptions. | furnaces. Spontaneous ignition 
of oily waste, moulders, lamp, 
and other blacks; sawdust, or 
sweepings, and oil; spontaneous 
heating of iron turnings, &c., 
(when mixed with water and oil. 

Stacking hay whilst green. 
Sparks from passing locomotives, 
&c. Sparks from steam thrashing 

Farming stock, stables, | machines. Sticking candles against 
hay, grain, or flour stores,/ walls and timber in barns and 
of all descriptions, i Vagrants smoking in 
stables. Vagrants being refused 
alms. Fire-armes used near farming 
stock, such as haystacks, 








stab es. 





Overheating of drying stoves 
and explosive mixtures. Dropping 
lucifers. Unprotected lights. 
Smoking. Leaving phosphorus 
uncovered with water. Friction 
and percussion from nails in boots. 
Sparks passing through broken 
windows. The sun’s rays being 


Ganpowder, firework, 
lucifer mateh, and other 


- Pe ~ 


taneous ignition of red fire and 
such like compositions. Careless- 
ness in the supervision of young 
children employed. Shavings and 
chips too near fires and lights. 

( Hot coke near timber, &c. 
| Seeking for an escape with unpro- 
tected lights. Timber too near fur- 
naces, retorts, &c. Lime slaked 
| by rain. Defective fittings and 
| appliances. Spontaneous ignition 
L of coals. 


Casapian TeLecraruy.—The Canadian Dominion Tele- 
graph Company has opened an office in Niagara town and 
also one at Queen’s Hotel, Niagara (Ontario). Advertise- 
ments are about to be issued by the Canadian Public Works 


Department inviting tenders for the construction of a tele- 
graph across the North American Continent. 


j en, -_= ! concentrated through bull's eyes, 
workers in and MAKCrS/) 415 &c,, in glass. Defective 
up . explosive com-| obs containing gunpowder or 
pounds, other explosive materials. Spon- 





Gas works. 


Boiling shellac. Hot irons left 
on timber and other inflammable 
things. Defective drying and 
other stoves. Smoking tobacco. 


Hat manufactures. 


STEAM DOMES. 
To Tue Epitor or Exqineeeina. 

Srn,— With reference to the weakening effect of ringe.! 
manholes in the shells of cylindrical boilers, I would wish 
(should you deem my remarks worthy of notice) to draw the 
attention to such of your readers who have not been made 
aware of the fact, to the weakening effect also of steam 
domes rivetted to boiler (cylindrical) shells. I was, about a 
year ago, testing two marine boilers, 12 ft. 6 in. diameter, 
with water, in maker’s yard. At 120 Ib. both burst at same 
place in each boiler, namely, at top of shells from edge of 
steam dome to front of boiler, not through rivet holes, but 
through solid plate; the distance from edge of drum to 
front of boiler being about 3 ft. The shell plate was jin. 
thick for 65 lb. working pressure; dome was 4 ft. diameter 
by 4 in. thick, and hole in shell under dome 11 in. diameter. 
After a little consideration the cause of fracture was attri- 
buted to the weakening effect of steam dome, and by this 
reasoning the pressure in a cylindrical boiler practically 
radiates from centre of cylinder to circumference, tending to 
preserve the form and thus keep plates of shell in tension. 
This effect is destroyed by application of a steam dome, for 
the instant the pressure inside and outside a portion of shell 
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plate becomes equal, as is the case under a steam dome, that 
— of shell becomes merely a bent tie, affording but 
ittle strength to resist the bursting pressure on shell of boiler. 
In the case of the boilers referred to, a length of 4 ft. of the 
shell of a 12 ft. 6 in. diameter boiler was supported by a por- 
tion of bent plate only under steam dome of this form, having 
a tendency to become straight, as shown by dotted lines 
(Fig. 1), and having no support from interval pressure to 
assist it in keeping a cylindrical shape, the pressure inside 
and out being the same, as will be explained by accompany- 
ing diagram (Fig. 2), and no doubt before shell of dome is 
thoroughly in strain, and workmanship come to a bearing, the 
boiler shell plates are stretched to their greatest limit, and 
were in case of boilers referred vo beyond it. In subsequent 
boilers we fitted strong plate stays under domes (Fig. 8), and 
60 remedied the defect. 

If a dome has a contracted neck (Fig. 4), there is merely 
the area of plate cut out for hole to make up, but very many 
makers fit the ordinary straight drum, owing to its cheap- 
ness. I may mention that the boilers in question were 10 {t. 
6 in. long. 

I am, Sir, yours truly, 
F. W. Wi110cox, 
64, Fawcett-street, Sunderland, July 6, 1874. 








TONNAGE OF SHIPS. 
To rus Epvitor ov Enoinernina. 

Srr,—We observe that the Merchant Shipping Act is now 
in Committee of the House of Commons, and while the sub - 
ject is under consideration we wish to make a remark on the 
measurement of tonnage, especially of steam ships. 

We cannot understand on what equitable principle any 
portion of the hold of steamers should be exempt from 
measurement. If a shipowner thinks it to his advantage, 
and no doubt it is to his advantage, that a part of his ship 
should be occupied by steam machinery, we do not see that 
that part should be omitted from registration. True it carries 
no cargo, but it has its benefical uses in expediting the 
voyage and making it more certain. If an owner hasa sail- 
ing ship 150 ft. long carrying 800 tons, we think that he 
ought to have it registered of a larger tonnage should he cut 
itin two at the middle, and lengthen it 50 ft. for steam 
power. The whole of the 50 ft. is occupied, we will say, by 
stearn engines and coals, and no more merchantable cargo is 
carried than before, but the vessel is much larger and much 
mors useful. Again, supposing an owner to have two ships 
of exactly the same external form, in fact, built upon the 
same lines, is it reasonable that one should be registered at 
only 60 or 70 per cent. of the other, because he chooses to 
appropriate a part of her hold to a special purpose? That 
purpose contributing largely to her celerity, though it 
diminishes her carrying qualities. 

This subject should be reconsidered, and we think that 
sailing vessels and steamers should be rated equally. 

We remain yours faithfully, 
H, & R. Powr1t. 

July 2, 1874. 








cuaNicaL Inpusray or Brispans.—Some six years 
61 ¢ ‘he Queensland Foundry at Brisbane, Queensland, came 
int the bands of BR. R. Smellie and Co.; this was about 
eig'teen months after the establishment was vacated by Mr. 
A. Cameron, who first erected it. The works are now about 
to be extended at a cost of 15001. Some 500/. has been just 





expended for new tools, including a large steam hammer. 
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OF THE CENTRAL 


WALTER MARR BRYDONE, ENGINEERS; 


ROOF 


MR. JOHN FOWLER AND MR MESSRS. A. 


STATION, 
HANDYSIDE AND CO., DERBY, CONTRACTORS. 
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WHITEHEAD'’S BRICK PRESS 
We last week referred to a small machine 
pressing bricks exhibited at the Bedford Show by Messrs 
John Whitehead and Co., of Prestor We publish n this 


page a illustration of tl 


BRICK PRESS 
is —- Fig agg 


compressed, in order to give them a 


underst 
greater 

, are allowed to harden in the air 

for a few days before being pressed. The machine sist 

I 


of a slidi I k 1 ed to and fro by a nnect r 
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Qvuerystayp Sve@arn Mitis.—At the last dates from 
Queensland Messrs. R. R. Smellie and Co., of Brisbane, were 
making the machinery for three sugar mills. One of these 
mills is for Messrs. Rice Brothers, of Redbank Plains, and it 
has been nearly completed. Another is being made to the 
order of Mr. Hausman, of the Logan, and the third is being 
built for Mr. Randell, of Eagle Farm. Extensive improve- 
ments are also being cuted out in the machinery of Mr. 


The Philadelphia and Reading 
whe | 0) acres of anthra 
an estimated 


land These lands contain aggregate of 


Dart’s mill, Brisbane river, and besides this a large quantity 












































AT THE 


CONSTRUCTED BY MESSRS. J. WHITEHEAD 


BEDFORD SHOW. 


AND CO., ENGINEERS, PRESTON. 


is about to be forwarded to Port Mackay, 
r of charcoal) fitters. Messrs. Smellic 


of sugar machine’ 
including a num 
have been employing eighty hands of late. 


Coat rs Brirish Cotumpr1a.—Mr. Bulkley, C.E., who 
recently returned to British Columbia from England, has made 
all the requisite arrangements for the dovdiaguarn’ of the 
Harewood Coal Mine, Nanaimo. Men were recently at work 
tunnelling. 
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66 
street. A line one mile and a half in length connects the | 


situated in the southern environs of the town, and which is 
now to be devoted entirely to goods traflic. 

The Act for this short line and the station, called the 
Liverpool Central Station Railway, was obtained in the} 
year 1866, Mr. John Fowler, C.E., and Mr. Walter Marr 
Brydone, C.E., being the engineers. The works were let by 
public competition in the mooth of June, 1869, when Messrs. 
Kirk and Parry, of Queen Anne-street, Westminster, and of 
Sleaford, were successful in obtaining the contract, and | 
commenced operations in the month of October of the same | 
year. An unexpected obstacle arose which greatly im- | 
peded the carrying out of the contract. In 15870 the | 
Cheshire Lines Committee applied to Parliament for powers | 
over certain cellars in Great George-street, and to widen | 
their line so as to include three lines of way. The line | 
under Great George-street was in tunnel and ran through 
the new red sandstone. The inhabitants of the street fear- 
ing that damage would be done to their premises in blast- 
ing the rock, induced the Corporation to oppose the Bill, | 
and a clause was inserted, prohibiting the use of gunpowder | 
or other explesive substance. An attempt was made to 
proceed with the works under this prohibition, but the cost 
and delay proved so great that in the following year the 
railway companies applied for a release from this clause, | 
which they obtained under certain conditions, such as re 
gulating the charges, and placing the blasting under the | 
supervision of the officers of the Corporation. 

The line and the western platforms at the Central Station 
were opened to the public on April the 2nd of this year, 
but in consequence of the incompleteness of the signals, | 
the opening of the remainder of the station was delayed | 
until the Ist of July. 

The site selected for the terminus at Liverpool, is one 
admirably adapted in every respect for the purpose to which 
it has been applied. The shape of the station ground is 
The line which is in tunnel entering 


| 
} 
; 








somewhat like a fan. 
into the open at the narrow end, spreads out into four plat 

form docks, containing eleven lines of way, two single plat- 

forms, and two double ones, a cab road, carriage dock, &c. 

The length of the station is 1250 ft. and the width at the 
widest part 270 ft., diminishing to 80 ft. at the narrowest. 

The booking office and other offices are situated at the 
widest end, and are entered upon the level from the adjoin 

ing public thoroughfare, Ranelagh-street. The area of | 
ground cccupied is nearly five acres, and powers have been 
obtained for further enlargement over two and a half acres | 
in addition. The length of the platform roof, of which we | 
publish details on a two-page plate this week, as well as on | 
pages 64 and 65,° is 675 (t., and its greatest width 270 ft. | 
In consequence of the somewhat triangular shape of the 
space to be roofed over, and of a street called Newington 
passing over the railway, and cutting the roof into two 
parte longitudinally, two different kinds of atructure have 
Between the booking office and New 

ington Bridge, a length of 450 {t., is the main roof, having 
a clear span of 160 ft. The principals of this roof are of 
a segmental shape, having a rise of 40 ft. from the chord 
line to the under surface of the rib, the chord line itself 
On one side the principals 





been adopted 


being 28 ft. above rail level, 
are supported by a retaining wall of masonry, and upon 
the other by columns of cast iron. The distance apart of 
the principals from centre to centre is 55 ft. Between the 
principals are five rafters, the centre one of which is a 


bracing rafter. These rafters are carried by six lattice 


purlins, the wall, and a girder between the columns. There 
are three skylights, one in the centre, and one at each side 
midway between the lantern and eaves. At one end of the 
roof stands the booking office, and at the other, adjoining } 





| 
Newington Bridge, is a gable screen. | 

The principals, or main ribs, are very light in appearance, | 
although of great strength in reality. They are made up of | 
top and bottom plates, 12in. in width, spreading out to| 
2 ft. at the base; rivetted to each plate are two angk 
irons, or four in all. Each pair of angle irons, in order to 
give lateral stiffness, are kept lin. apart, the rivets con- 
necting the two passing through ferules. The clear dis- 
tance between the top and bottom plates, or depth of rib, 
is 3ft. 9in. The angle irons and plates of the top and | 
bottom flanges are connected with each other by diagonal 
bracing com posed of double channel irons The strains 


caused by the fixed load, and from the variable load occa 


tioned by wind and snow, are concentrated within the dey th | 
of the latticed rib, the tie taking the general horizontal 
thrust only—that is, the rib itself, without the tie, is of 
sufficient strength, if keptin place at each end, to support 
the load. The tie, in order to give extreme lightness of 
appearance, is of round crucible cast steel. It is looped up, 
for the sake of appearance, and suspended from the rib by 
means of six radial rods. The steel tie is attached to the 
foot of the rib by a pair of wrought-iron jaws, between 
which it is secured by a steel gib and key. 

The ordinary rafters are of J iron, and the bracing rafter 
is composed of a top and bottom T iron connected by 
diagonal channel irons, the total depth of this rafter being 
3 ft. Sin. The purlins are 3 ft. 2 in. in depth, the top and 
bottom danges consisting each of a pair of angle irons. The 
flanges are connected with each other by diagonal cross- 
bracing of channel irons, with vertical struts beneath each 
rafter. This roof is chiefly remarkable for the extreme 








* For further details of this roof, see the two-page plates 





published in Eseiseueise July 3 and 17. 


lightness of its appearance, owing to the open lattice-work of 


| compared with one of iron. The great distance between the 


main ribs is also an important feature in giving cpeaness 
and apparent simplicity to the construction. 

The ironwork was erected by means of a movable stage 
of timber, carried upon six pairs of wheels, and a double 
tramway. When the stage was adjusted, the rib was lifted 
in five separate pieces, and after being accurately fitted 
together was rivetted up. The tie was then put in position 
and screwed up, after which the purlins and rafters followed. 
The stage was moved after the erection of each principal. 

The remainder of the roof covering the platforms, being 
of irregular shape, consists of a ridge and furrow, or Paxton 
roofing, carried upon horizontal girders. 

We should mention in conclusion that the whole respon- 
sibility of the work, as representative of the joint engineers, 
has devolved upon Mr. William Morton. 


RADIAL DRILLING MACHINE, 

We illustrate on page 68 of the present number a very 
fine radial drilling machine lately constructed by Messrs. 
F. Berry and Sons, of Sowerby Bridge, for some works in 
Germany. The machine is fitted on a strong cast-iron bed- 
plate 13 ft. long by 6 ft. broad and 1 ft. deep, this bedplate 
being planed on the top and on one side, on which surfaces 


| it is provided with bolt slots, as shown. The radial arm— 


which swings through an angle of 190 deg. —is fitted to a 
slide which can be raised and lowered by power through a 
range of 3 ft. 6 in., the raising and lowering gear being 
thrown into or out of action by a lever situated at the side 
of the pillar, as shown. The arm has a radius of 8 ft. 
6 in., and it will admit under it articles 8 ft. in height 
from the bedplate. 

The spindle is 3} in. in diameter, and has a variable 
feed motion through a range of 2 ft., the feed being either 
self-acting or controlled by hand at pleasure. The machine 
is capable of boring up to 18 in. in diameter and 2 it. deep, 
and a portable table is provided which can be bolted on to 
the bedplate, as shown, for carrying small work. The total 


| weight of the machine is 12 tons, and is altogether of very 


neat as well as thoroughly substantial design. 


NORTH BRITISH ASSOCIATION OF GAS 
MANAGERS. 
Tus Prestpent’s ADDRESS. 

Arter thanking the members of the Association for the 
honour done him in electing him as their President, Mr 
Foulis proceeded: “ At our meeting last year in Edinburgh 
I warmly supported the amalgamation of this Society with 
the British Association of Gas Managers, and while I still 
think that there are many reasons which would render such an 
amalgamation desirable, there are certainly many considera- 
tions which make it advisable to maintain, if not the two 
separate societies, at least separate meetings. Success{ul gas 
manufacture is very much a matter of detail, and while the 
general principles are the same, thefe are many points in 
the manufacture of gas of high illuminating power from 
eannel coal, which our friends across the Border have no 
knowledge of, and could scarcely discuss, while there are also 
difficulties in the manufacture of gas jfrom common cral of 
which we have no experience. I have said that success in 
gas manufacture depends on the attention paid to details, 
and perhaps the younger members of the Society will forgive 
me if Limpress upon them the importance of this fact. All 
the operations about a gas works should be done with the 
greatest regularity. Clocks should be placed in prominent 
positions, so that everything may be done at stated intervals, 
end retorts charged, furnaces filled, pressures taken, gas 
tested, meter read, gasholders taken, syphons pumped, 
and, mdeed, the whole operations performed with mili- 
tary precision. I know how difficult it is for a manager 
to keepal! things going on with this regularity, and to—if I 
may use the word—grind on from day to day, and from 
night to night, at the same routine work, watching trivial 
things, because these are just the things in which men most 


| readily go wrong, and which oftenest lead to disastrous re- 


sults; but depend upon it that man will be most successful 
who appreciates most the importance of small matters. 

The two years which have just passed have been years of 
no small difficulty to all concerned in the manufacture of gas. 
the extraordinary high price of coal has rendered it very 
difficult indeed to make both ends meet, even with the in- 
creased price which, in nearly all cases, it has been found 
necessary to charge for gas. I am glad indeed to think that 
we have seen the worst of it. Cannel coal has fallen at least 
s.to 7s. perton as compared with last year's prices, and 
there is every reason to believe the prices will fell still lower, 
although I think we can scarcely expect that they will this 
year fail tothe low rates at which we could purchase coal 
two years ago. First-class cannels are not in my opinion, 
hkely to come so low, as the seams are limited, and are 
gradually getting worked out. Shale has been tried by many 
of us as a substitute for the higher class of cannels for in- 
creasing the illuminating power of the gas, but so far as my 


experience goes, with only partial success. The expense of | 


removing the refuse, especially in large towns, being a con- 
siderable drawback, and the smal) quantity of gas yielded 
from aton of coal reducing the manufacturing power of the 
works. It has been frequently stated of late that as the richer 
cannels get worked out the quality of the gas must be re- 
duced, and I believe that it will ultamately become necessary 
to lower the standard of illuminating power given in all towns 
in Scotland. But this cannot be done without considerable 
difficulty, for if you use a gas of lower illuminating power 
you must use an increased quantity to produce the same 
amount of light, and we all know that the fittings in nearly 
all houses in Scotland are small, even for the supply of 


| the quantity necessary when cannel gas is used, and the 
station with the previously existing terminus at Brunswick, | the ribs and purlins, and the slenderness of the steel tie as | would be quite inadequate were an inferior quality cuppliel. 


| At the same time there can be no doubt that if gas were con- 
sumed properly an equal amount of light might be got from 
gas of an inferior quality as is now given by the generally 
unperfect methods of consuming it. But before this can be 
done, consumers would require to be educated up to it.” Re- 
ferring to Dr. Wallace’s paper read before the Philosophies! 
Society of Glasgow, the President continued, “ He shows 
that in Glasgow, with 106,000 meters, and gas at 4s. per 
1000 eubic feet, the total gas revenue was 252,000/., while in 
Birmingham, with only 60,000 meters and gas at 2s. 3d. to 
2s. 7d., the rental was 236,000/. From this it would seem 
that if the same quality of gas were supplied in Glasgow as is 
supplied in Birmingham, and sold at hi 8d. instead of 4s., it 
| would cost the inhabitants 250,000/. more per annum thanthey 
now pay for the same amount of light. 

“TI do not know any subject more important or more de- 
serving of the consideration of gas managers than the proper 

| means of consuming gas of the qualities we are accustomed 
to deal with. We ali know how much time and money has 
been spent by Government commissioners and by private 
parties to get at the burner which will develop the greatest 
amount of!:ght from a given amount of common gas. We 
know how successful these efforts have been, but almost 
nothing has been done in this direction with regard to gas 
having an illuminating power above twenty candles. lhe 
principle on which the butners of Mr. Sugg and others are 
constructed, and from which such admirable results have 
been obtained, is that the gas should issue from the burner 
without pressure. The difficulty of doing this with the 
richer gases is the great tendency of the gasto smoke. With 
the fish-tail or union jet burners a certain amount of pressure 
is necessary, in order to spread the flame so as to give per- 
fect combustion. In the testing room, with a perfectly 
still atmosphere, gas may be burned from a union jet or bat’s- 
wing at a pressure as low as three-tenths or even two- 
tenths; but in ordinary rooms it is impossible to use pressures 
so low as this, as the slightest current of air causes the flame 
to smoke, producing black ened ceilings and leasant smells. 
I do not think that we, as gas managers, shpuld rest con- 
tent until we are able to place within the reach of every con- 
sumer the means of obtaining the full amount of light from 
every cubic foot of gas consumed. It is a subject well worthy 
of the consideration of every one of us, and I would recom- 
mend a very careful study of the paper by Dr. Wallace, in 
which will be found hoe | valuable information. I think we 
ought to look at this as a benefit to the manufacturers as well 
as'to the consumers. We all know that there are great fields of 
cannel in Scotland which yield from 23 to 24-candle gas, and 
also that many of the splint coals worked in conjunction with 
these gas coal seams, yield from 18 to 22-candle gas, and that 
it is only when we get above these qualities that the great 
expense is incurred. If, therefore, we could introduce means 

| by which consumers would be able to get the same amount of 
light from a given quality of, say, 22-candle gas as they now 
get from 26 or 27-candle gas, the introduction of low illumi- 
nating power would be simply effected, and gas might be 
sold 25 to 30 per cent. cheaper, with as profitable a result, 
while the increasing difficulty and expense of getting the high 
class cannels would be overcome. 

“ As we have only a few hours to transact our business, I 
do not intend to take up the time of the meeting by going 
over the many improvements which have been brought out 
during the past year, especially as this has been so recently 
and so excellently done by Mr. Livesey, the President of the 
British Association of Gas Managers, the published report of 
which I have no doubt you have all read. I shall only refer 
toa few of the most important. We are to hear to-day 
about Malam’s process of manufacturing gas, and I am sure 
that whatever may be the opinion of the members with 
regard to the merits of the invention, we must all sym- 
pathise with the efforts of Mr. Malam, and others, who can 
show us how even 100 ft. more of gas can be taken from a ton 
of coal. It is what we are still striving after. We have also 
a number of inventions having for their object the removal 
of the dip in the hydraulic main. There can be no doubt 
that the object is a good one. Not only does it lessen the 
pressure in the retort, but there is also another advantage 
which is perhaps not so apparent. There can be no doubt 
that the tar in the hydraulic main does absorb some of the 
rich hydro-carbon vapours which go to increase the illumi- 
nating power of the gas. It is therefore most desirable that 
the gas should be separated from the tar as soon as possible. 
Dr. Wallace proposed to me the other day to make the main 
egg-shaped, the lower half of the egg being much smaller 
than the upper balf, with a narrow slit between the two. 
Into the lower half the tar would be deposited, while the gas 
would pass freely away in the upper half, the pipe being 
closed by a flat valve. I think some such arrangement could 
be carried out with advantage. If the tar absorbs the rich 
illuminating vapours of the gas, it is clear that the conditions 
under which the gas and tar are placed in the hydraulic 
main, where the gas has to force its way up through two or 
three or more inches of tar, are such as will produce a maxi- 
mum effect; and it should be borne in mind that no amount 
of vacuum will remedy this. If you have two inches of seal, 

| the gas wiil have to force its way through two inches, what- 
ever the vacuum may be. In any method which may be 
adopted, I think it is absolutely necessary that it should be 
completely self-acting; it would be a very dangerous thing if it 
were not so. We have also heard a good deal about the 
various methods of condensing and purifying during the past 
| year, and we are to have a paper on‘ The _bemwen A Results 
from the Use of Revivified Lime in the Purification of Coal 
| Gas.’ Ido not know what the paper is, but in reference to puri- 
| fication I would say that I have tried both oxide of iron and lime 
separately, and also passing the gas through lime and throug: 
oxide, but I am certainly of opinion that where lime can be 
used it is the best material for purifying gas, especially when 
the crude gas contains the large quantity of carbonic acid 
which is generally found in gas made from cannel coal. 
Only the lime must have time to do its work. Slow ocon- 
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ensation, thorough scrubbing with pure water, and purifica- 
= by lime is, -- far as I am aware, the cheapest and most 
efficient method of purifying gas. ; 
“ In street mains do not know that there is anything parti- 
cularly new. There is a method of laying service mains, 
however, which I have not seen adopted in Scotland, although 
it is adopted by some of the London companies. ; The service 
pipéis laid in a wooden trough, and after the pipe is in its 
position it is covered with pitch. As a large proportion of 
leakage takee place from the service pipes, I am quite sure 
you will segithe importance of thie. On the table before me 
there i¢ @ sample meter on the principle patented by Messrs. 
Cowan and Warner, which is certainly very ingenious. By 
the peculiar construction of the drum a portion of the gas is 
returned &md remeasured, as the water line in the meter falls, 
and consequently the meter passes more gas than it registers, 
a larger quantity of gas is returned to be re-measured, and 80 
the registry of the meter is maintained correct. Eight gills 
can be taken out of this meter without affecting its registra- 
tion. It is certainly very ingenious in principie.” In con- 
clusion, Mr. Foulis said, “I hope as many as possible will 
take part in the discussions, and I trust that no member will 
hesitate to express his opinion with perfeet freedom. It often 
.ccurs in expressing our opinion to others that we ourselves 
receive light om the subject, and I think that is one of the 
great benefits of such that our wits are sharpened by rubbing 
against each other, and during discussions ideas suggest 
themselves which otherwise would not have occurred to us.” 


GORSE CUTTERS. 
To tus Epiror or EnGinzeRrina. 

Srn,—Your reference in ENGINEERING of the 17th inst. to 
a machine exhibited at the Royal Agricultural Show, Bedford, 
by Messrs: Follows and Bates as “ the only gorse cutting and 
bruising machine in the show,” was owing, no doubt, to your 
not being at our stand whilst we worked the Norton and 
Hawksley disintegrater for that purpose. Though this 
machine is an efficient pulveriser for a great variety of 
materials, it is none the less a very superior gorse crusher, | 
and we have pleasure in sending herewith a sample of gorse | 
crushed by it at the Bedford Show, and which was the means | 
of our receiving orders (at the show) for machines for this 
partieular work. 
We are, Sir, yours obediently, 

Carter BROTHERS. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iesproven, Wednesday. 
The Cleveland Iron Market — Yesterday there was an 
average attendance on ‘Change at Middlesbrough, and the 
pig iron trade showed signs of increased animation. More 
especially was this the case with respect to foundry qualities, 
the demand for which was more than equal to the supply, 
which is now limited, on account of the irregular working of 
many of the blast furnaces. Makers asked comparatively 
high pricea where consumers were wanting iron for immediate 
delivery, but they were more reasonable when the execution 
of the contract was spread over the next few months. Forge 
iron is almost a drug on the market, as this is the merce | 
which is being generally produced, and it is not wanted. 
No. 1 was sold at prices varying from 70s. to 72s. 6d. net 
ish f.0.b. Tees, while No. 8 on the average reslised 65s. ; 
this for extended delivery, but where the orders had to be 
completed at once 67s. 6d. was paid, and 70s. in a few in- 
stances. No. 4 foundry was quoted 62s. 6d. immediate de- 
livery, and 61s. over a period, while forge did not bring in 
more than 56s. 6d. Judging from appearances it would 
m that prices will not decline any more this year, but the 
probability is that they will be higher before the navigation 
season closes in October. A considerable number o} ships 
are said to be on demurrage in the north-eastern ports in 
consequence of the scarcity of foundry iron. 


8 


Engineering and Tronfuunding.—In the latter branch the 
establishments are all well occupied, and as the books are well 
filled, they are likely to continue so until October. The orders 
for engineering ironwork are not 80 numerous as they were 
a short time back, but the shops are secured of full employ- 
ment fur some time to come. 

The Finished Iron Trade.—All departments are in an 
unsatisfactory condition, but prices are not lower, nor are 
there amy signs of their being so. The advance of 24 per 
cent. im itonworkers’ wages has acted prejudicially upon 
business, forit has caused manufacturers to be less able to 
compete with their rivals in other districts. With pig 
iron at 65s. it is impossible to meet the wishes of the bulk of 
consumers who decline to give anything higher than &/. for 

ails of ordinary section. The demand for railway iron is 

w almost wholly on account of Russia, but American in- | 
juiries are becoming more frequent. Ship plates are down | 
to 9. 12s. 6d. free on trucks, and bars to 9/, though many | 
makers of the latter will take at least 2s. Gd:less. The heat of | 
the weather has lessened the already small production during | 
the past few days. | 

Examination for Managers’ Certificates—Mr. James | 
Willis, H.M. Inspector of mines for this district, has ar- | 
ranged to hold an examination of candidates for managers’ | 
certificates of competency on the 10th proximo. 


Mercantile Embarrassment.— Messrs. Hopper, Radcliffe, 
and Co., of the Britannia Iron Works, Fence Houses, and 
of Seaham Harbour, bave failed, with liabilities said to be 
large. 

The Coal and Coke Trades.—There is a good demand for 
household gogl, particularly for the London market, in con- 
sequence of the South Yorkshire strike. Manufacturing 
jvalities do not sell at all readily, and prices have run down 
considerably; till now unscreened puddling coal can be got 
10s. and mill coal at 11s. 6d. per ton delivered ‘at Midd 
brough. Screened fuel is about 2s. per tom above these 





| nexion with the Amalramated Miners. 


NOTES FROM SOUTH YORKSHIRE. 
Swerrierp, Wednesday. 
The Yorkshire Agricultural Show at Sheffield.—A great 
deal of the extensive preparations for this show has been got 
through. The whole of the sheds have been erected, and 
most of them covered in with a roofing of white evans. 







The ground covered is about 23 acred, about 1 
timber being used for theshedding. As abundant 
water will be gratuitously afforded at twenty different 
by the Sheffield Water Company. The pipes and 

for this purpose are now -being laid. 

plements is expected to be of an unusually 
character, the entries being very numerous, 


The Parkgate Wagon Company (Limi —At the 
annual meeting of this company the usual divi was 
declared, and the prospects of the concern were stated to be of 
a hopeful nature. 


The Great Strike of Miners.—The great strike of miners 
in South Yorkshire and North Derbyshire appears to be in a 
fair way of being disposed of. At an influentially attended 
meeting of the coalowners of both counties held at Doncaster 
on Saturday last, it was agreed to accept the men’s proposi- 
tion to allow them to resume work at a drop of 10 per cent., 
referring the further 2} per cent. to arbitration. Mr, Robert 
Baxter will probably be the colliery owners’ arbitrator, and 
Mr. Burt, M.P., the men’s. Incase they cannot agree Mr. 
Rupert Kettle will probably be called in as umpire. Several 
mass meetings of the miners at Wombwell, sley, &c., 
have been held during the week, at each of which the action 
of the two secretaries (Messrs. Normansell and Casey), with 
that of the Executive Council, has been eensured by resolu- 
tions, and some very strong language has been indulged in. 
In one or two instances some non-unionist men have been 
roughly treated and threatened. 


Leeds Water Supply—Regulation of Fittings.—A series 
of regulations have been drawn up for controlling the 
plumbers’ fittings in connexion with the Corporation Water 
Supply at Leeds, and will come into use at once. are 
almost identical with the Norwich and Sheffield regulations, 
with one or two judicious modifications. 


Engineering Matters in the District-—The Midland Rail- 
way Company are about to construct a reservoir and other 
works in connexion therewith at Sheffield. The new shaft of 
the Pilsley Colliery Company will turn out 1000 tons of coal 
per diem. This company is putting down machinery in order 
to make the bricks necessary for the erection of one hundred 
new workmen's cottages. The Sheffield Water Works 
Company is laying a new 7-in. main for the supply of the 
Pyebank district of the town. Mr. Thomas Hawksley, 
C.E., propounds a scheme to dispose of the sewage of 
Barnsley at a cost of 50,0001. The Corporation of Rotherham 
are seeking for an additional supply of water from Sheffield. 
Messrs. J. Grayson, Lowood, and Company are opening out 
a mine which will yield both coal and gannister on Lord 
Wharncliffe’s estate, near to the Deepcar Station of the 
Manchester, Sheffield, and Lincolnshire Railway Company. 
They will ereet anumber of cottages on the spot—sixty being 
now in hand. 


of im- 
interesting 





NOTES FROM THE SOUTH-WEST. 

The South Wales Coal Trade — Ata large and influential 
meeting of the council of the Association of Masters on 
Friday, at the Royal Motel, Cardiff, Mr. R. Fothergill, M.P., 
in the chair, the question of reducing the wages of colliersin 
Monmouthshire and South Wales was again discussed for 
four hours; but no resolution was come tc as to the precise 
amount of the reduction, and the meeting stood adjourned 
till some time in August. Deputations from the colliers were 
present, but were not admitted. A general feeling prevails 
that no reduction will take place. 

A New Railway.—The short line between Watchet and 
Minehead was opened on Thursday for public traffic. 

Amalgamated Association of Miners.—The alleged defection 
of certam unionists connected with the Amalgamated Asso- | 
ciation of Minersin South Wales formed the subject of speeches 





| 


| delivered by Mr. Halliday and Mr. H. Thomas at Aberdare on 
| Monday. 


It seems that in the district rumours of a mis- 
appliance of fands have been current, and a determination 
has been evinced'to form a Welsh union, and sever all con- 
The speakers en- 
tirely repudiated the charges brought against the Associa 
tion, and at the close ot their remarks a series of resolutions | 
was adopted, in which the meeting expressed confidence in | 
the union. The house-coal men employed in the Hendre 
denny Collieries, at Caerphilly, have agreed to terms, and 
resumed work. 


The New Dock Basin at Cardiff.—A special meeting of the 
Cardiff Corporation has been heid to consider the propriety 
of making some acknowledgement of Lord Bute’s services | 
to Cardiff,on the occasion of the opening of the new south 
basin. It was resolved to invite the noble marquis to a/ 
banquet. The new basin was opened yesterday (Thureday), | 
but we must reserve further details. 


Use of Dynamite.—Mr. Bolam, steward of the A lesbury | 
estates at Savernake Park, Wilts, has, in concert with Mr. J. | 
Downie, manager of the British Dynamite Company, in- 
troduced the employment of dynamite as an explosive agent 
for the more effectual extirpation of ‘the stumps and roots of 
trees, boulder stones, and other obstacles to the economic 
cultivation of woodlands and rough uncultivated ground. 
Some recent trials, at which Professor Abel was present with | 


NOTES FROM THE NORTH. 
Graseow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday last the price 
of warrants touched 79s., the market closing firm, however, 
with buyers at 79s. 9d. Friday and Monday were both 
blank days owing to the Glasgow Fair holidays; after the 
two days’ cessation, however, the market showed signs of 
improvement yesterday, when there was a better inquiry 
for iron both for present and future delivery. A few trans- 
actions took place in the forenoon at 80s. Gd. to Sls. 3d. 
prompt, as also at 80s. 6d. to 81s. fourteen days to one month 
fixed, the market closing hardly so strong, rather sellers 
at Sis. prompt. There was no business in the 
afternoon, sellers nominally 82s., buyers 81s. prompt cash. 
The market was very firm, and business was done at 83s. 3d. to 
83s. Od. cash, and 84s. fourteen days, closing sellers 83s. 6d. 
cash, 83s. Od. fourteen days, buyers 8d. less. Business was 
done in the afternoon at 83s. 3d. one month, and 83s. 6d. 
cash, closing buyers 83s. 6d., sellers 84s, The advance in the 
price of special brands noticed last week has been fully 
maintai although the amount of business done has not 
been so great. Still the demand{is such as to take off a 
the present very small production. A number of the brands 
cannot now be for prompt delivery, such as No. 1 Grart- 
sherrie, Langloan, Shotts, and Summerlee; and some of the 
makers have again advanced their prices. The G.M.B. 
makers not being yet in a position to supply the market, 
the deliveries from store are considerable. The Continental 
business done in the Glasgow market seems to be more the 
covering of accumulated “ bear” sales made by merchants 
here than any very decided improvement in trade abroad. 
The Canadian demand has been better lately, and a number 
of orders have been ae for that quarter. The home 
trade remains quiet, but the tone has sor ewhat improved. 
The following are the official quotations, but some of them 
are only nominal ; 


No.1. No. 3. 
ad. s. de 
G.m.b., at Glasgow... ne «. 84to 85 80 to B1 
Gartsherrie ,, «+. ane ove 1100 80 
Coltness a oe ove 10006=C—= 
Summerlee , eee ove 1100 80 
Carnbroe os — om oi 938 0 826 
Monkland (te ose , 850 826 
Clyde oo 3 ove 8 0 826 
Govan, at Broomiclaw ove 850 810 
Langloan, at Port Dundas om 1100 850 
Calder - on 105 0 85 0 
Glengarnock, at Ardrossan ove 930 830 
Eglington ~ eve 85 0 826 
Dalmellington ,, ose 850 820 
Carron, at Grangemouth, selected 1000 82 6 
Shotts, at Leith ... ove eal 107 6 65 0 
Kinnell, at Bo'ness . 87 6 800 


erable alongside.) 
104. 10s. to 111. 
112. 


(The above all deliv 

Bar iron 

Nail rods... oss ove 

Last week's shipments amounted to 9944 tons as against 

9865 tons in the corresponding week of last year. This is only 

the second time since Christmas that there has been an in- 
crease on the weekly shipping return. 


Meetin Scotch Ironmasters.—At a meeting of iron- 
masters held in this city to-day it was resolved that things 
should remain as they are, and that no more furnaces should, 
in the mean time, be blown in, as they do not consider the 
action of the men at all satisfactory as yet. 

Matleable Iron Trade.—There is no improvement to report 
in the demand for malleable iron. Contrary to expectation, 
an advance in the rate of ironworkers’ wages has been an- 
nounced in accordance with the decision just given in respect 
of the wages in Staffordshire and the North of England for 
the next three months. 

Junction of the Caledonian and City of Glasgow Union 
Railways.—¥or some weeks past operations have been in 
progress for the purpose of forming a junction between the 
South-Side branches of the Caledonian Railway system with 
the City of Glasgow Union Railway, at the top of Main- 
street, Gorbals. By this arrangement, which was sanctioned 
by Parliament last session, a large — of the Caledonian 
passenger traffic will get accommodation at the Union Rail- 
way Company's central station in St. Enoch-square. The 
inconvenience which will thus be surmounted is very con- 


0 


| siderable, so great, indeed, that one is surprised at it being 
| borne with so long as it has been. 


The Duke of Sutherland's New Steam Ploughing Ma- 
chinery.—It has been arranged that a deputation of the 
directors of the Highland and Agricultural Society of Seot- 


| land will proceed to Lairg, to witness the operations of the 


Duke of Sutherland’s new steam cultivating apparatus. The 
trial isexpeected to take place at Lairg on Fridey the 31st 
inst., the last day of the Highland Society’s annual show at 
Inverness. 


The Glasgow Rivet Makers —The Glasgow bolt and rivet 


| makers, who struck work some ten weeks ago to have their 
| hours of work reduced from 54 to 51 per week, have now 


resumed work, not merely at the former hours, but also at a 
reduction of about 40 per cent. on the rate of wages formerly 


paid. 


ReMITTANCEs FoR THR Parest Commissioners’ Prett- 
caTions.—In consequence of the great diffieulty ot converting 
postage stamps into cash, owing to the refusal of postmasters 
to purchase them, and every facility being now afforded for 
obtaining Post Office orders at the lowest possible rate, viz., 





other gentlemen, have satisfactorily shown that by boring | 1d. for amounts under 10s., the Commissioners of Patent give 


an auger-hole in the middle of a stump of a tree which has 
been filled, or diagonally beneath it, and exploding therein a 
smal! charge of dynamite, the stump is so effectually shattered 
and split up as to render its subsequent removal easy. Also 
a small cartridge of dynamite exploded on the surface of a 
boulder will effectually break it up into small fragments easy 





figures, 


notice that, after the Ist June nert, al! payments for publi- 
cations issued from the Patent Office exceeding one shilling 
in amount must be made by Post Olfice order, payable at 
the Post Office, Holborn, to Mr. B. Wooderoft. Postage 
stamps sent in payment of any amount exceeding one shilling 
will be ret to the sender. Country cheques cannot be 





of removal, 


received. 
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nsequence of the great increase in our American connexion, 
w found it necessary to establish a branch office in the 
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sz Eovwarp Harpine, CE., of 62, Broadway, New 

y who is our accredited representative 

wer to numerous inquiries, Mz. CHARLES GrLBgRT begs 
to state that Subscribers in the United States can be supplied 
with * ENGINEERING” from this office, post free, for the sum of 
1 (8.56 dols., gold) per annum, payable in advance. 
ns (payable in advance) for this Journal (delivered 
. free) will also be received by Mr. HARDING, at the New 
Y Mice above mentioned, at the rate of 9.60 dois, present 


8d. 


SPECIAL NOTICE: GERMAN EDITION. 


x Publisher of this Journal begs to announce thet ar- 
ts have been made with responsible Publishers for the 


aneous publication in Vienna of an Edition of ENGINEER- 
n the German language, and that a large circulation of this 
Edition throughout Austria, Germany, Russia, and Switzerland, 


ranteed. The necessity for such a Journal has long been 
ighout these countries, where no similar publication at 
t exists, and the entire absence of competition will go far to 
e the immediate success of the undertaking. The Publisher 
ENGINEERING wishes to call the attention of Engineers and 
{anofacturers to the advantages which the German Edition will 
t as a medium for advertising, and arrangements have 
made by which very favourable terms for Advertisements 

he secured. 
ions for Advertisements, as well as for Subscriptions to 
man Edition, are received by the Publisher of ENGINEER- 
+, at the Offices, 37, Bedford-street, or by the Publisber of the 
n Edition, Mr. CARL Fromme, No. 2, Glockengasse, Leopold- 
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ntaining details of the New Roof of the Liver- 
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SAINT LOUIS BRIDGE. 

work of bridging the 
ssippi at Saint Louis—a work which has occu- 
d more than six years in its execution—is now 
plete, and the great railway systems which 
have hitherto been stopped short on each bank of 
the river, are made continuous. The Saint Louis 
Bridge is a triumph of engineering boldness and 
of skill, unequalled by any other work of a similar 
nature, and the profession throughout the whole 
world may well be proud of so able a member as 
Captain James B. Eads, to whom the credit of the 


THE 
I grand engines ring 
BS ian 


original conception, the details of construction, and | mil 


the erection is due, 
The Saint Louis Bridge is moreover no engineer- 





ing work of the monumental class; it has been a 
great undertaking rendered an absolute necessity by 
the demands of railway traffic, and there is little 
doubt that as a commercial enterprise it will be as 


successful, as it is regarded from a professional point 


of view. 
We have from time to time published in this 
journal the periodical reports of Captain Eads, as 


the work progressed, as well as general illustrations 
of the construction itself; and we shall probably 
before long return with far greater detail to the 
subject. Our readers have, therefore, a general 
knowledge of the objects of the bridge, as well as of 
the bridge itself ; but it may be convenient to place 
on record a few of the leading points in connexion 
with it. 

The Saint Louis Bridge, besides affording to street 
traffic a means of communication from shore to 
shore, connects the two systems of lines converging 
in Saint Louis on each side of the river, so that a 
direct transit is effected fromthe north and south- 
west of the United States to the Atlantic seaboard. 
It crosses the Mississippi at a point about midway 
of the seven miles of quays which skirt the river, 
and forms an extension of one of the principal 
avenues of the town. 

In the beginning of 1867 the first practical steps 
were taken for the development of the undertaking, 
and in the April of rr Fg a company was formed 
for the purpose of building the bridge. About the 
same time a second association was organised, 
having the same object, and for a long time the re- 
spective merits of these two opposition schemes 
was contested with a vehemence peculiar to the 
United States. The violence of the opposition, 
however, had the effect of ultimately strengthening 
public confidence in Captain Eads’s scheme, and 
the ‘‘ Boomer Bridge Company,” which advocated 
trussed spans 350 ft, in length, ultimately withdrew 
from the contest, and was heard of no more. 

The clear width of the river spanned by the Saint 
Louis Bridge is 1622 ft., and this space is divided 
into three openings by two piers occupying together 
108 ft., leaving a clear span for the centre arch of 
520 ft., and for the side arches of 502 ft. Originally it 
was intended that these openings should be rather 
less, respectively 415 ft.and 497 ft. The rise of the 
centre span was to be 5] ft. 6 in., and of the side 
ones 47 ft. 10 in. 

Each arch was to be formed of four ribs, each 
rib consisting of four steel tubes laid side by side 
in pairs, the lower pair being placed 8 ft. from 
the upper. These tubes were to be braced in all di- 
rections ; and of the two platforms, that intended for 
street traffic was to be supported on cast-iron struts, 
while the railway platform was carried partly on 
struts and partly—for it fell below the line of 
arches in the middle—it was to be suspended by rods, 

The bridge, however, has not been carried out 


, after the original design, many important modifica- 


tions having been introduced in 1870. The most 
important of these changes consist in employing two 
steel tubes instead of four in each rib, and in obtain- 
ing greater stiffness by increasing the distance be- 
tween them from 8 ft. to 12ft. ‘The railroad plat- 
form was raised 4 ft., so that from being 8 ft. below 
the ribs in the centre it was level with them, as the 
depth of the rib was increased 4ft. The rise of the 
centre as well as of the side arches was reduced by 
the same amount, and the springing of the latter 
was placed 18 in. lower to obtain better gradients. 
The execution of suitable foundations for the two 
river piers, one 145 ft. and the other 174 ft. in height 
from the rock to the underside of the roadway, was 
a work of great magnitude, increased by the diffi- 
cult nature of the bed of the river, and the violent 
scouring from the under-currents constantly taking 
place, and shifting the positions of the sand over- 
lying the rock. As an illustration of this violent 
action we may quote the fisct of the Mississippi 
steamboat America, which was lost in the river 
about 100 miles below the mouth of the Ohio, and 
remained submerged for 20 years, during which 
time the sand deposits formed an island over it, 
upon which a farm was established and cottonwood 
trees grew to such an extent as to supply fuel for 
passing steamers. ‘Two floods finally swept away all 
traces of the island, leaving the wreck of the steamer 
uncovered, but sunk to a depth of 40 ft. below low 
water mark, although when lost her main deck was 
visible. During this period, too, the main channel 
of the Mississippi had shifted until it was over the 
submerged boat, and the shore had receded half a 


e, 
The dimensions of the base of the eastern i are 
82 ft. by 60 ft., and the western pier is 83 ft. by 





40 ft., and both were sunk in caissons through 
78 ft. and 50 ft, of sand respectively. These 
caissons contained air chambers 9 ft. height, 


the area of the chambers being equal to that of the 
underside of the pier, and the latter was divided into 
three compartments, The caissons are built wu 
of timbers and iron girders, the roof helae teal 
of ample stren to support the whole mass of 
masonry above it, On the 18th of October 1869, the 
caisson for the east pier was towed into place, 
on the 25th the first stone was laid, and on the 
28th of February, 1870, it reached the bed rock. 
The western pier was commenced twelve weeks 
later, but was sunk down to the rock before the 
eastern pier, and the whole of the masonry was 
completed before the close of 1872. 

Both abutments were also built on caissons. It 
was not originally intended that the one on the 
eastern side should be sunk down to the rock, but 
this decision was subsequently altered, and at a 
great additional expense the question of stability 
was set at rest, by erecting the abutments upon the 
rock. The height from the underside of the founda- 
tion to the top of the cornice is 196 ft. 9in. The 
western abutment was a less costly work, as the 
rock was more quickly reached, but much delay 
and expense was incurred in constructing the coffer- 
dam on account of the accumulation of materials 
of all kinds upon the spot. No less than three 
wrecks of steamers of about 400 tons measurement 
each, which had been sunk one above the other 
during the great fire of 1849, had to be cut through 
in order to get in the sheet piling. 

The cubic contents of this abutment is 11,860 
yards, while the east abutment has 22,453 cubic 
yards, and the east pier 13,240 cubic yards. 

Altogether the total amount of masonry in the 
structure is 103,000 cubic yards, namely, 10,000 
yards of sandstone, 12,000 yards of granite, and 
81,000 yards of magnesian limestone, 

The tubes which support the bridge are all made 
of crucible cast steel, and are built up in lengths, 
each length being formed of six staves accurately 
fitting at the joints, and forming a circle 174 in. 
diameter. These staves are then enveloped in a 
steel envelope jin. thick. The staves were tested 
for compression to 60,000 Ib., and for tension to 
40,000 per square inch without permanent set, 
and the envelope was tested for compression and 
tension to 40,000 per square inch without set, the 
ultimate tensile strength of both staves and enve- 
lopes being set at 100,000 lb. per square inch. The 
lengths of tubes are connected by steel couplings, 
which contain the necessary provisions for the 
attachment of the different systems of struts and 
braces, 

The width of the upper or road platform is 75 ft. 
and gives accommodation to two spacious footpaths 
and four lines of tramways, while the lower plat- 
forms carries two lines of rails. 

The railway approaches on the western side 
involved the construction of a considerable length 
of tunnel, which 8 in its route immediately 
below the Saint Louis New Post Office, and the 
transfer of mails is made direct through an opening 
in the roof of the tunnel, The total length of the 
underground approach is 4880 ft., constructed in 
double tunnelseach 14 ft. wide and 16 ft. 6 in. high. 
This part of the work has been pushed on with 
praiseworthy rapidity, as it was commenced only in 
April, 1873. 

The bridge and approaches were absolutely com- 
pleted on the 9th of June last, six years and three 
months after the work was commenced, but the 
formal opening was reserved for a 4th of July 
celebration, which appears to have been carried out 
to the satisfaction of all concerned, and included the 
curious spectacle of a procession, 15 miles long, 
formed of the tradesmen of Saint Louis, with 
samples of their wares in wagons. ‘Thirty tons of 
powder were burnt in various forms to commemo- 
rate the occasion, and a hundred rounds beyond the 
usual 4th of July salutes were fired in honour of 
the bridge. 

The cost of the work may be summed up, we be- 
lieve, approximately as follows : 





£ 
Cost of land .., ose ove 140,000 
Caissons, &&. ns oa 100,000 
Masonry on ote - y 
Approaches... on ose 100,000 
aap ove oe oss 840,000 
expenses... se ace 260,000 
Total ... = «+ 1,200,000 
Cost of the tunnel oes on» 800,000 
1,500,000 
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Notwithstanding the enormous cost of the work, 
we believe that it will prove commercially success- 
fal, for the development of trade has been very great, 


since the estimates upon which the probable returns | 
| prospectus. 


were based, and although the actual cost has far 


exceeded the contemplated outlay, we believ that | 


the exceas of receipts has moved in a more rapid 
proportion, We again congratulate Captain Eads 
upon the succesaful conclnsion of his noble work, 
sithough we cannot do so in such flowing languag: 
as the Saint Louis Republican, who heads some eighty 
columns of hazy congratulations with such titles as 
the following: ‘“‘A giant thought in iron and stone,”’ 
* Trade, traffic, and triumph, grappled with hook 
of steel,” and so forth, and of whose outpourings 
a sample may be given : 

“ The variety of sentiments which it (the bridge) inspires 
and its outflowing influence through the masses of men, 4 
converge, and become a unit in this point, that it is a master- 
piece of human enterprise, skill, and genius. In its magni- 
tude it is a cosmopolitan thought § It is a grand platform 
upon which ite beneficent social atmosphere can be felt and 
breathed. It is not only a gigantic harmony in itself, but it 
is a broad roadway to harmony.” 

And so on. The opening of the Saint Louis 
Bridge was a grand event not only for the town 
itaelf, but for the whole of the United States, and 
the Saint Louis Republican rose to the importance of 
the occasion. 


PROSPECTUS COMPILATION. 

We have had occasion to review, in some of our 
recent numbers, the history of various companies, 
originally brought out under what were apparently 
promising circumstances, but which have ended in 
financial disappointment, and the ruin of many 
members of that confiding body, the British share- 
holder. But while we hardly feel inclined tobestow 
much sympathy upon that section of the British 
shareholder which allows itself to be tickled out of 
its money by seductive and high-promising pro- 
spectuses, we cannot too strongly condemn those 
who work behind the scenes, and are the means of 
leading so many into unfortunate speculations, 

The art of prospectus compilation bas attained, 
at the present day, a high state of develop- 
ment, and it appears to be guided by certain well- 
defined rules and regulations. It does not much 
matter whether the company, for which it is issued, 
is one undertaking public works, such as railways, 
docks, canals, &c., or for the purpose of carrying 
out industrial enterprises on the ‘joint-stock prin- 
ciple, or even for the purchasé and development 
of some patent invention, which promises to re- 
volutionise all our preconceived notions ; the 


general scope of the prospectus is ever the same, | 


and the idea inculcated is that promoters and in- 
ventors are the most disinterested people in the 
world, and that it is a foolish thing for the over- 
cautious British shareholder to retain his money in in- 
vestments, bringing in a miserable four or five per 
cent. interest, when he can so readily and safely 
obtain many times that amount, by simply signing his 
name to the “form of application” accompanying 
the prospectus, the demand for which is consider- 
able judging from the large supply which comes to 
fill our waste-paper baskets. 

Notwithstanding the diversity of objects treated 
by the prospectuses, there is a marked resemblance 
between them, both in style and mode of treatment. 
They have all a pleasing appearance, are printed 
upon the best of paper, and colour is judiciously 
used, so that the special points may stand out 
prominently in varigated type to attract im- 
mediate attention; where diagrams or illustrative 
plans can be introduced they add much to the gene- 
ral effect. On the first page is placed in goodly 
array the names of the gentlemen forming the di- 
rection, those with handles being specially selected, 
and great care is taken in duly advertising the titles of 
the various other companies which have the honour 
of having them upon their boards. Next follows 
the body or descriptive part of the prospectus, and 
if written, as it should be, by a person of sanguine 
temperament having a lively imagination, and with 
sufficient tact to keep within the exact limits of truth, 
we have set before us, ina tempting and fascinating 
manner, all circumstances relevant and irrelevant, 
which may tend to persuade the British shareholder 
of the magnificence of the investment offered. It is 
necessary, of course, that such a person should have 
had considerable experience in this special art, so 
that whilst allowing full scope to his imagina- 
tion he will always keep in mind the necessity of 


avoiding making positively inaccurate statements, 


! 
| 
} 


“3 they have before this been the cause of much 
Subsequent grief to the directors. Anything of a 
doubtful character is generally made to appear in 
the special letters or reports which accompany the 


The prospectus having been duly prepared and 
launched, it remains to be seen whether the public 
nibble at the bait; we presume there is always a 
certain safe average number of bites to a given 
circulation, to pay the printing expenses, otherwise 
the system of prospectuses would not be kept up. 

Now what can we say to that very innocent 
section of the British shareholder who will so readily 
part with its money, to appear hereafter upon the 
scene in deep lamentation because it has found 
}outin the meanwhile that itis not all gold that 
glitters? We remark that in many cases the in- 
vestors alone are to blame, for not having 
taken due precautions which would have saved 
this future trouble. For instance, it generally 
happens that when a prospectus is issued, there are 
already many companies in existence of a similar 
character, and that reliable information is to be 
obtained of their capital, earnings, &c., so that little 
else is required to be done beyond instituting a 
reasonable comparison between them, to test the 
probable value or otherwise of the propose dscheme, 
Of course all the poetry of the prospectus is to be 
| discarded, and only such allowances are to be made 
|for special circumstances as common sense will 
dictate. In manufacturing enterprises this is not 
quite 80 easy, as there may be contingencies 
affecting in a different manner undertakings of 
alike nature and in the same district, but with rail- 
way companies, especially those for constructing 
works in foreign countries, the matter offers no 
difficulty, and the probable result can almost be re- 
duced to positive figures. 

Simply as an illustration of our meaning, and 
without desiring to make any injurious c mnparison, 
we take up the prospectus of “ The Minho 
District Railway Company, Limited,” issued during 
the past week, for the construction of a certain 
railway in the north of Portugal. It commences by 
a statement in red print of being “ under special 
concession from the King of Portugal,” and at first 
sight this would appear to mean a great deal be- 
yond the fact of its being a simple decree (not an Act 
of Parliament) for public works, which is granted in 
Portugal without opposition, to any one who may 
desire to construct a railway in that country un- 


assisted by Government subsidies. Ofsuch a nature 
was the decree of the ] lth of July 1871. granting the | 


right of laying upon the publie highways a light 
railway between Oporto, Braga, and Guimaraes, and 
which, when the Government decided to construct 
the Minho Railway through part of the same dis- 
trict, was modified in the following year into a 
narrow gauge line, to commence by a junction with 
the said Minho Railway, near the River Ave, and to 
go to St. Thyrso, Vizela, Guimaraes, and Taipas. 
Judging from the map accompanying the prospectus 
this would appear to be a very similar scheme to 
the present one, and if go, the case of * spec ial 
concession” is that, whilst all railways constructed 


in Portugal have up to the present received} 





subventions or money gifts varying from 5700/. to 
S6S0/. per mile, the proposed railway receives no 
subsidy whatsoever. ‘Turning to the body of the 
prospectus we find that reference is made to the 
Minho and Douro Railways now being con- 
structed by Government, and to the fact that in May 
last ** 18,400,0002. were subscribed in Portugal in two 
days, although only 400,0002. were required (this 
being the second issue).” ‘The British shareholder 
might have understood the reason why this larg: 
amount was offered, if an indication were given in 


the prospectus, that the money was raised by a} 
direct Government loan issued under the State's! 


responsibility, and that it did not affect the 
investors’ s curity in the least, whether it was 
a first or second issue, or was applied to railway 
purposes atall. Furthermore, it was a 6 per cent. 
loan issued at 85g, and redeemable by annual draw- 
ings in 56 years, whilst at that time the 3 per eent. 
non-redeemable stock of the country was quoted in 
| the London market at 46} to 463. 
We pass next to the capital and revenue account, 
| and find that the proposed 20 miles of narrow gauge 
| line are to cost 260,000/., or exactly 13,000/. a mile, 
| whilst the Minbo and Douro Railways, in course of 
construction by the Government in the same pro- 
vince, were estimated to cost under 30 contos per 
kilometre, or 10,730/. a mile. These we may observe 
are being made to the broad gauge (5 ft. 6 in.), with 


| 
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due limitation as to the radii of curves and in- 
clination of gradients. The last item we shall 
examine is the estimated reyenue, Figures and 
statements are put forward to show that the traffic 
existing on the route to be traversed will bring the 
railway a gross revenue of 62,850/., or, say, 60/. Ss. 
per week per mile, or about half of the gross 
weekly earnings per mile of our chief railway systems, 
and further, an “ increased development” will 
‘‘ naturally follow the construction of the railway.” 
Under such circumstances the British shareholder 
might be inclined to inqaire how it was that the 
Government did not select the route from Oporto 
to Guimaraes, instead of that to Braga, and so 
secure such an important traffic, especially as the 
country is, if anything, more favourable for rail- 
way construction. ‘The answer may be found in 
the fact that the Government had before it the 
gross receipts of all the existing lines in the 
country, and knew that the most important system, 
that of the Royal Portuguese Railway Company 
between Lisbon, Oporto, and Badajoz, with a total 
length of 312 miles, earned in 1873, after nine years’ 
development, 23/. 108. gross per week per mile, 
whilst the remaining railways, known as the 
Southern and South-Eastern lines, owned by the 
State and having a length of 194 miles, only 
earned 8/. 16s. gross per week per mile during the 
same period. 

This case, given simply as an illustration of pro- 
spectus compilation, will show how readily the 
British shareholder can ascertain the relative merits 
of railway schemes in foreign countries if he will 
only give himself a little trouble. He ought to 
know by sad experience that the share capital of a 
railway company is generally followed by the issue 
of debentures and so forth, and that even if it 
should not be so in this case, the promised revenue, 
which equals 14} per cent. interest on the capital 
to be invested, will turn out probably to be an 
ignis fen. Unfortunately it is not the British 
shareholder alone who suffers by his imprudence ; he 
brings discredit upon English enterprise abroad, 
and creates such a feeling of distrust in the public 
mind, that when really good and sound schemes are 
presented, they will not even be looked at. Of all 
countries Portugal deserves a better fate; she has 
still a large extent of railways to be constructed, 
and is dependent upon a cheap money market to 
supply the necessary funds. For several years she 
has been following an exemplary course, and 





unaffected by the example of a turbulent neighbour, 
has set about putting her house in order by re- 
gulating expenditure and developing the resources 
| of the country, with the gratifying result of seeing 
| her stock increasing steadily in value year by year. 
| We therefore regret to see any scheme brought for- 
ward over here which may tend to mar the public 
confidence she has so deservedly earned at the pre- 
sent time, 


LOCAL GOVERNMENT AND PUBLIC 
HEALTH. 

| Inthe present and preceding volumes we have 
| frequently drawn attention to the action of the 
Local Government Board, in reference to its depart- 
ment dealing with sanitary matters; and we are 
glad to find that its First Annual Report on Pablic 
Health is now published. Its editorship has been 
in the hands of Mr, Simon, whose reputation in 
regard to sanitary matters has been for years uni- 
versally acknowledged. For a variety of reasons 
such a report has been long delayed; bat it is suffi- 
cient to state that much time has been required on 
the part of the Central Board, to organise an efli- 
cient staff of medical officers and inspectors in each 
sanitary district. In Enoinrertnc, volume xvi, 
at page 363, in an article entitled, “* Local Govern- 
ment Board and Public Health,” we drew attention 
| to many facts bearing on this question, showing the 
difficulties which the Board had to deal with, in the 
prospective obstacles in their way; we are, there- 
fore, quite prepared to make every allowance for 
the delay which has occurred in the issue of this 
first report. For the present we shall confine our 
remarks to salient points, which may give our 
readers some idea of what has been done, and what 
may have to be accomplished. During the greater 
part of 1873, the Board and its agents were chiefly 
employed in directing the various sanitary authori- 
ties as to the duties incumbent on them. In our 
last volume we have given several instances in 
which the Board was met, in regard to its instruc- 
tions, with much opposition, and in some cases with 


direct defiance. Occasionally the local sanitary au- 
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thorities have avoided their own responsibility, by 
throwing it on the head Board. Meanw hile, daring 
e782 Me Rawlinson, Buchanan, Ballard, and 
‘thers of the chief staff have been unremitting in 
the truth of what we have 


their labours. and prove 

already urged—that this leading staff is sadly over- 
rked, and consequently, from deficiency in 
ngth, sanitary improvement has been greatly 


a aved, 

It appears that during 1873, the medical in- 

ctors relating to local sanitary matters were but 

and at pres nt the reports are but partial in 

racter, to be supplemented by farther reports in 
cases alone. Now such a sum represents an 
itesimal amount of investigation, taking the 


, and population of England. and Wales. In an 

lix are given some curious particulars, which 

for the present we shall criticise in regard to the 

metropolis alone, or perhaps more correctly, its 
y 2 


ng. in Essex, has long been the bée noire of 
etropolitan Board of Works, consequent on 
e of the sewage of the northern portion of 

I issuing into the Thames, near 
arking Creek. It bas been averred that an 
nse amount of injury has been occasioned 

to the health of the neighbourhood, and the 
ation of the Thames, by the great deposit 

7 this outflow of the sewage there occasions. 
- pe ve that both of 
t results have arisen from such deposit. The 
ples of mud we have taken on the bank, near 
Barking. during the last four years in summer time, 
ha been of the most offensive character. But 
now the Local Government Board have also Barking 
their hands, It appears that during 1873, the 
valence of enteric fever there was so great, that 
Board sent down Dr. Harries to report on the 

ct, and the results of his investigations are 
thing astonishing. The water supplying 
Barking was unwholesome, both drainage and 
sewerage were imperfect, the houses were filled with 
wer gases, the removal of offensive matters was so 
far neglected that the soil was saturated with filth, 
1, in fact, it would appear that Barking stood, 
ow partially stands, as an epitome of sanitary 
ination. ‘This state of matters was laid by 
the loeal authorities to the account of two causes— 
outfall of the sewage into the Thames on the 
hand, and adjacency of the celebrated 
Lodge Farm—where irrigation is practised by Mr. 
Hope—on the other. Mr. Rawlinson being deputed 
by the Home Office to examine into the former alle- 
n, found that the sanitary state of the town 


mectropous 


heli 


rsonal examination we belic 


il 


the 


yas so defective, that neither of the above causes 
ld make it worse; and Dr. Buchanan, of the 
Local Government Board, was unable to state 


whether the town or the farm were the causes of 
lisease, and so for the present the cause and 
medies seemed to have been incapablé of solu- 
t at all events up to March, 1873. 
But the recent publication of these reports has 
( a letter to the public papers, dated July 16, 
f Dr. Parsons, the medical officer of health of 
Barking, also a naval surgeon, &e. He states that 
s latest report he has remarked that the town 
of Darking 
the level of the Creek, and is situated a little 
than two miles north of the Thames. Since 
the reports of Drs. Buchanan and Harries the town 
s been subjected to a thorough sanitary inspec- 
, the condition, ventilation, drainage, and water 
pply of 1300 in the town 
bs having been examined ; 
nstructed and the old purified. Consequent 
exertions zymotic and epidemic diseases 


above houses 


nd no 


ng 1873 
Los. 
18 per thousand during the year. 

Common sense makes us ask the question: Why 


re these steps not previously taken? Why did 


his instance is certainly very encouraging. It 
ws that if the Local Government Board act 
vigorously all subterfuges of local authorities may | 


sily unmasked, and themselves called to an 
» sense of their moral and social duties, The 
cample of Barking should be levelled against 
pine authorities throughout the kingdom. 
‘Tottenham, at the north of London, we next 
elect for remark. Some months ago, long before 
the recent Local Government reports were ever 
written, we called attention to the parallel which 








jand ‘Tottenham, 





is built upon an elevation of about 15 ft. | 


and | 
new drains have} 


iformer class of obstructives, 
diminished, and only two fatal cases of typhoid, | headed by Sir Henry Peek, M.P., to the 
fatal case of scarlet fever were reported | of the Local Government Board, to endeayour to} 
The death rate has been reduced to| throw the solution of all their difficulties on the 


| sewage. 
authorities wait to save health and life until | irrigation, but owing to the difficulty of obtaining 


the y were compelled to do so by sl eer legal force ? | 





subsisted between irrigation and sewage questions 
in regard to Barking on the one hand, and Totten- 
ham, Edmonton, and Enfield on the other, and the 
Government report just issued confirms all that was 
then stated. Our personal knowledge of the three 
last-named places has been of long duration, and 
we are not surprised at the following statement as 
abbreviated from the report. 

It appears that continued outbreaks of fever, 
diarrhoea, and enteric fever, seriously fatal in their 
character, aroused the attention of Mr. Simon, and 
consequently Mr. Radcliffe was sent to make an 
investigation. He found an absence of proper ven- 
tilation of the sewers, the water supply contaminated 
with decaying animal refuse, bad cesspools in places 
antes no sewers, ditches used as sewers, exha- 
ations from water-courses, and a large deposit of 


sewage mud at the sewer works. ‘The latter we 


| have described in preceding volumes after personal 


exainination. These works have been the scene of 
experiments with the “ Lime,” “A BC.,” “ Phos- 
phate,” ‘‘ Whittbread’s,” and we know not how 
many other processes. To give the Tottenham 
authorities their due merits we must say, that, not 
even excluding irrigation, they have given almost 
every process for treating sewage a fair trial. In 
fact the sewage doctors of all kinds have made 
Tottenham a corpus vile ior each experimentum crucis, 
and the patient sufferers have been those authori- 
ties. Several years ago they went to much expense 
in erecting water-works near the Cross, and for 
some time gave a constant supply (the first ever 
established in or near London), but as we have 
already intimated, in our last volume, the supply 
has so far been exceeded by the demand, that it has 
been proposed to revert to the intermittent system. 
We have already expressed our opinion of the in- 
advisability of such a course, instancing in opposi- 
tion thereto the economy which Mr. Deacon of 
Liverpool, and the borough surveyors of other 
places, have found to arise from the adoption of 
the constant system of supply. 

The instances of defective drains and general 
sewerage arrangements, with subsequent want of 
proper disposal of sewage, in some form or another 
beyond the limits of the metropolis, we shall notice 


|in another article, as the circumstances of the pro- 


vinces differ greatly from those of the metropolis. 
Sut while dealing with the latter we may notice 
other suburban cases in which at the present mo- 
ment almost precisely similar conditions exist as 
those detailed in the report in respect to Barking 
In our last volume we gave re- 
peated observations on the disposal of sewage in 
respect to Richmond, Brentford, Isleworth, and 
adjacent districts, and of these only one has taken 
active steps to remedy existing evils. The rest, 
although hardly driven by the Thames Conservancy, 
have hitherto done nothing. Brentford showed a 
serio-comic phase of the question, in that the autho- 
rities (the Board of Guardians,) ordered the stop- 
page of all water-closets, involving the necessary 
construction of cesspools. It is somewhat remark- 
able, by way of ludicrous contrast, that at Baldock 
in Hertfordshire a precisely opposite course has 
been adopted, namely, the abolition of cesspools, 
and the substitution of water-closets. But these 
being constructed, it was found that no water could 
be had to use in them! We heartily pity the Local 
Government Board on account of the difficulties 
they have to contend with. Such being on the one 
hand obstinate inactivity, and disobedience with 
ignorant zeal on the other. 

Last week, Kingston-on-Thames, to which we 
have frequently -referred as an instance of the 
sent a deputation, 

President 


back of the Government. ‘They stated that by 


| existent law they were compelled to deal with their 


They had attempted to devise a scheme of 


land, they had found it impossible to carry out such 
aplan. The present penalty they were under for 
not obeying the law was at the rate of 100/. per day, 
and they had hitherto been indebted to the forbear- 
ance of the Thames Conservancy Board for the sus- 
pension of that penalty being enforced. They 
urged that thé Government should issue a commis- 
tion to report of ascheme of a compreheasive cha- 
racter, and makeit compulsory on different bodies to 
carry out an extensive and proper scheme of drainage. 
‘The deputation was of a highly respectable charac- 
ter, but it received a just rebuke from the President 


in his reply. Ie admitted all the difficulties unde” 
which Kingston, Hounslow, Isleworth, Brentford: 
&ec., laboured. He ridiculed the idea of a commis- 
sion, for if they had to wait until its report could be 
furnished, the delay would be serious. In conclu- 
sion he gave them sensible advice, asking why they 
had not taken advantage of the Public Health Act, 
and formed themselves into a sanitary district, which 
would be infinitely better than waiting for a com- 
mission whose results might probably be of no prac- 
tical value. 

From the preceding facts and remarks some idea 
may be gathered of what has yet to be overcome 
near the metropolis, leaving out all questions of the 
remainder of the country. In respect to the urgency 
of the question, we add to the many remonstrances 
which have appeared in our in preceding 
volumes, some observations Mr. Simon gives in his 
report. He remarks:—*It is the common convic- 
tion of persons who have most studied the subject, 
that the deaths which occur in this country —now 
about half a million a year—are by fully a third part 
more numerous than they would be if the existing 
knowledge of the chief causes of disease were 
reasonably well applied throughout the country ; 
and [ need hardly add that if thus some 125,000 
cases of preventible sufferingannually attain their final 
record in the death register, that vast annual total 
has the terrible further meaning that each unit in 
it represents an indefinite (often very large) other 
number of cases, in which preventible disease, not 
ending in death, though often of far-reaching ill 
| effects on life, has during the year been suffered.” 
| In regard to the office and functions of the head 
| Local Government Board, Mr. Simon makes some 
| judicious observations, We have seen in the pre- 
| ceding remarks that local boards, when they find 
| themselves in a dilemma, attempt to make the Head 
| Board responsible, forgetting the excellent old 
}maxim, that they will do well to take to heart, 
|‘* Heaven helps them that help themselves,” Mr. 

Simon hopes that the period of official and adminis- 
trative transition has now terminated, and in the 
future annual reports we shall see the practical 
‘result which should be expected to arise from the 
putting in action the sanitary laws not in force 
| throughout England. At present, the Board is the 
|Central Board of Health, governing some 1500 
sanitary districts, each provided with a medical offi- 
cer, The question in our mind is, however, how 
|many of these medical officers are fitted for their 
duties? It is more than probable that the majority 
| of them have yet to be educated therein. 

| ‘The prevention of an outbreak of disease is the 
|great point of their duty; and in respect to this 
Mr. Simon observes: ‘‘ It may appear a mere truism 
| to say, that in proportion as the disease is present, 
| the tune for preventing it is past. For practical 
| purposes it is all important to remember that sani- 
| tary administration has its hopes of success in pre- 
| venting, not in arresting, great epidemics ; and that 
if warnings are not taken from the smaller excesses 
of disease, catastrophes, not further warnings, may 
be next to come.” 

| By this report we may conclude that the Local 
Government Board has thus recognised its position 
as the Central Sanitary Superintendent of England 
and Wales. One of its great duties will be to 
gather all possible statistics of disease, and other 
| questions affecting health and life. Having obtained 
this, it will next have to exert the knowledge and 
|influence derived from these facts for the guidance 
| of the district authorities, using either persuasion or 
| compulsion to carry out its edicts. Meanwhile, it is 
| incumbent on each district to exercise its own in- 
| telligence and self-reliance. ‘To them is left to 
| carry out details of the general principles given for 
their guidance. ‘Their responsibility is not small, 
for it involves not onlythe prevention of an increase 
of the death rate, but also the reduction by one- 
third of the present rate arising from really pre- 
ventible causes, 
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LONDON GAS COMPANIES. 

Tue financial position of the Metropolitan gas 
companies, and the question of rise in the price of 
gas, which had, in the early part of this year, been 
sanctioned by the commission appointed by the 
Board of Trade, in respect to the demands of the 
Chartered (Gaslight and Coke) Company and the Iin- 
perial have been frequently considered in our pages. 
We have inatanesivel the official accounts for the year 
1873. From these it appears that the total authorised 
share capital of all the London companies amounts 
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to 10,032,955/., of which about §} millions has been 
paid up. Loans, beyond such capital, are authorised 
to the extent of about 2,000,000/, of which about 
1,415,000/. has been raised, The total of coal em- 
ployed in 1873 amounted to 1,430,931 tons, costing 
1,753,715/. The total amount of gas supposed to 
have been sold was 12,248,643,300 cubie feet, but 
from this leakage, &c., has to be deducted. The 
amount received for gas was 2,504,402/., beside 
residual products, which gave a total receipt of 
nearly 950,000/. in respect to ammoniacal liquor, 
tar, coke, and breeze, At present there are nine 
companies which supply the Metropolis with gas, 
namely, the Chartered or Gaslight and Coke Com- 
pany, the Imperial, the Phenix, the London, the 
Commercial, the South Metropolitan, the Surrey 
Consumers, the Independent, and the Ratcliff. As 
we have already stated, the two chief companies are 
the Chartered and the Imperial. The paid-up 
capital of the former is nearly 3,150,000/., that of 
the Imperial is 2,655,685/., while that of the Phenix 
is 882,000/., and the London 722,000/. But 
borrowed money on debentures add to the capital 
account of each. In respect to the Chartered this 
amounts to 613,500/.; the Imperial, 416,750/.; the 
Pheenix, 145,000/. ; and the London, 133,392. In 
each case the power of borrowing money is exercised 
to the benefit of shareholders, inasmuch as while the 


ey 


| grumbling among the customers, but especial 


latter get on an average a dividend of about 10 per 
cent., the debenture holders get only from 4 to 5 
per cent. Four out of the nine a that is, 
the Chartered, Imperial, Phcenix, and London, have 
a total of share, and loan capital of 8,718,000/,, 
hence they have practically the monopoly of Metro- 
politan gas supply in theirhands. Really, however, 
such monopoly is in the hands of the Chartered and 
Imperial, whose united share and loan capital 
amounts to nearly 7 millions out of the total of 
10,168,000/. of paid up share and loan capital ab- 
sorbed by the whole of the Metropolitan companies. 
It will be remembered that these two companies 
were alone conspicuous at the early part of this year 
in demanding an increase in the price of their gas, 
and succeeded in getting it. 

The sale of gas during the past year amounted in 
the case of the Chartered to about 928,000/., the 
Imperial, 668,000/., the Phoenix, 232,000/., the 
London, 214,000/., the Commercial, 157,000/., the 
South Metropolitan, 105,000/., the Independent and 
Surrey each about 81,000/., and the Ratcliff, 31,000/. 
The total of gas rental amounted to about 2,500,000/. 
In regard to the larger companies the increased 
rental they have charged during 1873 pees Seg 

e 
vestries, on whom the duty of public lighting is in- 
cumbent. In several parishes propositions have 
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been brought forward to commence independent 
gaswork both for public and private use, but in 
each case a careful examination of the schemes pro- 
posed ended in their rejection, and under existing 
circumstances the present companies have nothing 
to fear from competition external to themselves. 
The only power really in the hands of consumers is 
that of enforcing ‘‘ careful management,” but such 
power is practically of no avail except it be ex- 
ercised by the Metropolitan Board of Works, or 
the Corporation of the City of London. There are 
but three companies—the Chartered, Imperial, and 
South Metropolitan—which are regulated in re- 
gard to their monopoly and price of gas; all the 
rest are independent and can charge any price they 
choose. In many provincial cities where the cor- 
porations hold the supply of gas it has been found 
that during 1873 it was necessary to raise the price, 
although some of them have their supply of coal 
from pits actually beneath the town. Te follows, 
therefore, that don must be charged much 
higher, for the nearest pits whence we get our supply 
of coal for gas purposes are over 100 miles from 
the metropolis. Large companies cannot —_ 
heavy 8 for if pure at a low price 

long kept the coal gradually becomes deteriorated 
in value by the action of air and moisture, and thus 


causes serious loss, 
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GUARD FOR THRASHING-MACHINE DRUMS. 
CONSTRUCTED BY MESSRS. GARRETT AND SONS, ENGINEERS, LEISTON. 
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In our recent notices of the Royal Agricultural Society's | bottom of the box, or well, in which the feeder stands 
Show at Bedford, we had occasion to mention a very neat | when supplying corn to the machine, is hinged at one edge, 
arrangement of guard for the drum of a thrashing machine, | and is connected at the opposite side to a cord which passes 












shown by Messrs. Garrett and Sons, of Leiston. This | over a pulley, and is hooked on to a bent lever, which is 
arrangement we now illustrate. Referring to the engraving | fixed to the guard, as shown. The guard—which when 
it will be seen that according to Messrs. Garrett’s plan the ' closed entirely covers the opening to the drum—is hinged 
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ment is such that when t 
weight depresses the false bottom of the latter to its hori- 
zontal position, and in so doing raises the drum-guard to 
the position shown by the dotted 
hand, when the feeder leaves the well to sweep down any 
corn, &c., into the drum, the guard at once falls by its own 
weight, and protects the drum thoroughly. An opening 
through which the sweepings can be swept in is left near B 
when the guard is closed. The whole arrangement is very 
simple, and appears to us an excellent one, as it is only 
when the feeder is in his proper position that the guard is 
raised at all, and even then, although lified high enough to 
admit of the process of feeding, it occupies such a position 
as to form a good protection for the men employed about 
the machine. 








HOWARD'S SAFETY BOILER. 


In the course of our notice of the Royal Agricultural 
Society's meeting at Bedford, which appeared in our last 
number, we mentioned that Messrs. J. and H. Howard 
exhibited at their stand examples of a new type of their 
safety boiler, which is now being manufactured by the 
Barrow Shipbuilding Company, of Barrow-in-Furness. We 
now publish, on the present and opposite pages, engravings 
of this boiler which will enable us to explain its peculiarities 
fully. As will be seen from the views we give, the boiler 
is, like the former Howard boiler, composed of wrought-iron 
tubes 9in. in diameter externally, these tubes being con- 
nected together in groups and being placed at a slight angle 
to the horizontal, the several tubes of each group lying 
one over the other. It will be remembered that in the 
horizontal tube boiler, until lately made by Messrs. Howard, 
the tubes of each group were connected at but one end 
only. In the new type, however, connexions are provided 
at both ends, a decidedly better arrangement. The manner 
in which the connexions are made we will now proceed to 
describe. 

Referring to the engravings, and particularly to the de- 
tail views on the page, it will be seen that each 
tube has fixed to it at each end a cast-iron cap or chamber. 
The manner in which these caps are fixed to the tubes is 
somewhat peculiar. Around each wrought-iron tube, at 


; 
Z 
¢ 
é 
z 


shown, ly beyond the casting, is caulked all 
round the tube. Messrs. Howard assure us that the joints 
thus made stand well and give no trouble. The mode of 
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attachment is cortainly a simple one, and the introduction 
of the wrought-iron caulking strip is ingenious. 

To connect the superimposed pipes forming each section, 
the end caps or chambers are provided with nozzles turned 
slightly conical externally, these nozzles entering wrought- 
iron junction rings bored out conically to receive them. 
The arrangement is shown clearly in the upper part of 
Fig. 1 on page 73, from which it will be seen that 
the nipples on the cast-iron caps take their bearing entirely 
against the conical surfaces of the junction rings, and do 
not butt against each other. Mesars. Howard have tested 
this joint for a considerable period at their own works with 
satisfactory results. The series of caps are drawn tightly 
together by a pair of internal bolts at each end of each 
section, these bolts, which are of rectangular section, 
lying close to the sides of the caps, and beiog farnished | 
at their lower ends with T heads, which take hold of 
lugs cast inside the lowest caps, as shown in Figs. 1 and 4 | 
of the detail views. These tie bolts are tightened up at the | 
top, as shown. The caps are provided with doors opposite | 
the ends of the tubes, so that good facilities are afforded for | 
inspecting the latter. 














On the outside of the caps are cast 
square flanges and ribs for holding firebricks or tiles for 
filling up the spaces at the ends between the sections. 

The arrangement of the setting of the boiler will be 
readily understood from the general views on page 72, 
from which views it will also be seen that the steam is 
led off from the higher end of the sections through curved 
pipes communicating with a cross pipe or steam drum. The 
pipes connecting the sections with the steam drum are but 
1 in. in diameter, and they might, we think, be made larger 
with advantage. It will be seen from what we have said 
that in the new boiler the screwed joints which gave trouble | 
in many cases in the boilers of the older pattern, have been 
entirely got rid of, while greatly improved facilities are | 
given for the circulation of the water. Altogether we 
think that this new type of Howard's boiler is characterised 
by some material improvements, and we shall watch its | 
performance with much interest. Messrs. Howard have | 
worked hard for some years to perfect their type of boiler, | 
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ROLLING-MILL MACHINERY.* 
By Avex. L. Hotter, C.E. 
(Concluded from page 466, vol. xvii.) 

Tue Pennsylvania Steel Company's rail mill at Harris 
burg (see plan on page 76), is a better proportioned establish- 
ment. There is more room around the furnaces, an important | 
feature in hot weather. As no rolls for iron are required, | 
and the train is comparatively short, the mill is narrowed | 
where the train and saws stand, and widened again at the | 
finishing end. ‘Two steam hammers are temporarily placed | 
in the wing. When these are removed and the hot bed | 
extended, and another press and punch added, this will be 
one of the most convenient and roomy mills in the country. 
The Troy arrangement of hot bed—<divided into two by the 
straightening plate—and of the presses and punches is better | 
than here shown. 

These, and rolling mills generally, have elevated tanks, 
or some ample water supply with a head, for filling the 
boilers by gravity, after they are blown off, and for afford- 
ing a sure and ample supply for the feed pumps, and for 
the roll necks and boshes. 

A fan blower supplies air to the furnaces by underground 
brick ducts. The steam pipes from the boilers to the engines 
are of wrought iron, to prevent breakage from jarring; they ; 
are hung from the roof trusses. The boiler feed pipes are j 
hung under the steam pipes. 

| 
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mill. 
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The great rail and beam mill at 
Twi 


long since considered the model English 
large and three small trains and all the sawing machinery 
are driven by one immense double engine, by means of a 
complex and ponderous system of gearing. ‘There are | 
no less than seventeen bevel and spur wheels, not count- | 
ing the train pinions, and 200 ft. of ponderous shaft- 
ing. The engine and first countershaft fixtures alone 
occupy a ground space of 40 by 75 ft. ; some of the furnaces 
are a very great distance from the rolls; s»me of them are 
in the finishing end of the mill; and the trains and furnaces 
generally are not the most conveniently arranged, simply 
in order to accommodate the engine. By using independent 
engines, each train could have been put just where it was 
wanted, without reference to anything but the convenience 
of that particular train and its furnaces, and in case of a 
breakdown in the engine department, the delay would be 
local, and not general. There are, however, a number of 
excellent details about this mill. We have only time for 
this glance at its arrangement. 

The steel and iron rail and blooming mill now erecting at 
Joliet (see plan annexed), is, next to the great mill now build- 
ing by Mr. John Fritz, at Bethlehem, the largest and best 
arranged rail mill of which we have any record. It is 
445 ft. long, 105 it. wide, and 25 ft. high, with two tran- 
septs 85 ft. wide each, and a wing 40 by 125 ft. The build- 
ing is an iron roof on stone piers 15 ft. apart, with high 
arches between; the arches are filled with windows above 
aud doors below, so that the whole may be thrown open for 
ventilation in het weather. Many important points con- 
cerning the building and roof, and indeed concerning the 
details of machinery, we have not time to consider. Four 


t 
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* A lecture delivered before the students of the Stevens 
lastitute of Technology, U.S. 


double and two single Siemens furnaces, with 40 ft. spaces 
between, occupy the heating end. They are capable of 
turning out 350 tons per day. Ingots, hot from the 
moulds, are brought on cars by a small locomotive, to 
the fronts of the furnaces, and charged into them by a 
simple hydraulic engine, which also pulls the ingots out 
upon buggies, when they are taken to the rolls. This is 
the minimum of handling and labour. 

The blooming mill is like the one at Troy already illus- 
trated ; it has the Fritz power-feeding tables, and the lifting 
machinery is all below the floor. It is driven by a $2-in. by 
5-ft. vertical condensing Corliss engine, with a 40-ton fly. 
wheel. Each ingot is rolled into a bloom long enough for three 
rails, and then cut up by shears,a, Such blooms as require 
dressing and chipping, are treated by a 3-ton hammer, 4, 
adjoining. The blooms are then returned to the furnaces 
on steam cars aud charged by hydraulic power. 


The rail train, standing on the other end of the same | 


foundations, is driven by a vertical condensing ( orliss engine 


| with a40-in. cylinder, 5-ft. stroke, and a 58-ton 30-ft. wheel. | 


There are three stands of 23-in. rolls for steel rails, and two 
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GENERAL ARRANGEMENT OF THE 


for iron rails. The space between the trains and the saws is 
sufficient to allow making rails, beams, and bridgework 70 ft. 
long. This space also allows room for the blooming opera- 
tions, without interfering with the rail rolli: The hot 
and cold beds, and presses and punches, are arranged as 
at Troy, in about 50 per cent. more space, a wing being 
added to the finishing end for this purpose. There is also 
room for rail drills, conveniently arranged, and for a rail- 
repairing bed. 

rhe general arrangement of the steel department of the 
Joliet Works is shown by the annexed plan. This is perhaps 
the only establishment in this country where the railroads 
were laid out first and the buildings arranged to fit. Trans- 
portation facilities are generally an afterthought, and short 
curves and turntables, with all their inconveniences, are the 
consequence. The 4 ft. 8} in. gange roads (shown by double 
lines) have curves of 350 ft. radius, the 80 in. gauge roads, 
60 ft. The coal is brought directly from the 


r 
g. 


or more. 


mines on wide gauge cars, and it is all deposited and used, | 


on one side of the works, at the converting boilers, pro- 
ducers, and mill boilers, All the iron is brought in, and 
the product is discharged at the other side of the buildings. 


. 


all cars by another route, so that there can be no dodging and 
delay. All the internal transportation is done by a couple 
of 8-ton locomotives on 30 in. roads. 

We have not time to go into detail, the point to be ob- 
served is, that in designing a works provision can be made 
for the minimum amount of rehandling and hand labour, 
only by going over all the operations on paper, by diffe- 
rent arrangements, again and again, and not trusting to 
general ideas to be worked out when it is too late to move 
a building that happens to be in the way. 

The subject of quality of product, as affected by different 
kinds of mills, and by hammers, should receive a moments’s 
attention. 
| Certain kinds of iron cannot be rolled successfully in a 
| two-high mill, which revolves constantly in one direction. 

The pile tends to split apart, or to crack and splinter in 
| some places, as it leaves the rolls ; this splitting is exagge- 
rated at each pass, and is sometimes so great that the pile 
| will not enter a second time in the same direction. In the 
three-high mill, aod in the reversing mill, the enter- 


| ing end of the pile is changed at each pass, the end split by 
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THE JOLIET 


the first does not enter the second, and the difficulty is 
constantly corrected. The splintering at one pass is 
smoothed down, rather than increased, by the next. 

The impression has heretofore existed among railway 
men, that the quality of what they call hammered rails is 
superior to that of rolled rails. The use of the rails has 
not developed this impresssion so far as can be ascertained. 
The impression is founded on the fact that iron is improved 
by hammering, and that the highest priced steel—such as 
tool steel—is hammered rather than rolled. 

It is true that the pressure of the hammer is greater and 
more concentrated than that of the light rolls usually em- 
ployed, and that the hammer may expel more cinder, in 
the early stages of the iron manufacture. The real reason 
why the hammer is used, in iron mills, however, is because 
it will work large and hard puddle balls and piles, for 
which there is no adequate rolling machinery at hand. 
That rolls are preferred to hammers, even for iron, in the 
most improved practice, is shown by the introduction of 
very heavy squeezers instead of hammers, for reducing the 
| large puddle balls of the Danks furnace. 

The hammer certainly increases the density of an iron or 


The ingots go directly from the converting works to the | a steel bar, as compared with rolling. The rolls crowd the 
rail mill farnaces, and provision is made for the return of fibres back, as well as towards the centre; the action of the 
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hammer is exclusively towards the centre. This is con~ 
spicuously sbown in treating large ingots. The velocity of 
the hammer is greater than that of the periphery of the 
roll, hence the effect of its impact is greater on the surface 
of the ingot, while that of the rolls is more distributed 
throughout the thickness of the ingot. It would therefore 
be supposed that the hammer would draw the surface of the 
ingot so much as to leave concavities in its ends. The fact 
is precisely the reverse ; the roll bloom is cup-ended, 
although it is more uniformly condensed than the hammered 
bloom. The result of this must be, and the fact is, that 
the rolled ingot is less dense; it weighs less per cubic inch, 
but at the same time it is more uniform in structure. 

Now this density does not promote toughness in steel, 
whatever it may do in iron, while uniformity does promote 
towrhness, and this is the quality to be most carefully 
looked after in the steel rail manufacture. Nearly all steel 
raile are bard enough for wearing purposes, and their hard- 
ness can be increased by chemical means, with the greatest 
uniformity and convenience—indeed the trouble is to suffi- 


keep dewn phosphorus, silicon, and other hardening 





c nt y 
agents. 
It is etated that the carbon in hammered steel is chemi- 
y combined, while that in rolled steel is graphitic. If 
fact in regard to rails, it is astrong argument in 
lling. As we have just observed, steel-makers, 
the irons they have, find difficulty enough in making 
ld and tough, without being subjected to the 
ent of chemically combined carbon. 





add yal embarrass! 
Itis 
safety process to which boiler plates and forgings are sub- 
jected to give them toughness—consists in simply rendering 
this carbon graphitic, the same thing that rolling is said to 
| 

ao, 


But, in fact, rail-makers are not embarrassed by the 


hardening process imputed to hammering, because there is | 


vch thing as a hammered rail, nor as a structural con- 
f rail due to hammering. Whatever may be the 
n of carbon in a hammered bloom, it is more largely 
hitic in t led rail. The reheating of the bloom, and 
i ibsequent treatment by rolling alone, undoubtedly leave 
the physical condition of the steel substantially the same as if 


he ro 


it had been rolled rather than hammered before reheating 
excepting only the condition before mentioned, due to the 
racter of the pressure—the rolled steel is less dense, and 


rhis uniformity is further increased by 
nat the temperature of a rolled ingot is practically 
me at each pass, while the hammered ingot is re- 


varying temperatures. 


the fact that | 








A very large number of experiments have been made at 

t Troy and the Cambria Works on rolled and hammered | 
ingots from the same charges of steel, and although the re- 
s the above reasoning, rather than contradict it, 

tt ff t the quality of the rails is not very marked. | 
| a large number of rails rolled direct from 9-in, 
i 4, are wearing as well, so far (three years) as rails 
ade from either hammered or rolled 12-in. ingots. In 


making complete tests—tests to destruction—it is unneces- 
ny that the size of the ingots experimented on by 


the hammer and the rolls, should be the same. The tests 
tofore made, in which rolled 9-in, ingots were compared | 
with hammered 12-in. ingots, have no value. | 
of hammers or rolls for blooming seems to resolve 

a question of cost of product, as it has been 

establish, so far, any marked difference in 
ertainly none in favour of hammering. 

We have shown that the rolling mill has over twice the 


y for a given cost, and that it employs less labour. 
\ er advantage of the rolls is, that their collars hold up 
f the bloom, thus reducing its cracking, and 
r rails, as well as a larger number of first 
ma given number of ingots. Rolled blooms 
form cross section, while hammered blooms 
vary considerably. Hence the crop ends of the former 

be reduced to a uniform minimum, while a large allow - 

st always be made in hammering. Lastly, ingots 

sh for 3 or 4 rails each, cannot be convenienily 

“ ler the heaviest hammers used in this country, 
case ts require more skilled labour. 


rners 
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ur 


y rails fr 





f exactly 
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such ing 





mill treats 4-rail ingots as readily 





gots without additional hand labour. 
l to persons who have net frequented rolling 
' there is noth very remarkable in the machi- 
' that tk sutomatic operations of textile 
s, and the complex functions even of wood- 
and ma e tools, indicate a higher order of engi- 
y to this is, that more money has probably been 
rking machines that would not work, than | 
bran f mechanical engineering. The pro 
mn ex ngly difficult one. Ingenuity is not 
¢, it must be supplemented by extended observation 
It is comparatively easy to make a complex machine per- | 


under a 


tur 
ravure 


uniform load, in a constant and | 
and in a room protected even from | 
lust of the street. The work of a rolling mill is a 

s of sh I¢ deals with red-hot metal in large 
‘ses, and must adjust itself to constantly varying expan- 
sby heat ‘These masses, from their unequal tempera- 

*, Structure, and compression, are constantly trying to 

5° Wrong and get into trouble; and the manner in which 
Urey tumble about from roll to table and table to roll, is not 


f 1 its fu 
‘ ary tempe 


f 


KS. 


well known flat the toolmakers’ process of hardening } 
is simply eombining the carbon, while annealing—that | 


jappointment of surveyor 


| of 


conducive to the durability of second-class machinery. Be- 
sides all this, there are shewers of scales and slag, flying 
into places where they are not wanted, and many other 
embarrassments that have to be provided for, because they 
cannot be avoided. At the same time the product must be 
of accurate size and finish, and the production must be 
large and constant in order to be profitable. 

One word with regard to large and costly works. The 
history of the iron manufacture shows that the perfection, 
and the new adaptations of machinery, are the last resort 
among the older establishments, when all other sources of 
profit fail, when fuel becomes dear, and when rival works 
spring up in better mineral regions and among better 
markets. Two features are essential: 1. Iron and steel- 
making machinery must be thoroughly strong, well built, 
and trustworthy, and in some features duplicated, so that 
it will stand crowding to a maximum production; 2. In 
order to save manual labour in handling the materials—for 
this is the costly element in manufacture— works must be 
large enough to keep steam power employed. Hydraulic 
feeding tables and charging machines, steam hoists and 
locomotive engines, must be kept at work, in order to pay, 
and this can only be done in extensive establishments. 

In conclusion, students may draw many lessons from the 
study of rolling-mill machinery. The most obvious and 
important lesson should seem to be one of encouragement 
to patience and perseverance. ‘The difficulties inherent in 
the manufacture are great, but they always yield, not to 
mere ingenuity, nor to mere technical learning, and never 
to spirts of effort, however enthusiastic, but always to con- 
scientious and intelligent hard work. 


JOHN GRANTHAM. 

Ir is with regret that we have to announce the death of 
of another member of the profession—Mr. John Grantham 
—which took place at bis residence at Croydon, on the 10th 
linstant. Mr. Grantham commenced his professional 
| career with Messsrs. Mather, Dixon, and Co., of Liverpool, 
|with which firm he was connected for fifteen years in 
| various positions. During that term he was engaged upon 
| the manufacture of locomotive, marine, and other engines. 
| When his connexion with Messrs. Mather and Co. ceased, 

he commenced practice in Liverpool, as a consulting en- 
| gineer, and was chiefly engaged upon matters connected 
with steam vessels and their machinery. He held the 
of steam vessels under the 
Board of Trade; was consulting engineer to the Booth 
Water Works, and engineer to several piers on the Mersey. 
He was likewise engineer to the Buenos Ayres and the Co- 
penhagen Railway Companies. In time Mr. Grantham re- 
moved to London, where he continued to practise asa consult- 





| ing engineer, and was extensively engaged in arbitration and 


litigation cases in connexion with steam vessels, being con- 
stantly employed by Lloyd's on these matters. For the last 
three years or so Mr. Grantham gave considerable attention 
to the question of steam-moved tramway cara, feeling 
assured that the greater part of our road traffic would in 


| time be carried on iron rails, and that the propelling power 
would be steam. 
| steam car, a description of which will be found at page 237 


He, therefore, designed an experimental 


of our fifteenth volume. This car, with some judicious 


| modifications, is now to be seen working near the Metro- 


politan District Railway Engine Works, close to the West 
Brompton Station. Thas, although Mr. Grantham saw his 
ideas developed: in a practical and tangible shape, he 
did not live to reap the expected fruits of his labours in 
this connexion. Mr. Grantham was elected an associate 
the Institution of Civil Engineers on the 1ith of 
July, 1840, being proposed by Mr. Josiah Parkes, and 
recommended by Mr. J, Locke, Mr. F. Bramah, Mr. 
J. Bethell, and several other members, He was transferred 
to the class of members on the 29th of November, 1864. 
Mr. Grantham read two papers before the Institution, 
one in 1844, in which he gave an account of some ex- 
periments on a vessel called the Liverpool Screw, which 
was fitted with engines designed by himself, and a Wood- 
croft screw propeller. The second paper was read in 1869, 
the subject being ocean steam navigation, and in it the 
author reviewed the progress of steam navigation, and con- 
sidered its further development in the future. Mr. 
Grantham also contributed several papers to the Institution 
of Naval Architects, of which society he was a member of 
council, His death was preceded by but a short illness, 
the primary cause being inflammation of the membrane of 
the heart, which resulted in congestion of the lungs. Mr. 
Grantham was 65 years of age. is loss is regretted by a 
large circle of friends, by whom he was justly esteemed. 


THE SCREW PROPELLER. 
Tue following petition has been presented to Parliament 

by Mr. E. J. Reed, M-P., C.B., &e. 

* To the Honourable the Commons of the United Kingdom 
of Great Britain and Ireland in Parliament assembled. 
The Humble Petition of Henry Wimshurst, of Ratcliff 
Dry Dock, Stepney, E., shipbuilder. ; 

“ Sheweth,—That your petitioner designed and built the 
after bodies of the two first (successful) submerged propeller 
vessels, namely, the Archimedes and Novelty, and rendered 
effective the system of submerged propulsion, at a time when 
so many noble and eminent mventors bad failed in their 
efforts to accomplish this much desired object, prior to your 
petitioner’s invention, and the principle of subm pro- 
pulsion was in danger of being abandoned altogether. 





posed the forming of a com , and subscribed 5007 of 
, in to prove to insure the success- 


carry iments 

“ On the trial, Smith's particular form of submerged 
propeller then fixed in vessel, isting of one 
turn of a screw, and occupying nearly 
vessel, when at work was found to shake the 
Archimedes so injuriously as to compel its abandonment as 
failure, and in a short time afterwards your petitioner in- 
vented and applied an improved ler, of two 
blades with half a turn each, w not only increased her 
8 by two miles an hour, but removed that objectionable 

aking of the stern, and her several experimental trial trips 
were considered a great success, 

“ Your petitioner, in the year 1839, designed and commenced 
building the second submerged propeller vessel, namely, the 
Novelty, and concluded numerous experiments with this 
vessel during a period of more than two years at his own 
cost, and also matured his improvements. In November, 
1840, your petitioner obtained Her Majesty's Royal Letters 
Patent for improvements in steam vessels, relative to the com» 
struction and adaptation of the after part of the ship to receive 
the submerged propeller. 

“Your petitioner was also the first to apply the direct 
action inverted eylinder engines, which are now universally 
adopted, and he fitted them to drive the Novelty’s im- 
proved pocgelien, consisting of two blades of e quarter of a 
turn each blade. 

* Your petitioner's vessel, the Novelty, was the first sub- 
merged screw propeller vessel (he believes) that ever made a 
foreign voyage in the ordinary course of trade. She was 
chartered by a Liverpool house, and carried a cargo of 
420 tons, in addition to her engines and coals, to Constanti- 
nople, and a freight of fruit, &c., back to London. 

“ Models and drawings of the stern part of those vessels 
were left (by request) at the Admiralty in 1841, since which 
time your petitioner's inventions have been adopted by the 
Admiralty and the mercantile marine lly. 

“In order to ascertain the fact that no form of submerged 
propeller vessel had ever succeeded until the appropriate form 
and construction of the stern part of the vessel been practi- 
cally demonstrated by your petitioner in the Archimedes and 
Novelty, your petitioner in 1842, and also in 1873, advertised 
a challenge for 1000/, but, having no reply, concluded in the 
affirmative. 

“ Your petitioner devoted a great many years of his life, 
and all his available resources, to the first introduction into 
this country of the submerged propeller vessels, but for want 
of sufficient capital lost the benefit of bis invention, and his 
— rights passed to his assignees, in whose hands they 
aid unproductive. 

“Your petitioner is now upwards of sixty-nine years of 
age, and his invention has been successfully adopted and 
used by the Admiralty about thirty years without any recog- 
nition of his services, and his pecuniary misfortune has 
deprived him of all benefit which would have resulted to him 
if te could have retained his patent rights in his own hands 
when his improvements were so extensively adopted, both 
by foreign nations as well as Her Majesty’s Government and 
in our mercantile marine. This great success others have 
claimed as due only to their presumed improvements on the 
screw propeller and they have received reward and honour- 
able distinction, whereas your petitioner, to whose improve- 
ments, exertions, and expenditure the suceess of screw steam- 
ships is so much more due, has been left without any reward 
or distinction whatever. 

“The invention and labours and pecuniary sacrifices of 
your petitioner have contributed greatly to the accompliah- 
ment of the successful service rendered by the Royal Navy 
of late years in China, the Crimea, India, Abyssinia, and 
Africa ; and also to the improvement of the shipping and 
advancement of the commerce of the country, and left him 
greatly reduced in circumstances, and unrewarded by any 
public recognition of his services. 

“ Your es «, therefore, humbly prays your Honour- 
able House that you may be pleased to cause inquiry 
to be made as to the facts above stated, and upon 
proof thereof, to declare him to be entitled to such 
distinction, or afford such other relief as to your 
Honourable House shall seem fit. 








FOREIGN AND COLONIAL NOTES. 


Western Union Telegraph Company.—In 1866 this great 
American telegraphic organisation 75,686 miles of tele- 
graphic wire. In 1873 the total had risen to 164,471 miles, 
showing an increase of 78,785 miles, or 104 per cent. 

Coal in Belgium.—The Belgian General Gas Company 
has just concluded contracts for 30,000 tons of coal. The 
contract price is 13s. 8d. per ton; it is required for the 
company’s French and Belgian works. Similar coal was 
purchased by the company a few months since at 24s. per 
ton. 

Belgian Rails and Plates.—The exports of rails from 
Belgium in the first three months of this year amounted to 
20,872 tons, as compared with 20,182 tons in the correspond- 
ing period of 1873. Plates were also exported from Belgium 
in the first three months of this year to the extent 6647 tons, 
against 4045 tons in the corresponding period of 1873. 


Midland Railway of Canada.—The Midland Railway Com- 
pany of Canada has completed the conversion of the gouge 
of its line from 5 ft. 6 in. to 4 ft. 8h in. The gauge of ¢ 
line is now uniform with that of the Grand Trunk of 
Canada. 

Kurrachee.—Works undertaken for the improvement of 
Kurrachee harbour have been well carried out under the 
superiatendence of Mr. Price and under the direction of Mr. 
Parkes, consulting engineer to the Secretary of State for 





*srvok OM} OF} UT eSverwm jo osBas0u! quod vsva @19T} 98IN0D O7UT eM10D {ITA By) Mon —eJeny Avapwy UDMAP ED WONPVIPSLALATIPS OF} TPO M ‘LOUTVAYs GUY sIY | —on boupsg ey. Saunyj— pipuy tf 


) UAIYINOT VOLE OY? 40f Ro 4g QuoUDUsaT 
JO ‘OP LeeT16'FO 88M TLST 2240 Zegy wt esvesoUt Jar 











“8248z plo eq} uodn epvar w9eq svy ~ya99 zed gg ynoge | ‘yeFoaeg oq) puV JeFty OG} 0} GDUB[GUIEsEI Es0T9 B BABA ‘THIOL | Jo 8407 NH)’ ZT JO spIVadN YRIM popvol puB[Fay moay sdiqs *@O JUa}[A0Xe BV eq OF Poggi 
jo osvouout uy ‘sAemyres uvutaes) oq) Wodn ys] yendny oo103 | wT 3 Buyedmoo mou sm seMNUV_ soled Esseyy ey) JO Ue0}xI8 poqopedsep puv pesozzvyo Auvdutoo oq) aved youd ey} | -pe 4jjeseued vou stysod eg], “anoqa¥y oayowsNy 40} BIPUT 





H joodseary wos gyno peaurze Apworye seq ‘uvedoing oq) ‘our | *UIGITOD OY} JO JIVE WO payout oq 07 St UN Y aur eq) yo Learns Aavuranyeid on) ay epvar sserJoad 049 
+ ~puodsaisoo 04 1 “SLOP 9Z'090'GS FRM ZRT TILA porvdaioo su Q 0 1 po daw — = as a —~y - ood | ‘7 ag Jo pre ey) puv 4qdud snosedeoud savem ou fq & ut | jo pom. y | air ere w oan 9 x. Sy IW rae hn. 
~m UI 8048) 1m ey) © Spectres om) [Te Jo onweaes eyed q JOT ia OUT, = ‘Teea}UOT_T Pp agen’ | aS Jo Pr i} } I Pa WasN ‘f AW ip 
co ‘et : iS para J ” T ; a IY 3 _ “A@A'T Woemjoq 494 8ra7403 UNs OF POSTAIAPV SI GUT] SeTSnyyT | Bt Sarqejepun eqs, sua Gog Inoqivy ofpuasny pus Aum | Javieavar ou} ‘Saved mo; » su AMY BOTAN; sOOuTIg ew] ogy 
pond oq} Ul eFveZDU! OY —~enmaey Avi uDOMouy OY} peed sivaTveys Jo oul] meu yY—owryT soybnq7 AA “[!By Bag You paw oqnaKy oy} jo satege ogy aodn Sanjsodes | ui ssoproyaseys jo Fuyeeq 8 yy “nny ut ones 10) Gedo 
<+ om teens © I = ap ty be ae ae cae “gq aoquieydeg oBefoa yery 104 wo xNvops0g oawo, | MP4 SPY CPN UIMIOD Y—"AompY Pg YORI PUP eqnuncT 4 o oS me! no, rate 3 mt sein: tle 
e ~ 4 “~ mi ad = : =e bacon ’ vm Bows os A [| pm paw ‘somruypy sasaduseo|y OY} JO OUT] UUITTEBIG oq} : 2000°@2T | 6, leone cequaten pes An oar a t sada cneous 
be WL 1 SOTRS TH? OP ML — °PP4L 170) et UL | £07 pourjsep st enbouagay egy, ‘Aavduroo eurvs oy) Aq peaao yO onyea se023 oy) Jo ‘sez0j8 puw steuezwor Lem quaaectied = : . : ine ' 

a 
(=) 
oon 














































































































































































00 
om @) 
i 
© 
Zz 
ol 
— = 
ea) 
_ = 
Zz 
— 
© 
; J 
ww i—~ 
=| 
2 ($2 obog 908 ‘wordssoveqy 40.7) 
“aurtce iy " a ‘ + ba are ry © <) y 7 r ‘< r J . r r “4 r 4 
VSO OUAASIYYUVH LV ANVdUNOO T€EGLS VINVATASNNGd AHL IO TTIN T1Vd 
qa3 Te er Keacbablin nied ae oe 5 == — : — Z : a 
= ee ne . ae ae Sarr a = = “ al it tients ates Garages Sat elec alan ce De a - = na SEP 
= SS SS es ES ——— os Se ee RTS Sanya aT See een ace So a ences —— - : 
: ‘ a ae as iearesiingun Raa ean ee : —_ nine SFR T= z EE ET pea ra 











Jury 24, 1874.] 


ENGINEERING. 

















a 
AMERICAN RIVER STEAMBOATS.* 


(Concluded from page 88.) 

Iw regard to the second consideration: I have assumed 
the wooden hull to have been so proportioned as to be px 
sessed of sufficient strength to resist all the strains to which 
a boat is usually subjected. ‘The estimated area of the oak in 
the bottom, including stringers and keelsons, is 1650 square 
inches, allowing the strength of the oak to be as to wrought 
iron as 1 to 5, and on account of the butts being unspliced in 
the oak sheathing, taking one-third of the remaining area as | 
effective for tensile strength (which is more favourable for 
the wood than experiments have shown—Fairbairn’s ‘ Ship- 
building,” page 76), we have then for area of equal strength 
for the iron 1650+(5x3)=110 square inches; there must, | 
however, be added to the aggregate area, on account of de- | 
ficiency in strength at the butts; as the butts will be double 


| bein 
| cen 


| long lengths 


| water-tight, and securely rivetted to the keel plate, 


joggied over the butt straps. These floors run in 
tre of each strake of bottom plating the 
running parallel to the keel plate, and dying out on 
bilge strake; the longitudinal floors ending 
frames on the bilge keelson. The butts of the i 
bottom and floors should be planed, and should have 
rivetted straps; the plates and bars should be 
as possible, and great care should be 
disposing the butts of plates and bars. The dimensions 
ond essenguesiata of the iron are shown in the accompanyin 
“midship section.” A central bulkhead of plate iron has 
been substituted for the wooden bulkhead; it is = 
to 


transverse frames or partial bulkheads, and to the stringer 
plate under beams. 





In ing out the third consideration I have made the 
bilge auuke t's. thick, and its curved shape and the deep 


fe aX 2710.84=1505.7, 
_ 1605.7 8_ 


See SS 


252 


“2 


478 tons, or 1,070,720 Ib. 
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rivetted, 70 per cent. ofthe total area may be considered as 


effective, which makes the total area required for the iron | 


110—.70=175 square inches, to give same strength as the 
wooden boat had when new. I have, however, for additional 
strength, increased the area about 20 per cent., and in the 
proposed design have 190 square inches. The decks are alike 


in both cases, but I have introduced in the iron hull on each | 


side under the beams a shelf or stringer 24 in. wide by } in. 
thick, and a similar one upon the central bulkhead. 

For the purpose of obtaining the test longitudinal 
strength, in which river vessels, from their shallowness, ere 
most deficient, the longitudinal system is used, as giving the 
greatest strength with least weight. In the design under 
consideration the floors are 9in. deep, and the le-bar 
frame is fitted close to the skin without sliver pieces, 





ass Paper read before the American Society of Civil En- 
gineers, by Mr. Theodore Allen. 


| ” side ” ne 
| Size of floor timbers forward... 3 in. by 6} in. ; 





floor or bilge keelson, formed at right angles to a tangent | 
of 45 deg., give it great strength to resist any force which | 
may be brought against it. At the ends of the boat running | 
to the bulkhead, additional longitudinal stringers are intro- 

duced. The stem and stern pieces will be of forged iron, | 
2in. by 5in. in section, and should run well back on to the | 
keel plate, which will be thickened to five-eighths of an inch | 
at the bow, and the aa and next strake will be thickened 

e. 


up at the bilge stra 

The accompanying engravings show the general construc- 
tion of the hull, the istribution of the weight of the hull and 
machinery, and the buoyancy line on a draught of 4 ft. It will 
be noti on one side of the “midship section” plan, and 
in dotted lines on the sheer plan, I have introduced a truss 
or hog frame, for the purpose of making the boat more 
igid. This truss is formed Oy entig ee eee aes 
a hollow, bottomless girder at such height that the hurricane 
deck will rest upon it. The struts are additionally secured 





mw=8 1, — 2 ~ 42,745 = 18,200.44. 
A 


_W ane areola 8 1538.2 tons, or 3,436,368 Ib. ; 
ay. 


8 


or ehowing an increase in strength of the trussed hull over 


the untrussed one of more than 3 to 1. 

The vessel chosen for comparison of weight is the side-wheel 
steamboat Potomac, built for the Ohio and Memphis trade at 
Cincinnati, Obio, in 1870. She was of the following general 


dimensions : 
Length on load water line 252 ft. Gin. 
Breadth ” ” ve eve 36 ft. 

» over wheels 66 ft. 
Depth ofhold _... oss 6 ft. 
Thickness of bottom planking, oak 8} in. 


8} in. and 2 in. 
ait, 8 in. by 6 in. 
84 in. by 4 in. 
10) in. to 12 in. 


be » oak oa ies 
Distance between centre of frames 
Has one longitudinal bulkhead on keelson. 


| Deck beams, oak ... 5 in. by 34in.; spaced 28 in. bet. centres. 


2 in. thick. 








a lanks, pine bab rom eee 
Draught of water with steam up and no cargo — bow, 
2 ft. 6in.; stern, 2 ft. Pin.; moan, 2 ft. 7} in. 
isp! t in pounds at 2 ft. 7} in. draught ... 1,100,000 Ib. 
Distance from bow to centre of wheels ... eve 182 ft. 
ya ée boilers ... 105 ft. 
Number of boilers ... ove we oe ees Five 
Size of boilers ae ose 374 in. diameter, 28 ft. long 
Grate surface sae bie evs eee 47 equare feet 
Number of steam cylinders ove dis ‘wo 
Diameter of eyli aa ove oes oss 24 in. 
Stroke of pistons ... ove we Gia ove 7 ft. 
Diameter of paddle- wheels ove se ove 82 fr. 
Length of les ves ons 12 ft. 
Pressure of steam allowed oe 148 lb. per aq. in. 
A speed against current ... oes oo 10 miles 
Cost of Potomac, new ... ob ue --» 86,000 dols. 
Usual life, or limit of service of similar boats ... 6 to 8 yours 


In the accompanying plans the lines, body plan, sheer 
plan, pent lhe poy to both theiron and wooden bulls ; 
the same in fact everything above the beam shelf, 
or upper edge of bull, will be the same in both cases. The 
dimensions of the plates and angle bars of which the hull is 
constructed are given in the midship section ; the weight of 
the wooden hull is from actual data. The dimensions of the 
vessel remaining the same, the weight of iron in the iron hull 
will be as follows : Ibs 





Plate iron and butt straps wu 229,000 
Angleiron ... eos os ote «. 56,200 
Rivet heads and points fe 6,672 
Forgiogs ... ase ob Soda oun 1,636 

Total weight ofironin hull ... 293,508 
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The weights of the two. boate (the machinery and wu 
works remaining the dams) will'thon be vee 


For the Iron For the Wooded 
Rall. Hull. * 


tons tons 

Tron hull Ho ong 147 at on 270 
Deck ... pe ie 112 ie pee 112 
Machinery and wheels ay 60s ie. 93 
Water in boilers... 20 ace one 20 
Joiner work ... ose 40 po ese 40 
Fuel, fittings, &e. _.. a a psd 25 
437 660 

in. 

Mean draught wooden boat as above owe 82 
‘a iron boat as above ... te 26 


It must be remembered that the draught of such river 
vessels should be measured by inches. 

Let us assume in round numbers that the iron hull weizhs 
120 tone less than the wooden hull, and wil! cost 10 cents 
8 pound, or say 30.000 dols., and we will put the cost of the 
wooden hull at 15,000 dols (which is said to be much under 


its cost). Now, assuming the cost of the wooden vessel com- 
plete, at #5,000 dols., the cost of the Potomac in 1870, and 
adding 15,000 dols. for the additional cost of the iron bull, 


and we have the cost of the iron vessel as 100,000 dols. 

The durability of wooden boats on the river, when not 
destroyed by tire or accident, is variously given as averaging 
from 6 to 9 years. There is no data upon which to predicate 
the durability of iron bulls (constantly in fresh water) when 
well constructed; probably 50 years would not be too great 
a limit. We will assume, however, that the wooden boat 
lasts 10 years, and is then sold for 15,000 dols., and that the 
iron hull lasts 20 years, and is then sold for 5000 dols. more (on 
account of the iron in its hull), or 20,000 dole. There must 
then be allowed an annual depreciation, for the wooden 
vessel, of (85.000 dole. — 15,000 dols.) — 10 = 7000 dols.; 
and for the iron hull, of (100,000 dols.— 20,000 dols. )—20— 
4000 dols. 

The cost of repairs will be taken as the same in both 
vessels, and it will be assumed that the vessels are run on 
equal draughts, say on a mean joad draught of Sft. The 
total displacement, in tons of 2000 Ib., at that draught, is 
1095 tons. 

The amount of freight carried on this draught is: 

tons 
1095 —437 — 658 
1095 — 660=-535 


Iron boat ose on ee 
Wooden boat ... eee 


Greater amount of cargo carried 

by iron boat on 5 ft. draught 123 
or about 23 per cent. more freight on mean load draught 
than the wooden boat, which it must be remembered costs 
no additional fuel, machinery, or expense to carry. For 
comparison, we will essume the gross profits, during a single 
season, are 25 per cent. on the first cost of the wooden 
during the time of its life; and as the iron boat, without 
additional expense, carries 23 per cent. more, we will add 





23 per cent. of the profit of wooden boat to the iron boat's 
earnings; we haye then: 
Wooden Boat. Iron Boat. 
dols. dola. 

First const ove 85,000 _... 100,000 

Gross profit 21,250 ow. 26,187 

Annual depreci- 

ation ... on FRO... a 4,000 
Net profit ... 14,250 22,137 


This shows for the iron boat a net profit 50 per cent. greater 
than the net profit of the wooden boat. It is believed that 
with the same model and equal draughts, less fuel will be 
consumed in driving the iron boat, as experiments have 
shown the friction of the water to be less against iron than 
against wood. 

Some doubt may be ex asto the durability of the 
iron hull, and it may be t ht I have overrated its period 
of usefulness. It has, however, been often remarked that 
where iron structures are in constant use, and subject to 
continual strain, that no percepti 
oxidation; that machinery, the rails of railways, and bridges 
where much used, do not rust to any extent, although ex- 

to the weather ; end the.came fact hes born nottecd ip 
tron hulls in fresh water. As mentioned before, iron canal 
boats have been broken up after forty years’ service ip 
England ; the bulls even then having C2 so sound as to 
cause comment (Grantham’'s “ Shipbuilding”). Iron vessels, 
im this country, ially on our lakes and rivers, have been 
too recently introduced to permit us to form more than an 
estimate of their durability. One or two vessels may be 
cited as examples. The United States side-wheel steamer 
Michigan, on Lake Erie, was launched in 1845, and has 
been ever since in constant service ; much of the service has 
been extremely hazardous, as she bas been employed early 
in the season to open navigation; and late in the seasos, 
when new ice was forming, to assist vessels in reaching a 
harbour. I was informed, in 1870, by a Government officer, 
that up to that time nota dollar been expended for 
ay i to her hull. The propeller Merchant, built at Buff 
y J.C. and E. T. Evans, was lannebed in 1862, and was 
one of the first propellers expressly intended for lake 
service. Her original cost was 80,000 dols, and she was 
sold last fall, after ten years’ service, for 82,500 dols.; the 
hull, upon careful examination, was found to be perfectly 
sound. The the past winter, added 80 Re to her 
length, and is now im service. Other cases might be 
mentioned, but it is believed that the time is past for pre- 
*‘udice on this point iron vessels. 
It bas, I think, demonstrated that the iron bull, 


when properly eine as compared with an equall 

good example of wooden hull, possesses the tellewine even 
tages: the ability, on account of less weight of hull, to carry 
20 pet cent. more freight upon the same load draught; e 


durability of at least twice that of the wooden hull; and an 
increase of more than es in the commercial profit, 
owing to the causes stated. 

I cannot more fitly close this paper than with an extract 
from Fairbairn’s work on “Canal Steam Navigation,” pub- 
lished in London in 1831, or more than forty years ago. “I 
shall conclude by observing, that the field for improvement 
in canal and river steam navigation appears to me most ex- 
tensive ; and if pursued with attention to lightness 
and strength of iron employed in the construction of boats, 
and the proper ae the material, so as to obtain 
from a given quantity the greatest possible strength, no one 
can limit the amount of improvement which may thus be 
obtained in a few years.” 

Colonel Merrill: I am somewhat familiar with the de- 
velopment of iron shipbuilding in the West, and I find the 
principa] obstacle to its general introduction is the difficulty 
of persuading Western steamboat men that an iron boat 
will last sufficiently long to pay for the additional expense. 
The case is not parallel to that on the great lakes, because, 
as you are aware, a lake boat is not expected to touch bottom 
like a river boat ; the latter is often stuck on sand bars, and 
carries heavy spars to push off with. 

To the best of my knowledge, there are but two iron 
steambosts on Western rivers, and both of these were built 
in Cincinnati. One, the Alexander Swift, was built at a re- 
ported cost of 65,000 dols., while, if constructed of wood, she 
would not have cost over 40,000 dols. The firm that built 
her, intended to use her for towing their barges loaded with 
iron ore and coal, and of course they threw their profits into 
the cost of the boat. The other iron boat, the John T. Moore, 
was built by the same firm, and sold to private parties, who 
took her up Red River. I have been informed that during 
the whole time she has been running (three or four years) | 
not a cent has been expended for repairs to her bull, while 
wooden boats in the same trade are constantly on the docks. 
The Red River is one of the worst for snags in the whole 
Mississippi Valley, as the existence of the Rait would testify. 
It will thus be seen that iron boat building in the West is 
yet in its infancy. Some monitors were built during the war, 
and a few harbour tugs are now built from time to time, but 
these are not of the ordinary type of Western steamboats, 
and are not taken into consideration. 

A boat was built at Pittsburg in 1838, the iron for which, 
if I am not mistaken, came from England. Probably our 
manufacturing facilities at that time were not great enough 
to furnish the plates. When this boat, the Valley Forge, 
was launched there was great enthusiasm, and « new era in 
Western boat building was predicted. But the experiment 


was not repeated, and the Valley Forge went South, and 
wound u r career in Alabama. 
After the war the Government built a number of wooden hull 


snag boate for cleaning out the snags in Western rivers. These 
boats may be considered as having two ordinary hulls, con- 
nected with each other by a shorter scow placed between them 
(from midships to the stern), and by a heavy beam at the 
bows, just dove the water surface—the space between the 
beam and the scow being left open to facilitate the disposal 
of pieces of snags. The beam is called the butting beam, 
and its use is to loosen the snag in its bed, the boat being 
run egainst it at full speed. After being loosened, the snag 
is drawn up on the butting beam, and there cut up by steam 
saws. To give you some idea of the tremendous lifting 
ores required on these boats, I will state that the main 

sisting chain is composed of links made out of iron 2 in. in 
diameter, and yet often has been broken in lifting snags. 
The chain goes directly from the snag to the hoisting drum. 
According to Trautwine, its breaking strain should be 84 
tons. These boats were originally built with a draught of 
4ft., but they now draw i a on this account do not 
answer their purpose satisfactorily. They work to greatest 
advantage in low water, as at that time most of the trouble- 
some snags are visible above water. The boats have also become 
badly strained by the heavy work performed since they were 
built. 

It has not been stated whether there is any destructive 
oxidation, but, to the best of my knowledge, there is none 
in fresh water; the greatest wear would come from ground- 
ing. 


Inp1ayx Coat.—The quality of the coal raised at Kurhur- 
ballee at the end of a branch line leading from the chord line 
of the East Indian Railway, may be taken to be about 25 per 
cent. better than that of coal found in the pits to which the 
company formerly went for its supplies in the neighbourhood 
of Raneegunge. It is satisfactory to be informed by gentle- 
men connected with the coal trade in India, that the Kur- 
burballee coal has been taken in some quantities from Calcutta 
for the use of the Madras Railway. It has gone to Singapore 
for gas manufacturing purposes. ‘The coal has also Soin 
taken from Calcutta to Bombay for the purpose of being 
used as fuel by the numerous cotton spinning companies es- 
tablished in that part of India. 





Stream Cayat Navieatiox.—A New York State prize of 
was divided in an award which has just been made, 35,000 
dols. being given to William Baxter on condition that he 
shall put six boats of the same kind as that known as the 
similarly conditioned as to three boats like the Newman. 


ado 100,000 dols. was offered, but the Baxter and the 
ew 


York believed that their invetitors had fairly 
the prize money offered. The Baxter makes 
between Buffalo and New York ina little more than a fort- 


7 tons for the 900 miles. Its carrying capacity is not, how- 


man were such great improvements on the old style of | for reading and discussion of pa . 
boat that the Commissioners and the cana of New | Steel Works, Ship Yards, and Engine Works. 

won portions of | evening the members will be entertained at dinner by the 
the round trip | Barrow Hematite Steel Ne meee Tharsday, September 3rd. 


nigbt, and consumes only 15 Ib. of eal to the mile, or about } the afternoon various parties will be eg 
E mines and works in the neighbourhood Barrow. 


INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE programme for the Cardiff 
of Mechanical Engineers, to be held on 4th of August, 
ae following days, has just been issued, and is as 
ollows: 

The meetings for the reading and discussion of will 
—— the assembly room, Town Halli, - 
and Wednesday morni August 4th and Sth; the chair wil! 
will be taken by the , Mr. Frederick J. Bramweli, 
P.RS., at balf-past ten o'clock on Tuesday, and at ten 
—— on Wednesday. The papers to be read are as 
ollows : 

Address by the President. 

On the Bute Docks and the Mechanical Arrangements for 
Shipping Coal ; by Mr. John McConnochie, of Cardiff. 

On the Application of Water Pressure to Driving Ma- 
chinery and Working Shop Tools; by Mr. Ralph H. Twed- 
dell, of London. 

On the Pamping Machinery for emptying the Dry Docks 
at Chatham Dockyard and at Kio Janeiro; by Mr. George 
B. Rennie, of London. 

On Compressed Air Machinery for Underground Haulage ; 


of the Institution 


by Mr. William Daniel, of Leeds 

On Direct-Acting Pumping Engines and Pumps for High 
Lifts in Mines; by Mr. Roary Davey, of Leeds. 

On the Helical Pump; by Mr. John Imray, of London, 
communicated through the President. 

Arrangements have also been made for the following ex- 
cursions : 


Tuesday Afternoon, 4th August, by Special Train. 
Cardiff to Bute Docks and New Works. 
Penarth Docks (3 miles). 
Dinner, by invitation ot the President of the South Wales 
Institute of Engineers, Mr. Thomas Forster Brown, at the 
Drill Hall, Cardiff. (Morning dress.) 


Wednesday Afternoon, 6th August, by Special Train. 
Cardiff to Rhondda Valley Collieries (24 miles). 
Refreshments by invitation of the colliery owners. 
Aberdare Valley Collieries (22 miles). 

Luncheon at Aberaman by invitation of Sir George Elliot, 
Bart., M.P 
Return to Cardiff (24 miles). 


Thursday, 6th August, by Special Train. 

Cardiff to Mr. Crawshay's Iron Works at Cyfarthfa (25 
miles), visiting on the way Nixon's Colliery new sinking, 
Merthyr sewage farm, pumping and winding machinery 
at Mr. Crawshay’s pits. 

Dowlais Iron Works (5 miles), by Vaynor Valley. 

Luncheon at Dowlais by invitation of Mr. George T. Clark. 

Return to Cardiff (28 miles), by Bargoed and Rhymney 
Valleys, visiting the ruins of Caerphilly Castle on the way. 


Friday, 7th August, by Special Train. 
Cardiff to Landore Steel Works (43 miles). 
Luncheon at Landore by invitation of Mr. C. William 
Siemens, Past President. 
Landore Tinplate Works. 
Swansea Copper Works. 
Lisnsamlet Spelter Works (3 miles). 
Mwyndy Iron Ore Mine (31 miles). 
Refreshments at Mwyndy, by invitation of the Mwyndy 
Iron Ore Company. 
Return to Cardiff (11 miles). 

Saturday, 8th Auoust, by Special Train. 

Cardiff to near Quaker's Yard (16 miles). 
Messrs. Harris's New Pits, in course of sinking. 
Refreshments by invitation of Messrs. Harris. 
Crumlin Viaduct (8 miles). 








Navat.—Four weeks ago we reported an explosion of gas 
in one of the bunkers of H.M.S. Doentetioes That explo- 
sion has caused the issue of instructions that a proper means 
of ventilation is to be fitted to the bunkers of all ships. 

AssocraTion or Municipat ayp Sanitary ExGiseens. 
—The next meeting of the Lancashire and Cheshire branch 
of this Association will be held at the Municipal Offices, 
Barrow-in- Furness, on Friday, August 7, at 1.30 p.m. Im- 
mediately after the ordinary business, Mr. Jacob will read a 
short history of the Rise and Progress of Barrow-in-Furness. 
The Barrow Docks, the shipbuilding yards, the Hematite 
Steel Works, and other objects of interest, will then be visited. 
Loyponx Association oF Foremen EnGiIserns asp 
Draveutsmey.—On Saturday last about eighty of the 
members of this institution paid a visit of inspection to the 
extensive engineering establishment of Messrs. John Stewart 
and Son, knowa as the “Blackwall Iron Works.” Mr. 
Joseph Stewart conducted the party through the various 
departments of the factory, and in a lucid manner explained 
the peculiarities of the continuous expansion engine which 
is one of the specialities of the firm. The whole of the ma- 


50,000 dols. for the best invention in steam cana] navigation | chinery in the large workshops of Messrs. Stewart is in fact 


driven by a horizontal engine of this description. 


Tus Iron asp Sreet Inerrrvre.—The proceedings in 


Baxter on the Erie Canal, and 15,900 dols. to D. P. Dobbins | connexion with the provincial meeting for 1874, will com- 


mence at Barrow-in-Furness, on Tuesday, September Ist. 


Neither invention fulfilled the conditions under which the | The outline programme is as follows: Tuesday, September Ist. 


Wednesday, September 2nd. Meeting 
pers. Inspection of Barrow 
In the 


ing of council. 


Meeting in morning for 
visiting 


i eo plap ieee: bp ag In 
‘or 
ww. Friday, 








by to examine competing boats. 


ever, as as was required by the specifications prepared | September 4th. An excursion will be made to more distant 
ay aa works. 
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LITERATURE, 


Workshop Receipts for the Use of Manufacturers, Me- 
chanics, and Scientific Amateurs. By Exseet Sroy. 1873. 
Messrs. E. and F. N. Spon, London and New York. 

Tris volume, which has been published for several 

months, has merited an earlier notice at our hands, 

as a really remarkable compilation of receipts of 
almost every kind that may prove of service to those 
to whom its title-page is addressed. But small at- 
tempts even at broad classification have been at- 
tempted, so that we find the contents of the book 
somewhat as follows: receipts for mechanical 
draughtsmen, followed by others referring to metals, 
cements, dyeing, glass, porcelain, and pottery, 
varnishes, pigments, painting, masonry, plastering, 
engraving, firework making, electro-metallurgy, 
photography, soap and candle making, veneering, 
marble working, &c. Still by the help of the really 
very fair index the book possesses, any particular 
receipt can be selected from the heterogeneous mass, 
and we must say in all justice to the author, that 
when found, the receipts are almost invariably useful, 
and bear evidence of having been carefully prepared, 
and submitted to practical criticism before publica- 
tion. We should imagine, indeed, that the writer 
must have consulted a great number of authorities, 
apart from book research, for a large number of 
the receipts are new, that is to say, they have not 


been published before, and old ones have been 
odified, and their usefulness increased. 
l'o add to the value and clearness of the letter- 
press, a considerable number of small engravings 


are scattered among the text, and save much space 
in explanation. We trust that this book has already 
met with what it deserves—a full merit of success 
amongst those for whose benefit it was prepared, 





Building Constructions ; showing the Empl yment of Brick, 
and Slate in the Practical Construction of Build- 
By R. Scorr Bury. 1873. Two vols. William 

Collins, Sons, and Co, London and Glasgow. 

Tus is one of the numerous family of text-books 
which so many publishers have of late years issued 
broadeast, and it the common cha- 
racteristic of this class of work in being elementary 
and profusely illustrated with coarsely executed 
Indeed, besides the cuts in the first volume, 
which number 180, in 132 small pages, the second 
volume is made up of twenty plates, nearly the 
whole illustrating different modes of setting bricks, 
and to enhance their value the author says, “ It is 
right to state that they have been, with few excep- 
, projected expressly for this work from examples 
of small scale bricks laid down specially for our pur- 
pose.” ‘The italics are not our own. 

We think that Mr. Burn might have spared his 
readers the first chapter on drawing, which is abso- 
lutely of no service, being too brief to serve those 
juite ignorant of the art, and too elementary for 
any ordinary lad to profit by after he has been a 
week in a drawing office. Plate I. of the atlas, also, 
juite useless, consisting as it does of a number of 
badly divided scales, the intended purpose of which 
we do not understand, 

Apart from these faults, we believe that Mr. 
1 has written a little handbook that will be 
useful for reference not only to the student, but to 


S ton 


ings 
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sketches 


tions 
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builders, draughtsmen, and intelligent bricklayers. 

Ha ) for Australia and New Zealand. 8. W. Silver 
and Co., 66 and 67, Cornhill. 1874. 

At a time when the current of emigration is setting 

more strongly than usual towards our colonies at 

the antipodes, and such increasing facilities are 


offered to those who have enterprise to seek their 
fortunes in a new land, this handbook will possess 
4 special interest, and will be found of no ordinary 
value, to all classes of emigrants, pastoral or agri- 
cultural, to those who set out to follow a handicraft, 
and to those whose hope rests on a profession. The 
five great divisions of Australia, New South Wales, 
Victoria, South Australia, Queensland, and Western 
Australia, besides Tasmania, are each considered 
eparately, prefaced by a brief historical sketch, 
followed by statistics of climate, geology, 
government, population, education, and religion, 
aud full information, brought up to date, of the 
agricultural, pastoral, and mining interests, the 
condition of trades and manufactures, prospects for 
the future, specialities of existing laws, current 
ny es, and valuable hints to intending emigrants. 
t is only necessary to add that each of these points 
is carefully considered, in as short a space as 
possible, and without any attempt at elegance of 


s 


and Ww 





style. ‘Taken altogether we believe that this little 


volume may rank at the head of its class. We 
should not omit to add that it contains a well-exe- 
cuted chart of the world showing the ny ys of 
the seasons, and the average rainfall in the tropical 
and temperate belts to the north and south of the 
equator. 





A Treatise on the Metallurgy of Iron ; containing Outlines of 
the History of Iron Manufacture, Methods of Assays, and 
Analyses of Iron Ores, Processes of Manufacture of Iron 
and Steel, &c. By H. Bavenmay, F.G.8., Associate of 
the Royal School of Mines, Associate of the Institution 
of Civil Engineers. Fourth edition, revised and enlerged. 
Lilustrated by numerus wood engravings from drawings 

B. Jordan. London: Lockwood and Co. [Price 


A work which, having made its first appearance in 
1868, has now reached its fourth edition, bears its 
own recommendation, and we may say that the 
success which has been attained by Mr. Bauerman's 
treatise has been well deserved. Of course the 
work lays no claim to be an exhaustive one, but aims 
rather at giving an explanation of.the rationale of 
the various processes of the iron manufacture in a 
general account of the modes of carrying them out 
in practice, ‘The book is ably written, and the facta 
are [presented to the reader in a well-condensed 
form. A new feature in the present edition isa 
description of the rotary puddling furnaces lately 
introduced, such as Danks’, Spencer's, and Siemens’. 
Mr. Crampton’s furnace, and his system of heating | 





furnaces by the combustion of dust fuel, are not} 
noticed, ‘This, however, is an omission which Mr. 
Banerman will no doubt have an opportunity of | 
rectifying in the future edition which is certain to 
be called for. 


TRIAL OF HER MAJESTY’S YACHT 
OSBORNE. 

Tue new royal yacht Osborne was tried at full 
power for six hours on Friday the 17th instant. 
During her trial she steamed from Spithead through 
the Needles passage round and to eastward of the 
Isle of Wight as far as the Owers lightship, and 
back to Portsmouth. ‘The machinery worked well, 
but towards the end of the trial a slight defect (so | 
slight as to be scarcely worth noting here, but that | 
one of the local papers has described it as a break- | 
down), was discovered in the steam pipe fastenings 














at one of the trunnions, and she was taken into 
harbour to have it made good. 
Subjoined are the details of her trials printed to- 
gether for convenience : 
Measured Mile. Deep Sea. 
“ : & 
Rag ‘ : : 
2 Aw 2 
2 c 3 
a _— ae 
Date ... eee , April 7, 1874. July 17, 1674 
Draught of water for-| 
ward aa ni 13 ft. 1} in. 13 ft. 8 in. 
Draught of water aft 16 ft. 1p in, 15 ft. 8in. 
Force of wind ool 2to3 3 
State of sea “| ove Smocth { pen 
Immersion of upper) | 
— of lower float 2 ft. 44 in. 2 ft. 103 in. 
Kind of coal used .., Nixon's navigation. 
Mean steam pressure | 28.58 30.25 2 
Mean indicated pres-| _ | 
sure we eee} 2746 17.6 | 24.3 
Mean revolutions per) 
minute : oe | 28.6 23.4 | 24.98 
Mean speed ... e+| 16,639 14.059 { —- 
Mean indicated horse | 
power . | 8874 1767 } 2611 
Mean consumption of| | 
coal hourly | 10,827 Ib. 
Mean consumption | 
per indicated horse 
power ee , eee 3.95 
Mean consumption per 
foot of grate | 24.4 
The power and speed are both considerably less 
than at the measured mile. ‘The increased immer- 
sion accounts for a great part of the falling off ; the 
remainder must be attributed to the fact that the 
trial itself was of longer duration, and embraced 
some of the disadvantages of sea service. ‘The 
results here obtained may, however, be relied upon 
as that likely to be, or very nearly to be, reached in 
ordinary service. 
The coal stowage of the Osborne is 220 tons; it 
was only 150 tons originally, but such a small supply 


was quite inadequate for the duty on which she was 
likely to be engaged. From the results above 
noted, and from what we know of the ratio of 
decrease of consumption at lower ——_ and 
after making allowance for extra expenditure, such 
as raising steam, cleaning fires, &c., we compile the 





following : 
Approximate Distances H M. Vacht Osborne can Steam 
on Full Supply of Coal. 
Sania = 
8 in | Number of Days Distance Vessel can 
nots. | Vessel can Steam. Steam in Knots. 
15 2 720 
14 23 wS3 
11 5} 1466 
. 94 1780 
6 14 2000 





The Osborne was designed by Mr. Reed, built at 
Pembroke dockyard, and launched in December, 
1870. She was not well built, and had to be taken 
in hand and strengthened by the Portamouth dock- 
yard officers. Additional planking, 6 in, to 12 in, 
thick, was placed over the old, and besides being 
thereby strengthened, her lines are considerably 
improved. 

ler intended draught was 13 ft. forward and 
14 ft. 6in. aft; but she will when complete be 
somewhat deeper than on her late trial. The en- 


| gines of the Osborne are of the oscillating type 


by Messrs. Maudslay, Sons, and Field, who have 


_ spared no trouble or expense to render them worthy 


of their duty anda credit to the firm. Link motions 
are fitted, and steam starting gear assists the engi- 
neer in handling the engines. The condenser lies 
between the cylinders, and the air pumps lying 
diagonally on the condensers are worked direct from 
a crank in the intermediate shaft. There are two 
stokeholds, and steam and water gauges, feed- 


| cocks, blow-off cocks, and salinometer tubes are 


placed within reach of the engineer on the engine 
room platform. The usual smoke preventing appa- 
ratus is not provided, because the Osborne, like all 
yachts, burns only the best Welsh coal. The heat 
from the funnels as they were originally fitted was 
unbearable. They have since been doubled by fitting 
an outer casing, yet their heat was great enough on 


the trial to discolour and blister the paint. We 
append some dimensions of ship and engines : 
ft. in. 
Length between perpendiculars... eee 250 0 
” extreme ... ose eee ~ 278 0 
Breadth moulded ... ay 34 1 
pa extreme ... ose o Ce | 
» . over paddle boxes ; oes 62 6 
Length of engine and boiler rooms... 68 0 
Diameter of cylinders _... a. we 6 8 
Stroke on seo et ose ; 7 0 
Diameter of air pumps 4 6 
Stroke ,, = wale one 3 8 
Diameter of neck of engine shaft ooo ie 
Paddle wheels feathering. 
Centre of shaft to bottom edge of vertical 
float ove sin ove io oe 13 9 
Number of floats in each wheel ... 12 
Length of floats (breadth of wheel) ... ll 6 
Breadth of floats (Quebec birch 3} in. 
thick) ... wd ove seo “s 8 7 
Number of boilers ove 4 
" tubes ... 1800 
Length of tubes ... pis , ove 6 4 
Diameter of tubes, outside es eho 0 8 
Surface of tubes... wee 8950 eq. ft. 
Number of furnaces oes oss 20 
Length of firegrate ove “see 6 8 
Breadth of firegrate oes od 3 2 
Area of firegrate ... 422 sq. ft. 
Two funnels. 
Diameter of funnels ooo eae 6 0 
Height above firegrate e 4 0 
Superheaters at chimney root. 
Number of tubes (flattened 120 
Length of tubes .. pe snp “ 7 2 
Diameter of tubes outside eve 3 


ove 0 

The steam passes through the superheater tubes. 

The Osborne is commanded by Commander 

Francis Durrant, and will pr on her first 

cruise in a few days, conveying the Prince of Wales 
to Plymouth to open the new Guildhall there. 





Amenicay Boren Insrection.—A United States Boiler 
Commission, appointed to experiment with and test the 
strength of heliees, hes continued its experiments this month 
at New York and Pittsburg. The chief se has been to 
net shenes Gomeen, eae ae Ae Sas © ge by which 
all other es manufact: must be It is con- 
sidered that there are now no two gauges of exactly the 
same standard, and that as a general thing a gauge may in- 
dicate : ped about 30 Ib. of — when, in realit Paya is 
40 lb. of pressure in the boiler. The experiments of com- 
mission will, it is hoped and expected, result in a fixed 
standard gauge to which all others will have to correspond. 











8> ENGINEERING. 


eS“ — = = — = — - —_— ee 


ULY 31, 1874. 
eat a chien, 2 H 





THE CRAMPTON PUDDLING FURNACE; GENERAL ARRANGEMENT OF PLANT. 
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THE CRAMPTON PUDDLING FURNACE. 


Dvurina the = few years we have, on various 
oceasions, laid before our readers particulars of the 
progress which has been made by Mr. T. R. Cramp- 
ton in the use of powdered fuel for heating purposes, 
and but a few weeks ago we referred especially to 
the success which has attended the application of 
his system to the process of puddling. As we then 


| ironmasters is an indication of the importance which 
is attached to a successful solution of the problem. 
Whatever may have been the financial results at- 
| tendant upon the.application of the Danks pro- 
cess in this country—and regarding these results con- 
| tradictory evidence appears to be forthcoming from 
| different sources—it is certain that Mr. Danks, Mr. 
Spencer, and others who have succeeded Walker 
and Warren, and Tooth, the original workers at the 























quantities. Considering 
ry cra in our iron 
ealing with larger masses in e stage, this fact 
alone appears to indicate that ocheninel puddling 
in some form must soon necessity 
Mr. Crampton's rotary furnace, 
special subject of our present notice, is 
several important features i 
clearly from its predecessors, and to 









































THE 


remarked, there is ev: ry reason to believe that 
mocantenl puddling in some form or the other is 
‘ estined in the future to supe rsede toa large extent, 


if not entirely, the manual process as at present 
carried out ; and the attention which the whole sub- 
ject is now receiving at the hands of our leading 





i 
20 Reveoluteona per manste 
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{ JL i 
| 








| problem of rotary puddling, have proved that the 
rotary furnace is capable of turning out a superior 
product, and that, in fact, it is possible in such a 
furnace to deal with large masses, and still to per- 






CRAMPTON PUDDLING FURNACE; ARRANGEMENTS FOR DISTRIBUTING THE 
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| which we publish with the present number, t 








POWDERED FUEL. 


we shall now direct attention. In the first place it 


will be seen on reference to the two-page engraving 
t the 


furnace consists of but a single chamber lined with 


form the puddling better than it can be performed | oxide of iron, this chamber containing the iron to 
by hand, even when dealing with much smaller | be treated, and forming a gas-producing chamber, 
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a combustion chamber, and a working chamber, 
the combustion of the fuel being commenced and 
ended in it. In his earlier revolving puddling fur- 
nace Mr, Crampton employed two chambers sepa- 
rated by a neck or kiad of annular bridge, the one 
of these chambers containing the metal, and the 
other forming a kind of preliminary combustion 


chamber. Experience with this arrangement showed, | 
howev - that two chambers were unnec Ssary, and | 


have said 





in fis iAtest piangs Mr Cr mpton, as we 


employed.one chamber only, and by so doing has 
not only effected a most material saving of fuel 
but us reduced the size and cost of the whol 
‘ atus, wi the use of brick lining is entirely 
‘ 1 with 
\s now constructed Mr. Crampton’s puddling 
furnace msiste of a wrought-iron casing 6 ft. 5 1 
i iia ter outside, and about 6 ft. 9 in. long, th 
by ma le dout le, 80 that a water space is 
for | both at the sides and ends, as shown in Fig. 4 
rtwo-] ngravin lo the centre of one end 
‘ we may te tor ( venience the back of th 
furna is attached a two-way cock, which com 
‘ ’ 


ates with two wrought-iron pipes contained 
wn in Fig. 4. Through 
ning water is conducted 
( ect to the front of tt furnace, while through the 


‘ er t heated water escapes at a temperature f 
‘ In Fig. 4 t coul f current 
of water 4 y he arrow and it witli ft 
t ! " exit pipe ext ls radially to t 
y and that the heated water isr ved int 
t : ge to t | ry of t 
f ‘ Lhis arrangement is adopted nsure 
t wt i cleared of air, the oy re n tl 
vit pe wy int t higt nt I ) or 
luring « } \ tion of tl I uw wnd any alr 
“ i may have coir ed |} then urged 
ther y t ] ally ly heated ater oT re 
! it tw way « kK ] it t 
’ l4-in. | . shown in Figs. 3 and 
rt { nace, W emi it 4 t 
y I I r ery tothe va | 
iwhich we sil speak pre tly Lhia fi ; ‘ 
furnished with a water casing, and thr 
wa rir th furnace ¢ ulates bef De 1 
finally run to waste 
I va ‘ one of the chief feat t 


Mr. Crampton’s furnace, and a most important] naces, and a g 
feature itis Phe amount of protection from injury an—receives any water that may be spilt about 
) this water casing affords isin fact far greater| the furnaces. Loose perforated plates cover this 
than w 1 have been generally deemed poss drain, which is shown to a larger scale by Figs. ] 
vi it not been demonstrated by practical ex nd 4 of our two-page engraving The floor- 
’ ‘ So great is it that Mr. Crampton’s first | plates inside the octagon formed by the drain are also 
{ I i worked with as much as from lf uid with a downward slope towards tle latter, as 
to 18 square feet of the plate surface at the ends | ywn by the section Fig 1, page 80. 
t t ! vered by lining, and this witl t| Outside the ring of furnaces the floori g plates 
y ¢ yy A g | ‘ oT t et ire continued as shown in the plan h pag SU, BO 
{ water « ng I over a ibyjas to form aitogether an octagon measuring 55 It 
what tak pla at the neck of t furna where | over its les 1 on this surface are fixed eight 
t it I ted gases 18 1 wily St i cranes, tl el ng so situat 1 that 4 ves tw 
It s ft i i pra e ft 3 ever | lurnace Ir the event of any cra gy down 
i to at itot i t 8 por nh, a8} thereiore, t furnace to wh it pr i g 
neck { g kept « y water chills|can be temporarily served by the cra | nging 
t ler Vv ‘ comes t ntact with 1 to tl ext turna 
and way a protective ating of suff { \ £ her th group of eight fur v t r 
1 i always maintained In fact, & piece | cra ccuy rea 100 ft g 
{f the nech roken off t on cove l by a roof with three spans v ral 
t of " t will be « pletely 1 wed | o1 f 42 ft. and two side spans j eacl At 
l t heat finished one corner of the area ist t i 8} for 
\s w | n on refere to Fig. 4, t furna 7 of cupolas; a second I s th 
ack end completely i byt water |r \ s f the powdered f t ty 
e at t fro ‘ t eit t thers accon late tu i wie 
neck of w h we | peak arrangement has been carefully aud fully worked 
| | y is fitted " out, and its mechanical details are excellent 
wly tally 1 We have already referred incidentally to the posi- 
fa yy g tion of the reservoirs for the pow f ul we 
. als y expla this - explain how t tt I ed to 
t ‘ y ria 4 i tr wratiy ‘ i y 
' when 1 it « hid 2. SO, the | ira 3 
h f “ ney. as tl ling s wh t l rivt 
‘ big h vo-page ¢ AV 4 I r.é {the ground f v t 
] } ‘ ‘ iron reservoir containing a cou] of revolving 
t f as , elf, | vertical shafts carrylog stirre! The g i of 
gre t Ketr | id tiy t the coal, we n remark here, can | | formed by 
t r k which tur he . dinary millstones, but Mr. Crampton does not 
, int un, Fig. 4. | t view it will | confine himself to any particular mode of grinding. 
) that the hinge ca y ‘ fa "a From the reservoir just mentioned the coal dust is 
i w | be mack aiid t I ck ist aken by a screw or creeper which delivers it to an 
ed, and th we] 7 - 1a vator W h raises it and delivers it to a second 
iu ayainst tl f surrou y screw extending ol liquely to the centre of group 
ft ft ace | sa t vel f roa In fact, the coal dust nveved by 
id eff At | the employment of ordinary flour-mull apparatas, no 
ge t Ton | in a i by el kind of machinery being required. At the 
s screw and hand wheel, as shown, ‘That | entre of the group the fuel is received by a small | 








of the weight of the flue piece which is not carried 

by the hinge rests upon a light cast-iron wheel, 
| which runs on the base plate carrying the furnace, 
| and the axle of which is carried by a bracket bolted 
| to the bottom of the flue piece, as shown in Figs. ] 
jand 3. It may be noticed, also, a5 a neat little 
detail, that the water discharge pipe from the water 
easing of the flue piece empties itself into an 
annular trough which surrounds tae column to 
| which the flue piece is hinged, The arrangement 


| thus provides for the wast water being received by 
the trough during the whole time the flue pi is 
| ny swung open or close 1, 


Ihe main body of the furnace is hooped at two 


points by steel tyres, these tyres each taking a 





bearing upon a pair of carrying wheels, as shown 
Figs. 1, 2, 3, and 4 of our two-page engraving 
These carrying wheels or rollers turn in bearings 
support l by piummer blocks fixed to the large cast- 
iron base plate which carries t whole furna 
The turning gear of the furnace is very simple, 
and consists merely of a worm wheel fixed to the 
ihind end, this wheel being geared into by a worm 
driven direct by one of Messrs. Brotherhood and 


Hardingham’s handy little three-cylinder eng 
Che whole arrangement is shown clearly by) 








und on our two-page sheet. 
We have now to explain the arrangements for 
lying the powdered fuel to the f wer I 
{ } ig this n detail it v us wel t 
“ l say a few words respecting rf 
irrang t adopted for a series of | y 
f aces by Mr. Cramptor 3 Ul t irrang 
t many of the details depend. On page § 
r 7. ind plan showing t " ig t 
ra tof eight ¢ rampton pudding furna : this 
number being capable of puddling fr i to 
tons of iron per week. As will |! from th 
plan, the eight furnaces are disposed in a circl or 
rather octagon—their mouths | y outwards and 
»} the fuel-distributing apparatus (of which we iall 
give a deta 1 description preseptly) in the centre 
| Fach furna with its engine complet tands ona 
irae r base plate, this be pia bei ha 
my i I e surface of the fg i alter the 
itter has been prepared to receive it These bed- 
| plates, it will be noticed, are laid with a ght slope 
downwards towards the centre of t ring of fur- 


eneral drain—forming an octagon in 





















cylindrical tank, of which a section is subjoined, 
Within this tank is a vertical shaft carrying stirrers, 
this shaft being driven by a bevel wheel at its 
upper end gearing into a bevel pinion at the end 
of the shaft of the feeding screw. Outside the 
tank is another vertical shaft, which is geared to the 
bevel wheel already mentioned in the manner shown 
by the annexed view, and from this vertical shaft is 
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lriven the feeding apparatus which su] 
oa] to the various furnaces. ‘| 
ratus we must next describe, referrir 
purpose to Figs. 1] and 2 on page 81 a1 
past S4. 

At first sight the fuel-feeding apparatus may 
appear rather complicated ; but a little explanation 
will we think show that it is really as simple in its 
construction as it is certain and effective in its 
An examination of Figs. 1 and 2 on page 
81 will in fact show that it is identical in ita arrange- 
ment with the feeding apparatus which Mr. Cramp- 
ton has long used, and which has already been 
illustrated and described in our pages (vide page 350, 
vol. xv.), the novelty being that eight such feeding 
apparatus are in the arrangement now under notice 
connected to a single reservoir of powdered fuel, 
and all driven from one octagonal ‘‘ ring,” as we 
may call it, of shafting, as shown in Fig. 2, page 81. 

Referring to the view just mentioned, and to 
Fig. 1 on the same page, it will be seen that the re- 
servoir of powde red fuel is mounted on the top ol 
another reservoir, 5 ft. in diameter, which forms an 
air vessel, and to whic ] furnished 
by a fan situated near the fuel-grinding apparatus 
see Figs. 1 and 2, page 50.) From this air reser- 

radiate eight blast nozzles—one for 
each furnace—these nozzles being each 4 in. in 
liameter at their outer ends, anc 
air into a pipe 6 in. in diameter 
» bell-mouth, as shown in Fig. 1, ps 
le is furnished with a throttle 
worked by a rod which extends to the furnace to 


which the nozzle belongs. 


plies the 
bis appa- 
y for that 


g 
i Fig. 3 on 


action 











voir there 








In tl bottom of the central reservoir for the 
powdered fuel are eight openings—one correspond- 
ing to ¢ of the biast pipes already mentioned 

ith i theseopenings the fuel fallsiuto theeight 





distributors. ‘The construction of the latter we can 
best explain by reference to the right-hand side of 
Fig. 1, page Si, where one of these distributors is 
shown in section, From this view it will be seen 
that the powdered fuel on leaving its reservoir is first 
, and then 





pass out on to the &1 i i 
in diameter, revolving at a speed of 20 revoluti 
per minute. Above this plain roller is another | 
its diameter, the two rollers being geared together 
so that they revolve at the same surface speed. 
Lhe lower, or larger roller, is mounted on a 8} indle 
running in fixed bearings; bat the axis of the 
smaller roller is carried by a pair of lever arms fixed 
on a short shaft which also carries another arm. from 
the end of which a rod passes off to the fr ace to 
which the feeding apparatus belongs. By means of 
this rod the upper feeding roller can be raised or 
lowered through a slight range, and the quantity of 








ij fuel passing out between the rollers can thus be 
exactly controlled. 


The surfaces of the rollers are 
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SS 
kept clean by scrapers, and the powdered fuel passing 
between them passes down a short spout, and is 


livered opposite the trumpet-mouth of the 6-in. 
air pipe, already mentioned. ‘The induced current 
produced by the discharge of the blast from the 
blast nozzle causes the powdered fuel to be carried 

» the pipe, and it is thus conveyed, mixed with 
furnace where it is consumed. In the 


t air, to tit 
Fig. 2, page 80, the eight radial pipes for 
veying the air and fuel are shown branching off 


their respective furnaces. 

On reaching the furnace to which it belongs each 
is connected to an elbow, which can either 
ed air and fuel into the furnace, or 

n be turned up out of the way (into the po- 

j 
} ] 


» 


{ 
ines in Fig. 3 of our two- 
ge engraving) wher flue piece has to be swung 
k. We have on a former occasion, when speaking 
of burning powdered 
rred to the difficulty at one time experienced 
f the air and fuel which took 
t pipe containing the mixture 
end. When such a bend occurs the 
fuel carries it to the outer side, 
paration was allowed to occur just 
the delivery of the air and fuel into the fur- 
hat one side of the combustion 
hed with an excess of air, 
ss of fuel, The simple 
ne i this objectionable result 
ided by Mr. Crampton is shown by Fig. 4 of 


, 
+} 4 


e 


Crampton’s system 


with an exces 


t page engraving. From this view it will be 
1 that the supply pipe, where it makes its final 
lin front of the furnace, is divided by a number 


of vertical partition plates, it being thus practically 
rted at the bend into a number of parallel 
In each of these pipes 


ion. 


of rectangular sect 


annels the air and coal separate to a greater 

( extent, but on the currents passing through 
cha reuniting, that portion of each 
which rcharged with fuel becomes mingled 

V he part of the next jet which is undercharged, 


It being that the combined jet dis- 
I is practically uniformly 





“a with I out its section, 
J tof mixed i fuel is discharged into the 
furnace through a rectangular nozzle 12 in. wide 
1 high, the opening in the flue piece through 
I enters ng fitted with a number of 
doors arranged one above the other (as 
in Fig. 3 of our two-page engraving), so that 


ean be vurned back 
the 


or the other of these 


et inserted at any desired height. At 


right-hand side of the front of each furnace is placed 
rsing handle by which the engine driving 

furnace is controlled, while above it are a hand- 
rew for adjusting the supply of coal, a 

for opening or closing the throttle valve by 

the ast is regulated, and another handle 
.clutch and which enables the coal- 

ratus to be stopped entirely when 


t. The whole air and fuel supply 
omediate control of the man in 

Il the action can be re- 
n turn on or off an ordi- 


iderable space to the de- 
f the mechanical features of Mr. Cramp- 
rnace, and we have done so because these 
attention. It is, in fact, by 
of details, that the success of asystem 
insured, and we 
that in the 
points of detail have 
e, as a whole, the ar- 
y well thought out, 
Lhe { s lined with oxide of iron or in any 
and owing to the pro- 
ing the lining is found 
f trou ring to the section Fig. 2 
f two-page er iving it will be seen that the 
t ve furt is pentagonal in cross 
sect practice it is usual to repair one side 
of t tagon after each charge, the five sides 
| the whole lining being 
in of five charges. The 
in which the repairs are executed is very 
When acharge is drawn a portion of the 
cinder is left in the furnace, and into this are 


rit careful 


an alone be 
to show 





h rotation, an 
t the course 


siner 


thrown lumps of cold fettling which embed them- 
selves in the cinder and which are raked down level. 
On the top of these lun ps the new metal is im- 


r 
liately charged, the whole operations of drawing 
charge, repairing the lining, and recharging 


being accomplished regularly in eight minutes, while 











it has often been done in six minutes. The fettling 
generally used consists of lumps of ball furnace tap 
cinder, but puddle cinder and other fettling ma- 
terials have also been used successfully. 

We now come to the mode of working the furnace, 
which is characterised by great simplicity. Sup- 
posing the furnace to be cold, the flue piece is re- 
moved and a quantity of wood is placed in the 
chamber and a lightapplied. The flue piece is then 
swung back into its place and air alone is blown 
in until the wood is in a state of energetic combus-. 
tion. The injection of the powdered fuel is then 
commenced and continued for about 40 or 45 
minutes, by which time the furnace is white hot 
and ready for receiving a charge of metal. The 
fuel used in this preliminary heating is about 4cwt., 
and the rapidity with which the furnace can be got 
ready for puddling is one of the most striking 
features connected with the arrangement. Of the 
fuel blown in during this preliminary heating we 
may add, there is none remaining unconsumed, the 
combustion being perfect. 

The furnace being heated, a charge of 8 cwt. to| 
10 ewt. of cold iron is placed in it, and the air and 
fuel again injected for about three-quarters of an 
hour, the time of course varying slightly according 
to the weight of the charge. As soon as the iron 





is melted the furnace is caused to revolve slowly, 
and the puddling process is continued until a ball is 
formed, when it is withdrawn and dealt with in the | 
usual way. ‘The lining is then repaired in the | 
manner we have already explained, the furnace | 
recharged, and the cycle of operations repeated. 

And here we may remark that Mr. Crampton’s 
experiments have shown clearly that in dealing with | 
large puddled balls the squeezer by no means forms 
an efficient substitute for the hammer. Some very 
powerful squeezers have been tried, but none of 
them are capable of freeing the blooms thoroughly 
of the cinder, a result not to be wondered at when | 
the mode of action of a squeezer is considered. We 
have examined sections of blooms turned out by 
powerful squeezers, which show clear'y the defective 
action of the latter. The proper way to treat puddled 
balls is undoubtedly to hammer them, and it is only 
by hammering—and well hammering—that heavy 
puddled blooms can be properly cleared of their im- 
purities. 

The results obtained with Mr. Crampton’s furnace 
at Woolwich have been most satisfactory both as 
regards quality and economy of production. In the 
course of an eight days’ trial conducted in the pre- | 
sence of Mr. Briggs, of the Carlton Iron Works, and 
Kirk, the average Mr. quantity of metal charged 
was 6 cwt. 3 qrs., and the average time occupied per 
charge (including fettling) was ] hour 3] minutes | 
only, ‘The mean increase in the charges when with- | 
drawn was 14.5 per cent., and the quantity of fuel | 
consumed was 1].5 cwt. per ton of iron. ‘This con- 
sumption was, however, greater than that used | 
when dealing with larger charges, the consumption | 





per charge for the 8 cwt. and 10 cwt, charges being | 
practically the same as that for a smaller quantity. 
We may add that nine heats with 9 cwt. charges | 
have been dealt with in a day of 12 hours, while 
if the furnaces were supplied with melted iron in- 
stead of cold metal, twelve or fourteen heats per day 
could no doubt be obtained. 

At the last meeting of the Iron and Steel Insti- 
tute, held in London, Mr. Crampton exhibited some 
admirable samples of iron produced in his furnace 
The high temperature maintained in the Crampton 
furnace and the consequently great fluidity of the 
cinder contained in the bali cause the latter to be 
most effectually operated upon by the hammer, and 
we have seen samples of puddled bar rolled from 
the products of the Crampton furnace which display 
a homogeneity such as is scarcely ever seen except | 
in samples of the purest high-class irons. At the} 
meeting just mentioned Mr. Crampton showed, 
amongst other things, a 3-in. tube formed of a plate 
which has been rolled at Messrs. Fox, Head, and 
Co.’s Works, at Middlesbrough, direct from a} 
puddled bloom made from ordinary Cleveland pig | 
in the Woolwich furnace. ‘This tube had been | 
flanged, and a jin. hole punched in it had been | 
drifted out hot to 2}in. in diameter. It is, how- | 
ever, of little use describing samples; they should | 
be inspected individually, and we recommend all 
interested in mechanical puddling to make them- | 
selves personally acquainted with the results Mr. | 
Crampton has attained. The great feature in the | 
products of the Crampton furnace is their almost 
perfect homogeneity, an indication of the thorough- 
ness of the puddling process, and, as we have said, | 





| dissociation of my mye from the iron, 


of the thorough reed of the impurities when the 
balls come under the hammer. ty 

The remarkably even quality, also, of the iron pro- 
duced in the Crampton ) sare a to be due to 
the intense heat at which the puddling proces is car- 
ried on, and the constancy with which the tempera- 
ture is maintained. As we pointed out more than three 
years ago (vide page 217 of our eleventh volume), 
when treating of various modes of producing high 
temperatures, Mr, Crampton’s system affords special 
facilities for attaining a very high temperature, and 
maintaining it with regularity. The amount of 
fuel burnt per minute is under perfect control, and 
when once adjusted will remain constant for any 
desired period, while from the fine state of sub- 
division in which the coal is injected perfect 
combustion can be obtained with a supply of air 
but very slightly in excess of that required for 
chemieal combination, ‘This latter fact is of especial 
importance in reheating furnaces, as it enables the 
oxidation or *‘ burning” of the iron to be avoided. 
It is owing to the accuracy with which the coal and 
air and fuel supplies can be adjusted to each other 
in the Crampton furnace that has enabled Mr, 
Crampton to attain such extraordinarily high 
temperatures while using cold air as the supporter of 
combustion. An instance of this was given at 
Messrs. Vickers, Sons, and Co.’s works at Sheffield, 


| where wrought-iron scrap contained in steel melt-, 


ing pots was melted with ease in a Crampton 
furnace. The fact that by the Crampton system 
what is now regarded as waste coal, can be made 
to produce a higher calorific effect than the best 
fuel consumed in ordinary furnaces, is also a point 
to which special attention should be directed, 
Experiments made with the Crampton puddling 
furnace at Woolwich also give strong hopes of a 
solution of the long-sought for problem of removing 
phosphorus from Cleveland pig. The matter ia one 
of such vast importance that it would be unwise to 
come to any hasty conclusions respecting it, but the 
results so far obtained are undeniably promising. 
In the case of two charges of Cleveland pig, the one 
containing 1.3 per cent., and the other 0.875 per 
cent. of phosphorus, the resulting puddied blooms 
were sent to two of our chief steel works for 
analysis, and the reports received agreed in stating 
that these blooms contained but traces either of 
phosphorus or sulphur. The researches in this di- 
rection are to be continued, and Mr. Crampton con- 


| siders that there is every reason for believing that the 


results will be confirmed, As we remarked ona 
recent occasion, our knowledge of the influence of 
high temperatures on chemical action is at present 
of a very imperfect kind, but all researches in this 
direction so far carried out tend to prove the 
weakening of chemical affinities at such temperatures, 
and hence it is by no means improbable that the 
exceedingly high temperature at which the puddling 
process can be carried on in the Crampton furnace 
may have a most material effect in assisting the 
This, how- 
ever, is a subject for speculation, into which it would 
be out of place for us to enter here. We may add, 
however, that Mr. Crampton considers that his 
furnaces are applicable for the production of 
wrought iron direct from the ore, his simple mode of 
lining the furnace with oxide of iron being used, 
and some experiments on this direct reduction will, 
we believe, shortly be undertaken. It is certain 
that the Crampton furnace is well fitted for such a 
direct process, and we look forward with much in- 
terest to the results of the experiment. 

In conclusion, we may state that Mr. Crampton’s 
puddling furnaces will soon be on their trial on a 
large scale. At the Carlton Iron Works, near 
Stockton, Mr. Briggs is now altering eight Danks 
furnaces to Mr, Crampton’s plans, while he is also 
putting up four new Crampton furnaces, these 
being arranged so as to form half of a group of 
eight, such as we illustrate on page 80. At the 
Newport Works, Middlesbrough, Messrs. Fox, 
Head, and Co., are also putting down four new 
Crampton furnaces, forming a half group, such as 
we have just mentioned. Under these circum- 
stances it will not be very long before data are 
available respecting the working of the system on 
an extensive scale; but after the thorough trial it 
has ha! at Woolwich, there need, we think, be little 
doubt about the results. 

Ther. are, in fact, few engineers now living who 
are so well qualified to deal with a problem of this 
kind as Mr. Crampton, who has had a vast amount 
of practical experience in almost every branch of the 
profession. Amongst other things we are already 
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FURNACE; FUEL- DISTRIBUTING APPARATUS. 
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indebted to Mr. Crampton for the introduction of DE TAI L S OF TANK LOCO MOTIY te 3 
submarine tel graphy, the first cable across the 
Channel hav ing been both designed and laid by him, CONSTRUCTED BY MESSRS. DUBS AND CO., ENGINEERS, GLASGOW. fe 
c 
and we sineerely trust that —as seems most pro- | ng 
bable—he may add to this indebtedness by the suc- < 
» J > 
cessful accomplishment of mechanical puddling and 3 
utilisation of waste fuel. J 
“4 DENNIS HIGH-PRESSURE VALVE. 7 
, We subjoin an engraving of an ingenious arrangement of “ 
high-pressure valve for steam, water, or gas, which is now | _ 
. . . - 
being made by Messrs. T. H. P. Dennis and Co., of Chelms- | (. 
ford. As will be seen from the section, the valve has two | ¥ 
faces, each fitted with a disc having teeth formed around ~ 
: | 
its edge. The part of the valve casing in which these discs 
} are situated has cast upon it two racks, plated on opposite fr 
sides, these racks being so situated that each is geared into | = 
by one of the disca already mentioned. It thus follows e 
; that, as the discs are raised or lowered in the casing, | iS 
rotary motion is at the same time imparted to them on 
account of their being in gear with the racks. | aw 
On the back of each dise is formed a screw, and these e 
screws enter cerresponding holes in a nut situated bet ween ¢ 
the discs, this nut having in it also a vertical hole tapped to a 
fit the screwed spindle by which the valve is opened or 
closed, this spindle passing out through a stuffing box and & 
: being provided with a hand wheel as usual. 3 
— 
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The action of the valve will be at once understood. Let - 
— 
us suppose the valve to be cloeed and the and wheel to he 
in ches od ile, ‘a ao Ae ction of it well entitled to notice. Messrs. Dennis and Co. ex- Sours Iratras Rattwar.—The ballasting, drainage, &c., 
the screwed spindle, the discs are raised, they ore also | hibited these valves at the show of the Roval Agricultural of this system has received considerable attention during the 
caused to rotate, and this rotation in its turn causes them to | Society lately held at Bedford.. : “ past twelve months with a view to the improvement of the 
be screwed back from the faces, the discs thus being at once , - traffic service. Additional sidings, turntables, &., have also 
freei from contact with their faces as soon as the. begin to ————— SS, been provided. 





be lifted. On the other hand, the discs remain free while 


Tue Bercran Coat Trape.—Prices have generally ruled Tus Sargyta Ferny.—The directors of the Grand Trunk 


r the valve is being osed, until th last downwsa nove- > 
siieth etait Ohl tees ad te ¢ rs per bend cone yee rather firm in the Belgian coal trade. The extraction has Railway of Canada have deemed it advisable, in order to 
Guia echiedt & Gack nk tee.” he ey “ae - fall been a good deal reduced, and this circumstance tends of avoid the serious loss which would occur in the event of the 


course to the maintenance of prices at fully their former disablement of the single ferry boat now at Sarnia, to supple- 
ch render | level. ment it by another of equal capacity. - 





waterway when open, and it possesses merits wh 
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buffer and couplings, euch as is used on all the rolling 
stock for the lodian metre gauze lines 

The following are the particulars of atrial: 
of these engines in India: With steam at 120 Ib. in the 
boiler, and in full rear, the engine was found ¢ just capa 
of starting a train of thirteen loaded wagons standing 
an incline of Lin 100, the wagons weighing 559 tons, a 
the load 55 tons, or a total of 91§ tons without the engine 
When the train was started from a level at the foot of the 
above incline the engine took up a train of 18 loaded 
wagons, the gross lead being 124 tons, exclusive of the 
engine iteclf. On an incline rising 1 in 300 the engine 


te with one 








started a train of 30 loaded wagons weighing 209 tons 
With the train standing on a level, also, a start was readi 
made with 43 loaded wagons weighing 299 tons, and the 
engineer in charge of the experiment remarks that had a 
greater number of wagons been available ! iders that 
the engine woul > taken two or perhaps three more 
Altogether the we have beer ribing are of a 
very useful type Ino doubt do good service on the 
Indian State Railways We should add, i nclusion, that | 





we are indebted to Mr. A. M. Rendel for 1! is 





























working drawings from which our engravings have been 
prepared. 
MR. T. MARR JOHNSON 

Tue announcement in the Times of th t 
t feath of Mr. T. M. Johuson, M_I.C.I 
read with surprise at regret by the la 
gineers to whom Mr. Johasoa w known, a j 
a ‘ a we at ’ baie 

Mr. J son was born in Appleby, i 5 " was 
therefore only forty-eight years old at the tin ft eat 
Ile commenced his professional career i f My 
Dykes, sur ow of Howder Yorkshire, a left that ge 
tleman to become a mé er of the staff of Mr. John I 
as a0 assistant surveyor; and he sule juentls t) 
same position u John Potter t G 
section of the Maachester, Sheffield and L e Rail 
way. Upon the completion of this work { } 
twenty-two vears of age, Mr. Johnson comme 1 business 
on his own account as a surveyor, and for tw irs wa 
engaged on the survey for the Ancholme drainag 
other works. For the second time he then entered t 
wer eof M lehn Fowler and by his } ty a 
tiring assiduity, he quickly qualified bimsel ! ‘ 
the duties of assistant eng tr on the Norfolk stuary 
ht r Nene improvements, and o ther w a rus j 
him by Mr. John Fowler. Between the vears 18 and 
1469. he was, in conjunction with Mr. B. Baker, ex 
ssively occ pied in carrying ut, under Mr. Fowler's 
stru tiana, the works of the Metropol itan Kailway « 
with the exception of a few months passed he United 
States, aud it was during these years that he d ] 
the qualities w ich especially disting sished hi in the pre 
fessional cirele in which he moved 

At the cor sion of 1869 Mr. Juhnson ally qu 
Mr. Fowler, and became a member of t! » of Mess 
(,eorge Smith a Co., builders and contractors, a inex 
terminated with his sudd and \ atl 

Tt tine to detail wt 1 Was a i 

arnctert» Mr. Johneon wring the : years 
he acted as assistant to Mr. John Fowler, w t 
the wider rat more r naib] uti I Y 
‘ i is «4 " r of an emi n | 

an be lit tu is highly nervous t 
and bau th uudation of the malady w at las 
took him with i tprdity 

Mr. J ne was elected an ass iate of t I t 
of Civil Engineers in 1852, and was transferr to the rank 
f member in 1563 

Peipraux's Smoxe®-Conwsemine Arparatus The Ad 
miralty bave desired Mr. Prideaux to fit his apparatus for 
‘ nominee tu preventing simok and reducing thé 
temperature of the engine rox ry ard HM Auda is 
armour plated 4 tonsa, 4021 horse power, now being fitt 
at Chatham Dockyard as the flagship for the China station. 
Tur Wuirworrtsn Scuo.ansuivs The f wing is a 
ist { the candidates sucressiui in the competitun tor the 
Whitworth Seholarships, 1474, with thei Ages spa 
tems, and addresses William Martin, 2°, metal turner 
Wolverton Robert A. Sloan, 15, engmeers apprer 
Birkenhead William Sisson, 21, engineer, Crateshead 
t re ck Stubbs, 19, engweer’s apprentice, Derby ; Thomas 
I vy, 2 draughtsman’s appr Newvastle-or 
Ty lerick H. Livens, 20, engineer's apprentice, Gains 
by 

—— 

Casaptan Rartwars.—Me. J. W. Spicer, who was super- 

intendent of the eastern division of the Grand Trunk Ra way 


of Cameda, bas been appointed general supervisor of the 





whole line. The directors of the Missisquoi and Black Livers 
Railroad have had a meeting to concert arrangements with 
a view to the commencement of the works. No less than 
6a ) square feet of timber are lying at Sault au Lecollet 
and Sea Kose for the building of bridges on the Northern 
Colonisation Railway. An effort is being maie in Nova 
Scotia to complete a line from New Glasgow to Louisburg, a 
distance of 160 miles, withia three years ; work is to be com- 


meneed in the autumn. The gauge of the Midland Kailway 
of Canada—from Port Hope to Orillia and from Port Hops 
to Lakefield—has been changed from 5 ft. 6 in. to 4 ft. 54 in 
The work was completed in twelve hours. Some new | 
motives and rolling stock of a superior description have been 
paced on the Midland of Causda line. 





| have referred to, as seen by Sir F. P. Smith at the time the 


| 
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VERTICAL BOILERS. 
To tus Eprror oF Exaiyeexine. 
Siz,—Enclosed you will find a rough tracing of a boiler I 
demgned, and which was made some three years since. You 
will find it has every detail of Messrs. Robey's boiler illustrated 
in your paper of the 10th inst., and in addition a circulating 
cylinder between the firebox and the shell. The tubes are 
| 4 in. diameter, internal, and j in. thick, flanged and rivetted 




















oN 
| ~~ 
| ES a 
See a oe naeoeed 
| j j } 
| | 
| 
| 
| 
} } 
| 
2 } 4 — —s 
4 j te pe? ' ; 
A a 
5 @ . pa ae 
tT oo ; Ff = ; . | 
jojo allot | 
ia = 
44 4 
j j 
Pf eS 
' fii i. \ i 
4 ; J / & \ i 
j fj j \ 
; Z PA j-— \ X { 
; 2 = { ‘ ep 
. , ] A ._ ye 
% —_— —_ —— “A 
a ‘ 
y 
i 
i es 
_—Zs 
Sea 








, 
’ | \ ; 
2 a . ‘ ~~ 4.# kal. as ie 
to boiler— this was done to prevent the tubes giving trouble 
vy leaking. The boiler was not designed for fast steaming, 


was intended to be thoroughly trustworthy and a fair 
umer, as it had to be in steam night and day, except Sun- 
lay very week it bas done this work for three years and 
ven every satisfaction. 2 
I am, Sir, yours respectfully, 
Jso. J. Geaca. 


THE SCREW p ROPELLER. 
lo Tas Epitor ov ExGinxgaine. 
Permit me space in your paper to insert the follow- 
ing with reference to a petition which has been presented to 


ti Htouse of Commons by Mr. Wimshurst, and which ap- 
pears ian ENGINEERING, headed “Serew Propellers,” and to 
say that I can, upon facts, prove that Mr. Wimshurst did 
not invent and luce the manner of applying screw 
proy rs at the stern of a ship, asim use in the Navy and 


merchant service for the last thirty years, as the summing 





he screw propeller trials will bear me out. lam at a loss 
o understand on what grounds Mr. Wimshurst says that 








he left are now in my possession; but an inspection of my 
father’s drawings and models at the Kensington Museum 


1538 is the only one in universal use. 

I did not see Mr. Wimshurst’s challenge in 1873 for 1000/. 
ot I would have put him right upon the subject. My late 
tather, through the long propeller litigation which took 
place in 1842 and lasted till 1850, received no benefit wh 
ever from his ingenuity and multiplicity of troubles, although 
he gained every suit, nor did he reap any benefit from his sub 
sequent patents for improved propellers, and he alone hus 
been left unrewarded and without distinction for so valuable 
an invention; but all these matters are well known at the 
Admiralty, and as Lord Chelmsford says, in a letter to my- 
self, dated 1870, that the distinguished abilities of the late 
Mr. Lowe upon screw propellers must be well known at the 
Admiralty. 

Trusting that this letter, with a view of the models at 
Kensington, will put at rest for ever as to whom the intro- 
ducing of the sections of the screw on a shaft below the 
water line of a ship is due, 








I remain, 
July 27, 1874. fenereTTa VaNsiTTaRr. 


THE BENGAL F AMINE- GANGES - CANAL, 
To rue Epitor oy Excinernine. 

Stzr,—In your second article on “The Bengal Famine,” 

published in Esotnerrine of the 15th May, you comment 


n Indian irrigation canals in general, at least, those con 








structed under Lritish rule, and notably among them the 
Ganges Canal, which you describe as the largest and, as yet, 
most unsatisfactory. This seems all right provided the latter 
term is taken in a relative sense. You next say it was ill- 
designed, having been, like other canals, entirely in the hands 
of military men; and then go on to show that owing to tuo 
great inclination of bed, damaged falls, and other defects it 


| could not carry its full supply until 1866, after a large ex- 


penditure had been incurred on remodelling the main canal 
and its branches throughout. Now being a civil engineer 
it can be no mere esprit de corps that makes me write, but 
a wish to show that your description of the unsatisfactory 


| state of the canal is very much exaggerated, and not in 


Lord Denman and the decision of a special jury upon | 


keeping with the latest information on the subject. True 
that about 1864 the serious retrogression of bed ‘evels and 


|} damage to falls caused great anxiety, and it was found 


necessary to reduce the supply of water. The good name of 
the canal suffered in consequence. A committee of ex- 
perienced engineers was appointed to discuss the question and 
devise aremedy. It was decided by this committee that the 
canal im its then present condition could only safely carry 
1870 cubie feet per second, although it had been projected 
to carry 7000 cubic feet, and what has alw ays appear ~ 
strange to me, Colonel Sir Proby Cautley, who designed an 

carried out the great work, concurred in that decision. A wi tt 

known engineer officer was appointed to remodel the canal 
so as to carry the full supply. His plans and estimates were 
submitted in a remarkably short time considering ther 
nature and the alternative schemes they embraced. There 
was, as usual, considerable delay in issuing final orders on 5» 
large a project, and some complicated irrigation questions 
were involved. Meantime, as opportunity offered, damaged 
fails were repaired, and on most ot the original sills, crest wal!s, 
4 ft. to 6ft. high, were raised at no very great expenditure, 
and the result of this last measure was to check the velocity 
so considerably as to almost remove the objection to extra 
bed slope. In following years tentative measures of the same 
kind were carried out during the rainy months, when the 
rm ce could be closed, so that by 1872 things had so far been 
remedied that a supp y of 6000 cubic feet was safely carried 
during + the season of highest demand, and since then, up to 
the present, the canal has been passing this amount without 
any damage taking place beyond what must always be 
expected as wear and tear. Once the surface slope was re- 
duced by adding crest walls to the original falls, the chief 
source of damage was stopped. The increased height of 
fall thus created has been met by building cross walls 
4 ft. to 5 ft. high at distances of 50 tt. to 40 ft. 
below original sills or ogees, now converted into dropwalis, 
and by laying deep stone pavements over the brickwork in 
places of greatest action. But what I want to point out is, 
that no radical changes have been found necessary, and that 
those modifications noted above, although requiring great skill 
and observation, were all more or less superstructive and 
limited, the original designer having sofully provided protective 
wing walls, longitudinal partition walls, and other barriers of 
a similar nature, that in the worst cases of damage, the vita! 
parts of his f have always remained intact. In one reach 














}of the canal it has been found necessary to place crib 
| bars across the bed at intervals of a furlong, but this was 


more on account of navigation than irrigation. These addi- 
tions and repairs, which have proved so successful, have not 


; cost a fraction of what it was thought necessary to spend on 


the principle of submerged propellers was in danger of being 
1 ned, since my late father, in 1858, gave away nearly 
the whole of the interest in his patent of that date to al 
spany, who undertook the universal introducing of the 
p rs asin use down to the present day 
When the Archimedes was being built for the purpose of 


trying Sir F. P. Smith’s entire serew, as put forth in his 
patent of 1836, he saw my father’s model, as well as a boat 
» Wizard (25 tons and 12 horse j wer), which were 
fitted after my father’s patent, and he was much pleased 
with my father’s mode of propelling ships by placing the 

tions of the screw on a shaft at the stern below the water 
ine, and told my father that the Archimedes should not 
arry its burden; hence the subsequent alterations and cut 
t ag wn of the entire screw by Sir F. P. Smith, and upon 
which : Mr. Wimshurst was engaged ; and the model which 1 








Archimedes was building, can be seen at the South Kensing 
ton Museum, also a model of the Great Britain which was 
fitted after my father’s plan, together with his various 


ented improvements in screw propellers which are in use 
n the Navy and merchant service. 








My father, in 1830, was requested by the Admiralty to 
leave models and drawings of his plan of propelling ships 


the first remodelling scheme, and besides the water pre- 
serves the course originally intended. The capital account 
up to March, 1873, was 2,6056,1781., and the gross revenues 
from all sources for year ending same date was 2047301, 
including 34,4271. due to enhanced land revenue. The net 
profit, 1U6,191/., or 4.08 per cent. on capital, including 134 
per cent. on account of enhanced land revenue. This is the 
result of a year below the average, being revenue on 635,000 
acres, while in 1868-69, the famine year, with a less supply it 
irrigated 1,078,000 acres, so that the Ganges Canal in its pre- 
sent state is probably capable of irrigating 1,400,000 acres 
in a famine year, ond netting & profit of 7 to 8 per cent., not 
to speak of indirect benefit in such a crisis. hope, thes re- 
fore, that the Ganges Canal is only unsatisfactory in so far 
as it does not compare favourably with the olderand smaller 
There are inherent reasons obvious to those on the 
spot why so large an irrigating duty cannot be obtained as 
on the Eastern Jumna Canal for instance. Indeed it is now 
not th ought desirable that so high aduty should be obtained, 
as it can only be effected in a soil already too highly saturated 








after his patent of 1838, and the models and drawings which 


will prove without a doubt that my father’s invention of 
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Ithy. Regarding the good management with which 
are Bam Canal might thrive, all who know the 
facts thoroughly will say the irrigation de ment of these 
provinces is second to none in the country for energy, and I 
may say skill, in itsown branch. The Jumna Canal 
was remodelled by the same engineer (Sir P. Cautley) who 
designed the Ganges, and both canals have always been 
managed by the same head, so that the difference of results 
is due to inherent difference in the circumstances of both 
canals, and not to m D 

If you will allow me to further trespass on your paper, I 
shall say a few words in deference to the original design. A 
first great running canal is unlike a railway or a great bri 
these can be designed tentatively and tested piecemeal. An 
irrigation canal must be complete in almost every detail before 
the test can be applied. The Ganges Canal was the first great 
running canal; it was to carry roughly 7000 cubic feet per 
second. Its inclination had to be calculated from data 
obtained by experiments on comparatively small bodies of 
water. Errors, if any, increased in proportion to the relative 
conditions of the cases, and the wonder is that anything like 
so good a result was obtained. A reference to the large 
atlas of plans and Sir Proby Cautley’s three-volume report 
“On the Ganges Canal,” published by Smith, Elder, and 
Co., in 1860, must confate the charge of ill-design. Con- 
sidering the novelty of the works and their magaitude, no 
true engineer can view them on the spot, with the difficulties 
in sight, without admiring not only the consummate skill, 
but the genius of the great designer. 

I remain, Sir, yours ais & 


NOTES FROM THE NORTH. 


The" Blochairn Iron Company.—At a meeting of share- 
holders of the Blochairn Iron Company, Limited, held on 
Saturday, the 25th inst., the directors and committee reported 
that the amount of new capital promised was not sufficient to 
warrant the continuance of the business, and a resolution to 
wind up the company voluntarily was unanimously adopted, 
and Messrs. James Morton, R. 8. Cunliff, James Fletcher, and 
Matthew Kennedy, four of the directors, were appointed 
liquidators. This resolution requires to be confirmed by a 
second meeting of shareholders, which will be held on the 
14th proximo. Immediately thereafter the fands in hand will 
be divided ; and the unpaid eapital will be called up, and the 
assets realised as soon as practicable. The directors state that 
they are fully sensible ofthe forbearance shown by the creditors 
up to this time, and that they will see that every exertion is 
made to realise the company’s property in a judicious 
speedy manner. This untoward result has arisen in conse- 
quence of the former owners of the works, Messrs. Hannay 
and Sons, having failed some time ago. They were large 
shareholders in the limited liability company, which was 
ote wy for the purpose of purchasing and carrying on the 
works. 





The Scotch Coal Trade.—Two or three days ago it was 
considered that the strikes among the eolliers were at an end, 
with a single exception, so far as Lanarkshire was con- 
eerned; but the news from Lerkhall this morning has un- 
deceived us. From some misunderstanding a fresh strike 
has been declared in two of the collieries in that district, but 
the committee of the district, and the agent Mr. M‘Neil, 
have resigned their posts as they were unwilling to take 
upon themselves the responsibilities of another strike. The 
miners connected with the Clyde [ron Works are still out, but 
Mr, Dunlop is obtaining plentiful supplies of coal from other 





Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There has been & good 
lemand for pig iron since last report. When it became known 
that at the meeting of the ironmasters held in Glasgow | 
last Wednesday it had been resolved not to blowin any | 
more furnaces, the market became still firmer than it had 
been on Tuesday and the forenoon of Wednesday... The | 
market opened on Thursday at 84s. 6d., and im the | 
afternoon, sellers 85s, 6d., and buyers 85s. 3d. nominally. | 
The improvement continued on Friday, the market Closing | 
firm at 86s. 3d., thus showing an advance of 6s. 6d, ton | 
ver the closing prices in the preceding week. On Friday, | 
kewise, most of the special brands were advanced in price | 
s. 6d. per ton. A considerable amount of business in war- | 
rants was done during the week, and the demand improved | 
as the price advanced. Buyers on Continental account | 


| of about 10,000/. that the men might fall back upon. 


mine-owners. The Ayrshire strike seems to be still in pro- 
gress in some shape. The Fife and Olackmannan mine- 


| owners announced a reduction of 15 per cent. in the rate of 


the men’s wages last week ; it is scarcely expected, however, 
that a strike will result, even though there is a union fund 
There 
is a general opinion that a compromise will be the result, and 
that 10 per cent. will satisfy the mine-owners should the men 
be disposed quietly to submit to that extent. Coal is very 
abundant in all the mining districts. Quotations within the 
last few days have been as follows in the Glasgow market, 
free on board at the harbour cranes: Wishaw main coal 
8s. 6d. to 10s. 6d. per ton; house coal 9s. 3d. to 13s.; splint 
coal 10s. to 1ls.; steam coal 12s. to I4s.; smithy coal 17s. 
to 18s. 


Appointment to the Chemistry Chair in the Yorkshire 


came forward more freely than they had done for some time | College of Science—Dr. T. E. Thorpe, F.R.S.E., who has 
previously. It is no wonder that they showed considerable | been about four years the professor of chemistry in Ander- 
anxiety to provide for the future when it is borne in mind | son’s University, Glasgow, has just been appointed to the 
that we are now close upon the‘autumn shipping season, with chemistry chair in the Yorkshire College of Science, the 
almost no stock of special brands and with a very restricted | opening of which will take _— at the beginning of the 
roduction. On Monday the warrant market ass a | ensuing winter session. Dr. Thorpe was formerly one of the 
ng tendency towards higher prices, and @ feeling arose | assistants to Professor Roscoe in Owen's College, Manchester. 
: at before long fron might again be seen at 100s. per ton. | The Completion of the Lintrathen Water Works.—A meet- 
The — “. = negate 6 = jing of the Works Committee of the Dundee Water Com- 
i. * diftenle to mr pods a te. “ we cucteliieas pg ye | mission was held on Monday for the purpose of considering 
resent delivery, as they were all PR setndt A fairish business | what esmmep heels. be passed SaA ongant So fhe evmplo- 
wae done em Monday forensee ob Bfa.t0 Gtauseer tetas te of the remainder of the works in connexion with the 
buyers O80. ccllers S8e. 84, . Oaly @ liesited pocacncme Fem procuring of the water supply from Lintrathen. It was 
pees wasdies in the efiersheic ak Gn Of hemi rida jagreed that Messrs. Leslie, engineers, Edinburgh, should 
r havens anileaiione Se, Gi: a Ga prvhewee of 5 lay iA | prepare the plans and specifications for the construction of 
transpired that the ironmasters had agreed to mest again to- | th eh gy With regerd, wae beep tha 
day to consider the propriety of blowing in some more fur- | Bae oy mg Per : 
naces, and the effect as pre immediately seen in a depres- | meron ree Reames Piping sores”. ” 
i ’ . ' gineer of the corpora- 
uld be instructed to carry them out. 


I 
r 
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th 


n in prices. About 1000 tons were sold openly at 88s. four- } |; 
n days, then 87s. 9d. was the nominal cash price; things | 





ter 

eventually went flat and as low as 86s. 6d. was accepted, the 
forenoon market closing sellers at 87s. Not much business | 
was done in the afternoon. About 1500 tons were sold at | 
56s. 6d. fourteen days open, closing buyers 87s. There was 
again a hardening tendency in the market this morning, the | 


NOTES FROM THE SOUTH-WEST. 
Londae- @nd North-Western Railway.—Several directors 
and othe? officials connected with the London and North- 
Wester Railway Company have paid a visit to Cardiff for 





opening price being 89. 6d. cash. A certain amount of flat- | 
ness set in, and business was done at 88s. 9d., closing rather | erection gt that port. The want of additional warehouse 
n Business was done in the afternoon at 87s. 6d. four- | accom has been keenly felt for some time past, 
teen days, 87s. one month, closing buyers 88s. About 1200 | owing t@ the growing state of the import trade, and in 
tons went out of store yesterday, and orders are in to-day for | building, new station the company is supplying a de- 
arge deliveries. The following are the approximate prices of | siderabym Which will be highly appreciated by a large num- 
the various brands: | ber of m le men. The structure will be opened ia the 


the purpose.of inspecting a goods station in course of 


rs. 


No.1. No. 3. | course Of a few months. The directurs are on a tour of 
; i s.d. s.d. | inspection through South Wales. 
yaar a dost - 91 6 Na i S| New Railway.—The Somerset and Dorset Extension 
Coltness ois ’ 117 g te Railway, from Evercreech to Bath, has at length been 
Summerlee ,, ... ade pee 1150 900 passed by Colonel Rich, the Board of Trade inspector. 

Carntroe sgh 3 100 0 900 Welsh Steam Coal Collieries Company.—At the first 
Monkland pe i 950 876 | annual meeting of the shareholders of the Welsh Steam Coal 
Clyde ni “ 95 0 876 Collieries Company, held in London, en elaborate report 
Govan, at Broomielaw Ss ae 92 6 876 | was read, detailing the company’s operations during the 
Langloan, at Port Dundas vi 1150 900 past year. The » Pamey in moving its adoption, stated 
Calder a 1150 900 | that as a considerable portion of the output of coal was 
Glengarnock, at Ardrossan 100 0 876 | small, the directors were in favour of establishing patent 
Eglington . ne 930 8&7 6 fuel works for its utilisation, and he expressed a hope that 
Dalmellington ,, on 930 860 next year they would be able to declare a dividen . The 
Carron, at Grangemouth, selecte 106 0 850 report was adopted, and the meeting decided in favour of 
Shotte,at Leith .. 1100 900 | the unissued shares being taken up by the present share- 

Kinnell, at Bo'ness om rer 926 876 | holders, with the object of establishing patent iuel works. 
se (The above all deliverable alongside. ) The Tin-Plate Trade of South Wales—At Swansea, on 
yeh pee ose sos eee ove 101. 10s. to 112. | Monday, a meeting of the tin-plate masters was held, in 
Baad we rods oe ose ooo 111, . | accordance with a resolution passed by them about a month 
st week's shipments amounted to 11,086 tons.as against | gince to consider what action should be taken. There was 


hae 


‘53 tons in the corresponding week of last year. |a large attendance, but the business was transacted with 

Meeting of Ironmastera To-day.—At a meeting of the | closed doors. It was decided, after a long sitting, to keep 
Scotch iroomasters, held in Glasgow to-day, it wile resolved | the works open at the present prices, but, owing to the 
that three-fourths ofthe furnaces which have been OUf of blast | excess of the supply over the demand, it was proposed that 
since the 13th of Mareh should be blown in immediately. The |the make should be curtailed by reducing the hours of 
number of furnaces to remain damped out is about twenty. In | working per week. With a view to carrying out this pro- 
consequence of this resolution the iron market was somewhat | position throughout the country, a mg be the masters 
excited in the afternoon. jof South Wales and Monmouthshire will held shortly 


when it will be decided how many hours of labour will be 
taken off. 


—— ane at the Rate, Docks.—A new basin at the Bute 
4, , Was opened with a —_ ceremonial yes- 

terday week. The following are t D duets of the me 

basin :— , 1000 ft.; width, 6500 ft.; total area, 12 

acres. It should be explained that the dock curves in the 

contre, thie affording a larger water area than would ap- 

ne to be gained by the figures above given. The entrance 
is 


ft. in me and 80ft. in width. The junction 
lock is 370 ft. long 120 ft. wide, sufficient to enable two 
vi to each other when coming in or going 


outof the Bute Kast Dock. The height of water over the 
sill of the lock at — tides is 35 ft. 8§ in., and at neap 
tides, 25 ft. 85 in. The basin itself has been constructed in a 
substantial manner. The walls, which are 50 ft. high, are 
constructed of Pwilypant stone, being 25 ft. thick at the 
bottom and 10 ft. 6 in. at the top. The wrought-iron gates 
at the entrance lock and the junction loek are worthy atten- 
tion, That at the entrance lock is 80 ft. wide, and was con- 
stracted by Sir William Armstrong and Co., of Newcastle- 
on-Tyne, The superficial area of t gates is larger than 
that of any work of the kind heretofore constructed. There 
is an ingenious arrangement for counteracting the extreme 
buoyancy of the gates, which, although constructed of 
wrought iron, would be liable to be influenced by the tide at 
high water. To prevent this there is a series of apertures in 
the gates, which, when the tide rises to a level of about 28 ft., 
admit the water into the upper chambers of the gates and 
preserves them absolutely immovable. The entrance gates 
at the junction lock were constructed by Messrs. Maudslay 
Brothers, of the Bute lron Works, Cardiff. 


Coal Trade at Cardiff.—In 1873 coal was shipped at Cardiff 
to the extent of 2,508,720 tons. The corresponding ship- 
ments in 1863 were 2,212,365 tons; in 1853, 810,107 tons; 
and in 1843, 210,634 tons. The coal trade of the port bas 
thus acquired a remarkable development during the last 30 
years. 


Forest of Dean.—The Forest of Dean miners held their 
annual demonstration on Saturday. There were upwards of 
10,900 colliers present, upon whose attention the necessity of 
maintaining the miners’ union intact was strongly urged. 
One of the speakers gave utterance to an aspiration that the 
miners of England, Wales, and Scotland, would be formed 
into one great federation, ‘‘and thus defy the world.” Mr. 
Halliday, in the course of his address, stated that the South 
Staffordshire strike had cost the association 50,0001. 





NOTES FROM SOUTH YORKSHIRE. 
Suervierp, Wednesday. 

Flooding of the Shireoaks Colliery —On Sunday it was 
found that water had broken through the iron tubbing with 
which the shafts of the Shireoake Colliery is lined, at a 
point about 120 yards below the surface, owing to a fracture 
in two of the segmental pieces. Owing to this influx of 
water the ventilation of the pit became reversed, the upcast 
having been converted into a downcast shaft. The miners, 
numbering some 600, were thus prevented from working 
until Wednesday, by which time the water had been got rid 
of and the repairs effeeted. 


The Miners’ Strike ; Partial Settlement.—At many of the 
largest pits in South Yorkshire and Derbyshire the miners 
have this week resumed work at a drop of 10 per cent., leav- 
ing the remaining 24 per cent. to be arbitrated upon. This 
is the case at Staveley, Stubley, Roundwood, Low Ground, 
the Holmes, Carr House, Aldwarke Main, the Fence, 
Orgreave, and other colleries. By the endof the week very 
few men will remain out. 


British Wagon Company's Report.—The half-yearly re- 
port of this company shows that the addition to the wagon 
stock has been 622 wagons, besides which 118 have been 
redeemed, leaving a net stock of 3325. The debenture fund 
now amounts to 90,0001, and last half-year’s profits 3162/., 
out of which 10 per cent. will be paid, leaving a balance 
forward, &c. 


Engineering Progress of the District.—The Manchester, 
Sheffield, and Lincolnshire Railway Company has put down 
a junction with the branch line at North Staveley, leading 
down to the line of the Midland Company, and has laid down 
sidings at the same point, besides enlarging a brick bridge 
and effecting a considerable widening of the main line. The 
same company is erecting a new and commodious station at 
Kiveton Park, in order to better meet the requirements of 
the increasing traffic at that place. The same company has 
also const a branch from their main line between 
Shireoaks and Worksop to the new Manor C se 6 Darfolds. 
This pit has been in ——~ for some time, the shaft having 
now reached a depth of ¢ 150 yards. At Sheffield the same 
company is progressing rapidly with the erection of increase! 
station accommodation, offices, sidings, and piatiorms, in 
order to deal more effectually with the very heavy traffic 
from the South Yorkshire district. Messrs. J. Willey and 
Sons are erecting new rolling mills with suitable buildings 
at Norfolk Bridge, Attercliffe-road, Sheffield. The Dewsbury 
Corporation are about to erect a gasholder tank 122 ft. 
diameter by 26 ft. in depth, with other works in connexion 
therewith. The Midland Kailway Company is about to erect 
a goods warehouse, with suitable offices, &c., at Staveley. 
The Midland Railway Company is constructing a new line 
from Pilsley Junction to the Avenue Colleries, a short dis- 
tance therefrom. Electric bélls for signaliing purposes have 
been placed in (and successfully used) at the Holmes, Clay 
Cross, and other collieries in this locality. They are stated 
to work efficiently, and are being put down by Mr. W. 
Andrews, Sheffield, 








Lima Rattway.—The directors of this line have submitted 
proposals to the Government of the Republic of Pera for the 
sale of the undertaking to the Peruvian Government. There 





| sppeare to be some prospect of the sale being effected. 








ad 
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LONDON GAS COMPANIES. 
We gave last week a general abstract exhibiting 
gross totals the financial results of the Metro- 
litan Gas Companies during the year 1873. It 
| be interesting, however, to enter into a more 
plete analysis of the returns by way of com- 
rison on all matters relating not only to the com- 
mies but also to the consumers. As we have 
eady stated, the metropolis owes its gas supply 
nine companies, of which the Chartered free 5 A 
perial are the chief, absorbing as they do about 





| Commercial, 48. ; Im 
3s. 2d. to 3s. 6d.; 





two-thirds of the total capital, supply, &c. It will 
be remembered that these two companies were 
successful in the early part of this year in obtaining 
from the Commissioners appointed by the Board of 
Trade, their sanction to a large increase of price of 
their as stated at pp. 193 and 263 in our last 
volume. In the present article we omit all matters 
relating to capital and analogous subjects, being 
simply desirous of laying what we may term the 
waliie details before our readers, 

It appears that in regard to the total gas rental 
the whole of the companies indicate an increase on 
1872. The Chartered Com ny seem to have been 
enormously successful in this respect. While its 
annual gas rental for 1873 was 928,196/, this ex- 
hibited an increase of 227,596/. over that of 1872. 
In respect to common gas its increase in 1873 
amounted to 98,799/., in cannel 116,828/., in pro- 
ducts (tar, ammoniacal liquor, &c.) 115,671/.; its 
total income was increased by 349,922/., and its ex- 

enditure by 261,228/. on revenue account alone. 

‘he increase on gross profit was 88,694/. The o- 
increase per cent. profit on capital was 1.97, and the 
issomneed profit per cent. on gas rental was 2.33. 
The Cumnendial Company, while showing an in- 
crease on all other items, gives a decrease of gross 
profit of 14,444/., of gross profit per cent, on capital 
3.50, and of gross profit per cent. on gas rental of 
10.42. The Imperial shows an increase of all items 
but that of gross profit, in which there is a decrease 
of 25,458/., a decrease of 1.88 per cent. on gross 
profit on capital, and also a decrease of 6.37 per cent. 
on gross profit on gas rental. The Independent 
had generally an increase in all items, as had also 
the Surrey Consumers. But the London, Pheenix, 
Ratcliff, and South Metropolitan show decrease on 
the gross profit per cent. on capital, the Ratcliff 
being 12.25 per cent. 

In regard to expenditure, as might be naturally 
expected there was in the case of all the companies 
an increase in the cost of coals. The Chartered 
amounted to 191,509/., and the Imperial to 167,711. 
In almost all other items of expenditure for materials, 
maintenance of works, distribution of gas, &c., a 
net increase appeared in respect to most of the com- 
panies, deducting the gross decrease from the gross 
increase. The Chartered, Imperial, and Com- 
mercial figured most largely in these respects. The 
increase in the repair and maintenance of premises, 
tools, &c., was, next to coals, the chief noticeable 
item. Generally speaking, each company showed a 
decrease in respect to salaries, that in the case of the 
Imperial amounting to about 1500/. Perhaps this 
may be taken as a sign that the companies are pay- 
ing more heed to “‘ due care and management,” and 
that they feel, while getting an increased rental, they 
are bound to economise expenditure of a permanent 
character. 

The price for 1000 cubic feet charged by the 
companies will be of interest to the consumer. 
Leaving out the exceptional item of cannel gas, 
which varied from 3s. 9d. to 6s. 3d, the follow- 
ing were the prices charged for ordinary gas 
by the various companies: Chartered, 48. 4d.; 
rial, 3s. 9d. ; Independent, 
mdon, 38, 9d. to 48. 6d.; 
Phoenix, 3s. 9d. to 4s.; Ratcliff, 3s. 9d.; South 
Metropolitan, 3s. ; Surrey Consumers, 4s, to 4s. 6d. 
Out of a total gas rental of all the companies for 
1873, amounting to 2,504,402/., common gas gave 
1,975,6542., and cannel 282,513/., public lights 
246,235/., meterrents 39,729/., old materials 13,237/., 
products 945,053/., and miscellaneous items 17,5752. 
The gross average profit of all the companies on the 
capital and borrowed money was 7.62 per cent., and 
the gross profit per cent, on gas rental was 28.06. 
Of these two items the Phoenix gave the highest per- 
centage of profit on capital, &c., viz.,9.11., and the 
Chartered the highest of gross profit on gas rental, 
viz., 31.80. 

The total expenditure for all the companies during 
1873 on revenue account was as follows: For coals, 


including carriage and dues, 1,753,7I7/.; purifying | p 


materials, 39,782/.; supervision and manufacturing 
labour, 274,443/.; repair and maintenance of 
premises, tools, &c., 267,220/.; rents, rates, taxes, 
&e., 81,585/7.; salaries for management, 23,6844. ; 
collectors’ commission, 33,611/.; stationery, printing, 
&c., 22,222/7.; directors’ fees, 19,4841. ; auditors, 
1373. ; expense of distributing gas, repairs of 
mains, service pipes, lighting lamps, &c., 148,849/. ; 
meters, 45,568/.; law and parliamentary expenses, 
10,796/.; bad debts and extraordinary expenses, 
52,8807. 

Perhaps one of the most interesting matters in the 





whole of the gas reports for 1873 is that 
pron: oy tom of 004 Peataod 
companies per carbont: 

depends very much the question as to 


company exercises proper economical supervi- 
sion on its individual manufacture. The following 
gives minute details of these matters. 

First as regards income. The total of all 
the compani ton of coal a 34s, 1.35d., 
out of which the London was 40s. 4.25d.), 


and the South M itan lowest (27s. 8.50d.) 
while the Phoenix and y Consumers 

most nearly to the average, being respective) 

34s. 2.07d, and 34s. 5.60d. In A reten-ounie 
the average was 7.92d., of old materials 1.60d., of 
products 14s. 5.86d.,in which the London, 16s. -577d., 
the South Metropolitan, 16s. -508d., and the In- 
dependent, 16s. 2.36d., were the highest, From 
miscellaneous sources the total av was 3.83d., 
and the total income from all sources of the whole of 
the companies was 49s, 6.92d. It may be here 
desirable to show what each company earned as 
total income from all sources to e that average. 
The items are as follows: Chartered, 50s. 10.724. ; 
the Commercial, 48s. 10.10d. ; Imperial, 46s, 1.58d. ; 
the Independent, 46s. 2.46d.; London, 58s, 1.38d.; 
Phoenix, 48s. 8.85d. ; Ratcliff, 528. 3.48d.; South 
Metropolitan, 44s, 6.06d.; and theSurrey Consumers, 
50s. 5.68d, 

We next turn to the expenditure per ton of coal 
carbonised, It appears that the average of all the 
companies for coal alone was 248, 8.63d., for 
puri ying materials, 4.96d.; for supervision, &c., 
4s. 1.70d. ; for repairs, maintenance, &c,, of premises 
and tools, 4s, 1.29d.; rents, taxes, and rates, 
ls. 1.75d.; salaries and management, 4.88d.; col- 
lectors’ commission §.30d. ; stationery, &c., 4.144. ; 
directors, 4.96d. ; auditors, 0.30d.; expense of dis- 
tribution and repairs of mains, service pipes, &c., 
2s. 4.7ld.; for restoring and replacing meters, 
6.40d. Besides these items of expenditure are a 
variety of miscellaneous matters, including law and 
parliamentary charges, bad debts, extraordinary 
expenses, &c., which addin all but a fractional 
amount to the expenditure per ton of coal car- 
bonised. 

The following Table is highly instructive; it gives, 
respectively, for each company the total expendi- 
ture on revenue account, the gross profit, and the 
— and borrowed money per ton of coal car- 
201. . 




















brotal Expen- , 
diture on Re. Gross Profit - ital ns 
ema venue Ac- | per Ton of M 
count per | Coal car- Ton af 
Ton of Coal | bonised. earbenieed 
car ; 
s. 4 eo @isza & 
Chartered «| 88 887 12 186) 7 14 11.37 
Commercial ,,., 42 2.24 6 786) 5 1 5.72 
Imperial «| 86 10.71 9 286) 7 8 4385 
Independent ...) 39 9.71 6 474) 4 8 56,22 
London eee 45 6.14 12 7.24 8 0 9.756 
Phenix 36 7.04] 12 181) 711 14 
Ratcliff «| 41 6.04 10 8.64) 517 6.62 
South Metropo- 
litan ... | 87 4.85 7 170) 411 5.60 
Surrey Consumers} 40 7.76 9 991) 6 8 2.87 
Average ... 39 11.08 9 783} 6 6 4.89 





The average product of residuals, per ton of coal 
carbonised, for all the companies, was as follows : 
Coke, 34.55 bushels; breeze, 3.13 bushels; tar, 
9.39 gallons; and of ammoniacal liquor, 19.44 
gallons, 








THE METROPOLITAN RAILWAY. 


Some years ago the public mind was rendered 
seriously uneasy by the occurrence of several 
sudden deaths which took place upon the Metro- 
olitan Railway, and a po fear became 
rife that the air in the tunnel was so vitiated as 
to be rendered absolutely dangerous to persons of 
delicate organisation who were exposed to its in- 
fluence. In uence of this apprehension, a 
very careful investigation of the condition of the 
air in the Metropolitan Railway covered way, was 
undertaken conjointly by Messrs. George H. Bach- 
offner, Henry Letheby, and J. Whitmore, and the 
result of their investigation showed that while the 
air of the tunnel was sufficiently impregnated to 
impart disagreeable and, in some cases, inconvenient 
sensations, no source of danger could possibly 
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exist, ‘The presence of sulphureus acid gas, con- 
atantly made manifestin the tunnel to the organs of 
taste and smell, existe there nev ertheless in such small 
proportions as scarcely to tinge the most delicate 
test paper, although its presence in the proportion of 
one part to 100.000 parts of air, is always detected by 
this means. With regard to carbonic aeid, a number 
of careful experiments showed that during the 
busiest period of the day, when its quantity attained 
& maximum, there were only 6.1 parts to 10,000 parts 
of air in volume. In many crowded places of public 
resort, such as churches, theatres, law courts, &c., 
the quantity of carbonic acid reaches the proportion 
of 32 parts per 10,000, and in Manchester daring 
foggy weather it is often 8 parts per 10,000 in the 
atreetg. The presence of carbonic oxide can be 
searcely detected. 

Chis result of this investigation proved conclu- 
sively that no danger from inhaling the air in the 
tunnel could possibly exist, though the disagreeable 
sensation caused by the sulphurous and carbonic acid 
continued, and have long been recognised as an in- 
evitable annoyance in travelling upon the Metro- 
politan Railway. This annoyance varies in degree 
upon different parts of the line, according to the 
number and distance apart of the stations and other 
channels of communication with the upper air 
During those few hours of the night when the 
traffic is suspended, there exists a slow but steady 
movement of the air in the tunnel from the lowe 
to the upper ends, but so soon as the traffic com- 
mences and trains pass each other in rapid sue- 
cession, this sluggish flow is lost in the more rapid 
movements created by the passing trains, which do 
little or nothing, however, to promote the ventila- 
tion of the tunnel, but merely agitate the air, 
without causing it to circulate. 

One of the worst, if not absolutely the worst 
section of the Metropolitan Railway, is that lying 
between the Gower-street and Portland-road sta- 
tions, a length of 900 yards, having no communica- 
tion with the outer air between the two points just 
bamed. 

A means presents itself, however, for improving 
the ventilation of this length of the line through 
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| openings, each 6ft. by 2ft. are eut through the 


roof of the tunne! into the tube, and these openings 
are closed by valves hung upon trunnivns, and so 
balanced as to open freely inwards. To the inner 
side of the valvesis attached a detent, which, when 
struck by the passing carrier, releases the valve, and 
throws it open. Of course this can only be done 
when the carrier is on its way from Euston to Hol- 
born, and after it has passed the tunnel. When 
this takes place, and the valves are opened by the 
passing carrier, the air is drawn in from the tunnel 
at the rate of about 1000 eubie yards a minute, 
until the carrier reaches Holborn, when the action 
of the fan is reversed, and a pulsation of air is sent 
through the tube, until it strikes the valves, and 
closes them. 

At present the periods of ventilation occur only 
when the carriers are being drawn from the tunnel 
to Holborn, and are repeated 22 times in the 24 
hours. {It is intended, however, to make aconnexion 
from the valves to the Gower-strect Station, where 
telegraphic communication would be established 
between that point and the Holborn pumping 


| station. By this means the valves could be opened, 


' 


and the vitiated air drawn from the tunnel when- 
ever it is desired to do so, but of course in such a 
way as not to interfere with the traffic of the 
carriers. 


extent the results which have arisen from the action 
of the Local Government Board, in England and 
Wales, during 1873, for the control sanitary 
matters, In that article we eonfined attention to 
certain metropolitan suburban districts, and pro- 
mised further information in regard to provincial 
districts. 

For this purpose we now select in alphabetical 
order the results of the reports of the inspectors 
acting under the orders of the Local Government 
Board. Taking first Bishop's Stortford, in Herts, 
Dr. Thorne reports frequent prevalence of enteric 
fever, polluted water supply, sewers imperfectly 
ventilated, and consequent nuisance from the escape 
of sewer air into dwellings. There were imperfect 
means for disposal of excrement and refuse, Privies 
and water-closets were badly constructed, and the 
latter were not properly supplied with water. The 
ground of the inquiry instituted by the Head Board, 
was that of the prevalence of enteric fever, and the 
local board of the town were the parties concerned. 
In this case we have the centre of an agricultural 
district, in which overcrowding, except during har- 
vest time, is quite unnecessary. 

Dr. Harries, in inspecting Brecknock (Brecon), 
foundin January, 1873, defective drainage, an im- 
perfect system of excrement disposal, the cesspits 





A little consideration will show, however, that } 
while the means now adopted are decidedly advan- | 
tageous both to the railway and the Pneumatic 
Company, it will be far otherwise if the fan at Hol- 
born is employed especially to draw the air from the | 
tunnel through a mile of tube, and the Metropolitan 
Railway Company is so far aware of this that they 
anticipate having to pay very heavily for the privi- | 
lege of partial ventilation, and look upon a con- | 
inuous purification as entirely out of the ques- | 
tion. It will be worth while for the company to 
consider whether they cannot ventilate this section | 


|of their line more efficiently and a great deal | 


the fortuitous circumstance of the Pneumatic De- | 


spatch Company's tube, crossing the crown of 
the Metropolitan Railway arch between Gower- 
street and Portland-road. This tube connects the 
Kuston-square terminus, with the company’s pump- 
ing station at Holborn, whence a second section of 
the tube is carried on to the General Post Office. 
The Euston-Holborn tube, which is 3080 yards in 
length, is of © section, 4ft. Gin. in height, and 
4ft.in width. On the floor of the tube, rails are laid, 
upon which run carrier wagons, 10 ft. 4 in. in length, 
and weighing each 22 cewt. The ends of these carriers 
conform to the shape of the tube, and a close contact 
with the sides of the latter is always maintained 
by meaus of rubber packing. These carriers—either 
empty, or loaded with letters and parcels—travel 
between Euston, Holborn, and the General Post 


Office. | he motive power, whi h 18 located at 
Holborn, consists of an engine with a pair of 24 in 
cylinders, of 20in. stroke. This engine drives a 


fan, 22 ft. in diameter, at an average speed of 160 
revolutions per minute. By this means a pressurt 
of about 6 oz. per square inch is obtained, available 
either for forcing the carriers from Holborn to 
Euston, or on the return journey for exhausting 
the tube, and thus creating a sufficient difference 
of pressure against the ends of the carriers. The 
tratlic between Holborn and the Post Office is 
conducted in precisely the same manner. 

‘The relative positions of the pneumatic tube and 
the Metropolitan Railway tunnel were, as we have 
inentioned, such, that openings could easily be made 
between the roof of the latter and the floor of the 
former, and it is obvious that if these openings 
were closed with suitable valves, the carrier, in 
travelling from Euston to Holborn could, after 
passing the railway tunnel, be propelled with greater 
advantage byairdrawn from the latter, than if it were 
admitted from the Euston end of the tube. Indeed, 
such openings would act as relieving valves, and, by 
closing the end of the tube at Euston, the length of 


cheaper than by thehelp of the Pneumatic Despatch 
fan. 

Che length of the line between Gower-street and | 
Portland-road is about 900 yards, and the cross 
section of the tunnel is 450 sq. It. ; ite capacity is thus | 
1,215,000 cubic feet. Supposing this amount of air 
to be changed every hour, 20,250 cubic feet would | 
have to be dealt with per minute, If openings no | 





larger than those now leading into the pneumatic 


| tube were adopted, a velocity§ of Zz it per second 


the column of air to be dragged through the tube | 


would be reduced, and the work to be performed 
would consequently be lessened. 

This idea been carried out very successfully 
by Mr. S. De Wilde, resident engineer of the Pneu- 
matic Despatch, with the approval of the Metro- 
politan Railway Company, and, as at present 
worked, a very sensible improvement in the ventila- 
tion of the tunnel is effected. Two rectangular 





through these openings would change the whole of | 
the airevery hour as above stated, and the pressure | 
required to give this velocity, which is almost as | 
high as that with which the carriers travel through | 
the tube, impelled by the force of 6 oz per square 
inch, is only .122 oz. per square inch, the excess of | 
pressure being absorbed principally by the friction 
of the tube. | 
Even supposing that a Siemens steam blast be | 
used for the purpose, it would be found far more | 
economical than the system now proposed. With 
this jet, the volume of air that can be exhausted by 
a volume of steam reduced to atmospheric pressure 
is 1.37 to ], that is to say, that to exhaust 20,000 | 
cubic feet of air per minute, 14,600 cubic feet of | 
steam at atmospheric pressure would be required, 
corresponding to 9 pounds of steam per minute, or | 
540 pounds per hour, and representing a consump- | 
tion of about 60 pounds of coal per hour, As we | 
have said, this would not prove the most economi- | 
cal means of ventilating the tunnel, but the first cost 
of its establishment would be confined to the neces- 
sary connexions and a small steam boiler. On the 
other hand, if a fan were placed close to the tunnel 
instead of a mile away as at present, an engine of | 
three horse power, consuming from 10 to 15 pounds | 
of coal per hour, would be ample for the purpose. | 
‘The power required to drag a larger quantity of air 
than we have been considering through the long 
and tortuous passages of a mine is less than we 
have quoted above, and we think that there is no | 
doubt the Metropolitan Railway Company will do | 


| well to consider the question of ventilating the | 


Gower-street-Portland-road section of their line 
themselves before concluding costly arrangements 
with the Pneumatic Despatch Company. 


LOCAL GOVERNMENT BOARD AND 
PUBLIC HEALTH. 

Ly our issue of July 24th, we gave some remarks 
on the recently published report of Mr. Simon, the 
medical officer of the Privy Council and of the Local 
Government Board. We there stated that it was 
the first of an annual series indicating to a certain 





were leaky and rarely emptied, and consequently 
pollution of the soil (well) water was the result. 
rhe privies were badly constructed and improperly 


|placed, some houses were unfit for habitation, and 


nuisances occurred from the housing of animals and 
the accumulation of their manure. 

In respect to Brierly Hill, Staffordshire, Dr. Bal- 
lard reports in the first half-year of 1873 serious 
epidemical small-pox ; defective sanitary adminis- 
tration; no hospital accommodation or public 
means of disinfection; defective sewerage, and 
polluted water; dilapidated and _ ill-constructed 
privies; pig-styes, &c.; and, lastly, a number 
of ill-ventilated and over-crowded cottages. 
The inquiry arose in consequence of a continued 
prevalence of zymotic disease in the Stourbridge 
registration district. 

We are surprised to find that Burnley, in Lanca- 
shire, should have required an investigation on the 
part of the Head Board, while the town council are 
the authorities concerned. Dr. Beard, the inspector, 
states that many old houses existed without efficient 
means of ventilation, new houses were built on im- 
proper sites, overcrowding was prevalent, and the 
system of sewerage defective. Nuisance arose from 
sewage and the imperfect means for the disposal of 
excrement and refuse. There was no_ hospital 
accommodation and insufficient sanitary inspection 
All these occurred in one of the most flourishing 
manufacturing towns in Lancashire. 

Omitting some small agricultural places we arrive 
at Doncaster, a fashionable resort during the race 
and other seasons. Here Dr. Thorne reports a large 
and general infantile mortality; endemic enteric 
fever and diarrhoea ; epidemic scarlet fever and small- 
pox. ‘The water was polluted, the disposal of ex- 
crementitious matter bad, there was escape of sewer 
air into dwellings, and other sanitary laches. Fleet- 
wood-on-Wyre, a favourite resort of the inhabitants 
of West Lancashire, and a flourishing port, is de- 
scribed by Dr. Harries, in May, 1573, as having a 
serious prevalence of scarlatina, ‘The water, partly 
derived from wells, was exposed to pollution. Re- 
moval of excrementitious matter] was defective. 
There were accumulations of all kinds of filth, un- 
drained inhabited cellars, overcrowding, and other 
matters antagonistic to health. The inquiry was in- 
stituted consequent on the Registrar-General's re- 
port in regard to the prevalence of scarlatina, and 
the local board were the responsible authorities. 

Great Baddow, in Essex, embraced in the authority 
of the Chelmsford rural sanitary board, presented 


|the dangerous nuisance of a watercourse running 


through the village, that was used as the common 
sewer. It is no matter of surprise that there was a 
high rate of zymotic disease, more especially as there 
existed, simultaneously, no systematic plan for the 
removal of excrement and refuse. Guisborough, in 
Yorkshire, had, in August, 1873, serious prevalence 
of enteric fever, polluted water, nuisance from 
privies, over-crowding, &c, Littleport, in Cam- 
bridgeshire, had, in September, 1873, a high rate of 
mortality from fever arising from insuflicient and 
polluted water supply, cesspools and privies, and 
overcrowding in costae he same causes equally 
affected a portion of Macclesfield Union. 

Margate, in Kent, has long been the resort of 
Londoners as a place where “ fresh air” could be 
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enjoyed. 
its sanitary de 
ration to remedy them, giving some details of the 


s tenders which were sent in answer to the 
of the local authorities to deal with the 
a Aj ril, 18 
rreat prevalence of zymotic disease. 


£ 


ere was 


In our last volume we drew attention to] we could supplement their statements with many 
lefects, and the attempts of the corpo-| details which seem to have not met their observa- 


tion. A Government inspector arriving at a town 
must, unless he have great local knowledge of it, 
depend on the various officials connected there- 


73, Dr. Harries reports that | with, such as the town clerk, the borough surveyor, 
The} &c. 


It cannot be expected that any of these would 


main sewer was so constructed as to form a reservoir) be the first to decry the condition of a place in 


which the tide occasionally drives back 


for sewage, 
Nuisances arise from sewage 


through the gratings. 


tials 


j 





which he may have strong local interest. ‘This re- 
mark especially applies to small districts, But if we 


The rocks and beach near the jetty were | take the case of larger places, such as Leeds, Liver- 
ered with sewage slime. ‘The total area of cesspits | pool, &c., it is absolutely impossible to give any 


timated to cover an aggregate extent of three | report, exceptas gathered from partial local sources, 


res! There were many 
arg ul air into them; the sewage some- 

s rose up through the floors, ‘There was a pre- 

f low-type fever. We should have liked 
information in the report in regard to the 


ne fo 











‘‘ under-houses,” and sewers| without a lengthened residence therein. 


| had 


Conse- 
quently, for the present ;we must take Govern- 


| ment reports, such as that we have been criticising, 


as simple indications of what may in future be hoped 
for on a more extended scale. 

It appears that during 1873 the Local Government 
Board directed the attention of its medical inspectors 
to special vauses of special diseases incident to local 
conditions, beside the general questions to which 
we have hitherto alluded. Mr. Simon says that one 


| considerable inquiry was in progress during part of 


the year, but it has not yet been completed. It 
in view to examine the sanitary conditions 
under which certain industrial occupations are now 
carried on, as compared with the lung-diseasing 


Ww 


| conditions which existed in 1860-64, when special 


| report 


an epidemic of | watch-making at Coventry ; 
provided fe or | manufacture at Leicester and Hinckley. 


on them was made to the Privy Council. 
During 1873 contributions towards making that 
comparison were furnished in inquiries of the 
Medical Department as follows: Dr. Ballard in 
respect of metal trades at Sheffield, Wolverhampton, 
Alcester, Bromsgrove, and Birmingham; by Dr. 
Blaxall in respect of glove-making at Yeovil; by Dr. 
E. Smith in respect of tailoring and printing in Lon- 
don ; by Dr. Thorne in respect of pillow-lace manufac- 
ture at Newport and Towester ; of machine lace and 
hosiery manufacture at Nottingham, Radford, and 
Basford ; of straw-plaiting at ‘Tring and Berkhamp- 
stead ; of silk-weaving at Leek; of silk-weaving and 
and of the hosiery 

The importance of these investigations makes us 
look anxiously for the reports that will subsequently 
be issued. It would be a very small estimate if we 
mentioned only one million persons as directly or 
indirectly dependent on such manufactures, some of 
these iv fact being the staple trades of the kingdom. 
The details involving sanitary results as affected 


| by the manufacture are numerous, but they may 


be chiefly ranked as follows: The amount of metal, 


| or textile dust emanated from the materials worked, 


the hours of employment, and the temperature of 
the workshops, &c., in which such occupations are 
carried on. In future annual reports we should be 
glad to see a variety of concomitant circumstances 
mentioned, which though at first sight apparently 
of little importance, largely affect the result men- 
tioned in such reports, ‘lo our own knowledge 


|one Royal Commission has absolutely stultified its 


| 
er within the harbour where sea-bathing is so| 
resorted to. For many years past it has con- | 
in summer time, stunk of sulphuretted hy- | 
We have already dealt with the causes of | 
e of danger in our articles ‘* On the} 
y Condition of t West Coast of Africa,”|} 
1 our last v i and * The Sewerage | 
Sewag f Ipswich,” at page i44 in the same 
| ea seaports or watering-places | 
ast of England require greater | 

fforts than Margate. 

M ud Balsall Heath—to the latter we drew 
nti in our last volume—pré t an extraordi- | 
y circumstant Dr. Ballard reports that enteric 

ata dairyman’s. It appears that | 
n was thrown wh a privy, and | 
fever spread among the customers of two | 
whose wells were polluted by soakage | 
s privy. It is not stated whether the cause 
ase arose from the ws drinking of the | 
the wells, or whether that water was | 
1amore direct manner the milkman’s | 
| 
rs 
Red h, the celebrated of the needle 
ture, Dr. Ballard report 
x. No proper means w 
r disinfection The water supply was 
1 the means of disposing of excrementi- | 
itter were defective. In Sherborne, (Dorset- | 
| Skegby and Fulwood (Notts), prevalence 
fever was due to causes already mentioned. | 
g 1, in Essex, seemed remarkable for the high 
f zymotic diseases. It is under the government | 
( asford rural sanitary : rity. Here it 
ars, that in May, 1873, there was a serious out- | 
phtheria ; cesspools overflowed close to | 
B.'s re was no system of excrement or 
va water obtained from wells, the chief 
vy. W I ited by sewage from adjacent cess- 
kc. The same results are reported in regard to | 
ge, in Herts, and Stourbridge, in Worcester- | 
tter being especially noted for the pre- 
f small-pox in the first half of 1873. In 
to Wigan, one of the most rmportant 
turing towns in Lancashire, and a chief 
manufacturing and gas coals for England, 
ffe remarks that ‘* Som 1 has been | 
the corporation to carry out recommenda- 
sined in Dr, Buchanan's report (made in 
four years ago), but mu remains to 
[ ent articl mitting t metropolitan 
uly dealt with in our last issue, we have 
t nu important out of forty-two in- 
s conducted DY the Gov ent medical 
1 inspectors during 1: On perusing 
i ERING for the same year we fancy that our 
r rs may largely supplement the Government 


places we have cited but not noticed 
atter, and bad if worse than 

they have investigated. ‘This still farther 
proves what we have already so strongly urged, that 
resent head staff of the Local Government 

rd is far from being equal, in numerical strength, 
lemands made on it. It is perhaps scarcely 
to increase its scientific and practical 
80 far as the present number goes, for we 
ued that few men could be found to equal, 
perhaps none to exceed, in zeal, energy, and 
knowledge, those who constitute that staff. But at 
sent an investigation into the condition of any 
wn or district by one of its members is restricted 
perhaps two or three days, during which only the 

st cursory examinations can take place. Hence 
‘be value of such an investigation is necessarily of 
& very limited character. In the preceding remarks 
we have given verbatim the reports of the inspectors 
of each place, but from personal knowledge of many 


by 


| 
as 


own report by omitting the consideration of one 
such detail, and its members had the unenviable 
pleasure of hearing their own condemnation at the 
following meeting of the British Association. The 
great point of value in all Government reports is 
lo g facts. The business of the officials is io 
collect such, and they may safely leave the collation 
of, and deduction from such facts, to others who 
may be more capable of generalising thereon than 
they are likely to be themselves. 

At the conclusion of Mr. Simon's report there are 
two appendices relating respectively to choleraic in- 
fection on shipboard, and precautions to be taken 
generally in towns, &c., against such infection. As 
the substance of these has already appeared in the 
daily and other papers, we shall dismiss them by 
stating that the precautions suggested seem ad- 
mirably fitted for their purpose. One portion, how- 
ever, deserves careful conaideration. Mr. Simon re- 
marks that it is characteristic of cholera (and as 
much so of the slightest choleraic diarrhoea, as of 
the disease in its more alarming forms) that aii 
matlers which the patient discharges from his stomach 
and bowels are infectwe. 

Now, taking into consideration the statements we 
have made in this article to the effect that in all the 
towns we have referred to, the sewerage, drainage, 


| &e., are defective, that inadequate means exist in 


j 
| 


every case for the removal of excrement and refuse, 
that cesspits are universal, and that, consequently, 
the cocks affording the water supply are constantly 
polluted, what, we ask, would be the consequences 
if once cholera appeared, even in a single case alone, 
jn any of such places? They would be simply 





SSS 
fearful. We had aterrible spectacle in Lambeth, in 
1849, at which period the whole district was in the 
conditions above mentioned, Happy is it that in the 
metropolis such conditions are nearly removed. But 
turning to provincial places we find that the autho- 
rities are only just awakening, or are rather being 
awakened to a sense of their danger. We learn that 
the demand for Mr. Simon's report has been 
very great. It ought to be in the hands of every 
member of each sanitary authority throughout the 
kingdom, In this case we feel it a duty to inform 
our readers that it may be purchased at Hansard's, 
13, Great Queen-street, London, W.C., for the 
small sum of twopence. Its intrinsic value is far 
beyond any money estimate. 


SOLAR RADIATION THERMOMETERS. 
For the purpose of measuring the intensity of 
sunshine various kinds of thermometers have been, 
and are still, employed by meteorologists, ‘The 
thermometric fluid is always mercury for these in- 
struments, because spirit is too volatile at great 
heat. An ordinary acounite would merely in- 
dicate the intensity of solar heat at the instant of 
observation ; hence, self-registering maximum ther- 
mometers, which show the highest degree of heat 
during the interval of exposure, are generally used. 
Negretti and Zambra’s maximum is the best for 
solar radiation. Phillips's is sometimes employed ; 
but the air-speck, which separates the portion of the 
mercury forming the index, is liable to get displaced 
and the instrument thereby to become useless, 
Hitherto, there has been such a variety in the size 
and other characteristic of the construction of these 
instruments, even in those of the same pattern, that 
itcannot be a matter for surprise that results obtained 
from different patterns should differ greatly, or that 
there should be discrepancies between results ob- 
tained from different instruments of the same type. 
Solar thermometers may be classified as follows: 
First, those with bright black bulb; second, those 
with bright black bulb in vacuo; third, those with 
dull black bulb in vacuo; fourth, those with bulb 
and neck of stem blackened dull in vacuo. For ascer- 
taining the heating effect of full sunshine a naked 
bulb thermometer is objectionable, because its 
bright metallic surface acts as a spherical mirror, 
and reflects the heat rays. Cavallo observed that 
a thermometer with its bulb blackened stands 
higher than one which has its bulb clear when ex- 
posed to the light of the sun or even of the clouds 
(vide ** Philosophical Transactions,” 1780), Smooth 
black glass also acts as a reflector, but to a less ex- 
tent, According to Tyndall (‘Rede Lecture,” 
1865), ‘*Carbon when perfectly dissolved and in- 
corporated with a good white glass, is highly trans- 
parent to the calorific rays... . The black glass 
chosen for thermometers, and intended to absorb 
completely the solar heat, may entirely fail in this 
object, if the glass in which the carbon is incorpo- 
rated be colourless, ‘To render the bulb of a ther- 
mometer a perfect absorbent, the glass with which 
the carbon is incorporated ought, in the first in- 
stance, to be green.” Meteorologists have not 
adopted this suggestion ; instead of incorporating 
the blackening material with the glass, they have 
preferred to coat the bulb simply with a layer of 
lamp-black, the outer glass jacket protecting it 
from being rubbed or washed off. Bulbs so 
blackened dull prove much better absorbers of heat 
than bright ones. Sirdohn Herschel, in the ‘‘ Ad- 
miralty Manual of Scientific Inquiry,” the first 
edition of which was published in 1949, suggested 
the vacuum jacket, “The thermometer for solar 
radiation should have its bulb blackened with a 
coat of Indian ink. It should be defended from 
currents of air by enclosure in a glass tube; and 
it would add infinitely to the value of a series 
of observations made with it if this tube were ex- 
hausted and hermetically sealed. Its exposure to 
the sun should be perfectly free and full, and it 
should be suspended in free air, quite out of reach 
of any support or object heated by the sun's rays.” 
About the year 1851 Messrs. Negretti and Zambra, 
and Mr. Casella, commenced the manufacture of 
solar thermometers ia cacuo in accordance with Sir 
John Herschel’s original suggestion. They en- 
veloped the thermometer in a glass tube with the 
bulb in the centre of a large globule formed at one 
end of the tabe, exhausted as much air as possible 
by means of the air-pump, and hermetically sealed 
it. No heed, however, appears to have been given 
to the suggestion that the bulb should be coated 
with Indian ink. ‘The opticians continued to make 
the bulb bright-black until the experimental re- 
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EIGHT-FURROW TURNWREST PLOUGH. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 
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searches of the Rev. F. W. Stow convinced meteoro- | 


logists that the dull black was to be preferred to the 
bright black bulb. The vacuum jacket, protecting 
the bright black bulb thermometer from wind and 


wet, enabled it to absorb more heat than a similar | 


thermometer unprotected could do in the same ex- 


posure. Mr. Stow’s experiments led him to the | 
conclusion that the bright stem of a radiation | 


thermometer carried off by conduction part of the 


heat absorbed by the black bulb. He tried the | 
effect of blackening dull an inch or so of the stem | 
| ascertaine 


above the bulb, as well as the bulb, and found the 


conduction effectually prevented, and the absorption | 
increased, Since 1868 he has advocated, and | 
meteorologists have recognised as the best arrange- | 
| of the comparability of the instruments. Mr. Stow 


ment, the radiation thermometer with bulb, and 


an inch and a half of the stem blackened dull, and | 
placed in as perfect a vacuum as can possibly be | 
e size of the bulb and the thickness | 


obtained. 
of its glass have something to do, undoubtedly, with 
the indications of radiation thermometers, but 
variations in these details are of less consequence 


(For Description, see opposite Page.) 
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that instruments constructed in accordance with 
his design are found to be fairly comparable with 
each other under the same circumstances of ex- 


ure. 
Notwithstanding the progressive modifications 
made in solar radiation thermometers, even those iz 
vacuo frequently give discordant indications in the 
same conditions of exposureas regards time and place. 
This has been usually attributed to the imperfection of 
the racuz, though doubtless there are other causes 
for discrepancies. Nothing, however, could be 
d about the perfection of the vacuum by 

the observer, so an instrument which gave doubtful 
readings was always branded on this particular. It, 
therefore, became highly desirable to furnish a test 


accordingly selected a standard and undertook to 
compare any other observer's instrument with it. This 
plan has worked well so far as it has been carried 
out. It has apparently proved that the degree of ex- 


| haustion varies considerably in different instruments, 
}and that their indications are thereby greatly 


ja Stow’s arrangement than in any of the others ; so | affected, 





In 1873, Messrs. Negretti and Zambra invented a 
special contrivance for depriving the instrument of 
all uncertainty regarding the extent of the vacuum. 
It consists of a small mercurial tube-and-cistern 
gauge (a miniature barometer) inserted in the 
jacket. ‘This gauge shows at any time the pressure 
of any air or vapour which may be left enclosed. As 
its tube is very small, the mercury will be depressed 
a certain extent by capillary action, and soit will in- 
dicate too little rather than otherwise. Possibly 
the presence of mercurial vapour in the vacuum may 
prove objectionable ; for, by continual heatings, the 
mereury will vaporise out of the cistern, and may 
condense in some other parts of the jacket, Instru- 
ments fitted with these gauges show, however, that, 
as the best makers have always affirmed, the pressure 
is reduced to ,},th part of an atmosphere, that is, 
to a} in. of mercury, and even less, It is ible 
to reduce the pressure within ,th of an inch, with- 
out resorting to the Torrecellian mode of pro- 
ducing a vacuum, which, excepting the presence of 
mercurial vapour, may be re as perfect. 
What the meteorologist requires is a test by which 
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he can judge of the goodness of the vacuum without 
inserting permanently a mercurial gauge ; because 
whenever such a gauge is used in connexion with a 
vacuum, even temporarily with the air-pump in form- 
ing the vacuum, mercurial vapour must be left 
behind, It oceurred to Mr. J. J. Hicks, soon after 
Negretti and Zambra’s invention became known, 
‘ a better test for the vacuum would be the 
passage of an electric current from a Rumkorff's coil 
through the chamber, and he has succeeded in 
utilising a scientific discovery which has hitherto only 
‘nistered to our wonder and delight, Like many 


that 


T 
of the applianc 
that this test 








Hicks simply inserts two platinum wires into the 
glass chamber containing the solar thermometer in 
the vacuum, one near each end, as shown in the 
annexed figure. Describing his contrivance in the 
“Journal of the Meteorological Society” for 1874, 
April, Mr. Hicks says: ‘*The astonishing result I 
find to be is, that a vacuum heretofore deemed suffi- 
ciently perfect by the best and most careful makers 
will not pass the test. I have, however, at length 
succeeded in making them, so that any number, 
when tested, exhibit the same results as nearly as 
possible. ‘Tried by connecting a syphon* pressure 
gauge, as suggested to me by Mr. R. Strachan, the 
vacua 1 get are always within one-twentieth of an 
inch, and in most cases within one-fiftieth of an 
Any pressure exceeding one-tenth of an inch 
will not give the test indications, while the presence 
of aqueous vapour is shown by a redness in the light. 
It is necessary that the interior of the chamber 
should be thoroughly clean and dry ; with thesecon- 
tions, and the proper limits of pressure, the test 
indications are always similar, namely, a pale white 
phosphorescent light with faint stratification and 
appearance of tranverse bands. Having experi- 
mented largely on all known ways of producing a 
vacuum, I am now in a position to produce these in- 
struments with better vacua than hitherto beyond 
all comparison, and under conditions that admit of 
strictly similar electric tests.” 

In Noad’s * Electricity,” fourth edition, page 742, 
it is stated that ‘“‘In the Torrecellian vacuum the 
inductive spark is white, filling the whole tube.” By 
introducing a very minute quantity of a volatile 
substance, as naptha, phosphorus, or sulphuric 
ether, experimentalists detected striae, tranverse 
bands, and peculiar colours in the discharge. Mr. 
Gassiot found traces of stratification and of trans- 
verse bands in the discharge of an electric current 
1 & Rumkorff's coil throngh the Torrecellian 
vacuum, when the vacuum was good, the tube clean 
and free from moisture. He improved the vacua by 
boiling the tubes, and then obtained “ distinct strati- 
fication,” and he adds, in his “* Bakerian Lecture,” 
1858, “In no twotubes could I obtain precisely the 


inch 


a 


same result ; in some the stratification was more or | 


less distinct, in others scarcely visible, but in all a re- 
siduum of air, more or less, could be detected.” In 
one tube, in which moisture could be detected, the 
discharge was in a wavy line without any stratifica- 
tion. He subsequently produced better vacua by 
filling the tubes with mercury by Welsh’s process, 
and in these the transverse bands were well defined 
and distinct, He emphatically states that the glass 
tubes must be equally well cleaned and well de- 
prived of moisture, 

; According to Tyndall's researches on the be- 
haviour of aqueous vapour under the influence of 
radiant heat, the chief cause of the anomalous re- 
sults obtained from solar thermometers in cacuo must 
be due, if not entirely at least in a great measure, 


* The indications of a syphon gauge are not vitiated by 
capillary attraction, since its acts equally in both limbs. 


es of science it is rather surprising | A powerful magnet causes the transverse bands to 
had not been applied before, Mr, | rotate, but the motion is reversed for the induced 











} 








to the presence 
the instruments It is, therefore, satisfactory 
to learn that the electric test reveals this moisture ; 
for an instrument in which there is the slightest 
trace of moisture cannot exhibit the transverse 
bands, unless naptha or other volatile absorbent of 
aqueous va been introduced to 
bring about the desired result, which nobody would 
think of doing. 

Mr, Gassiot terms the discharge from entering- 
wires ‘‘ direct,” and states that from outside metallic 
wrappings an ‘‘ induced” discharge may be obtained. 








discharge. These are highly interesting pheno- 
mena, and appear to be infallible guides to meteoro- 
logists in testing their solar thermometers. How- 
ever, a definite power of coil and battery should 
be used, for the effects are intensified by larger 
batteries and coils. Hence it is desirable to have 
these instruments tested by a recognised impartial 
authority, such as the Kew Observatory of the Royal 
Society. 








HYDRAULIC RIVETTER. 
We subjoin engravings of a very handy arrangement 
of portable hydraulic rivetter which has lately been 
introduced by Mr. Ralph H. Tweddell, and which is especi- 
































ally intended for rivetting flanged flue rings, although it is 
also applicable to a variety of other work. The arrange- 
ment which is being constructed by Messrs. Fielding and 


of. squares xegens 3 not a few of 


= 
2 


g 


great 
punched either too large or too 
The lower arm of the rivetter rises as soon as the pressure 


of the hydraulic rivetting, also, it follows that no shock or 
jar is thrown upon the crane chains the work. 
The cylinder of the machine is free to 
slide face cast on one side. 
manner we have described have already been ordered by 
Messrs. Se Co., the well-known boiler makers, of 
Preston, some other leading firms, and we expect that 
the extreme handiness of the arrangement will lead to its 
being largely The machine can of course be 
worked from the pumps and accumulator, such as are 
ordinarily provided by Mr. Tweddell for use in connexion 
with his hydraulic rivetting plant. 








THE NEW TURNWREST PLOUGH. 


ALL implements at present in use for the regular opera- 
tion of ploughing by steam are based more or less on the 
principle of the original balance plough. The two halves 
of the implement resting on two or three central wheels, 
carry two sets of ploughs, one right and one left hand, 
facing each other, and alternately working in travelling 
forwards and backwards over the field, one set being kept 
up in the air, either direct by the weight of the set in the 
ground, or by other mechanical as chains, &c., 
whilst the other is pulled into the ground by the strain of 
the wire rope, or only by its weight and the natural action 
of the share and mould board. 

These ploughs are exceedingly well adapted for deep 
work, viz., for any depths above 6 in, But they are unfit 
for really shallow ploughing, for two reasons. A furrow 
of 4 in. depth takes less than a third of the power required 
by afurrow of 12 in. An engine and tackle capable to 
pull four 12-in. furrows, would, therefore, also be capable 
of pulling twelve 4-in. furrows at the sametime. Any- 
thing less would be out of proportion to the power of the 
apparatus, and would therefore be done at so much greater 
expense, that it could not compete with ordinary horse work. 

But a twelve-furrow plough constructed on the balance 
or any similar principle, involves very serious difficulties. 
The size of the implement becomes so great that it cannot 
be handled, especially at the headlands, in the field. Its 
width prevents its my | taken about readily from field to 
field, and worst of all, the enormous weight of the frame, 
suspended in the air, makes it unsteady and produces 
irregular work. 

The new steam plo designed and patented by Mr. 
David Greig and Mr, Max Eyth, of the Steam Plough 
Works, Leeds, and exhibited by Mr. John Fowler and Co, 
at the Jate Bedford Show, has been constructed with the 
object of overcoming these difficulties, being exclusively in- 
tended for shallow ploughing, and to do an amouut of work 
corresponding vo the power of the engines, and of the light. 
ness of the draught. 

Referring to the engravings of the implement, which we 
give on page 92, it will be seen that the perfectly 
horizontal wrought-iron main frame rests on three 
wheels, the middle one being a castor wheel, and the wheels 
at both extremities working in so-called turntables. These 
latter are of a peculiar description. The ends of the 
wheel axes are keyed to two vertical sliding pieces, 
held by the movable ring of the turntable. They also 
are provided with two small rollers, on which the bottom 
edge of the fixed ring of the turntable (being part of the 
main frame of the plough) rests, so that the weight of the 
implement is practically carried by these tworollers. This 
bottom edge is not horizontal right round, but has two 
recesses cut out, forming inclines, so that when the axis of 
the wheel is turned in the turntable, the rollers pass 
up or down the inclines, and the main frame is lifted or 
lowered from the ground. Two set screws regulate the 
depth to which the frame can be lowered, as they prevent 
the rollers from sinking to the full depth of the recesses or 
inclines above described. The castor wheel also can be lifted 
and lowered by turning a threaded bush, in which the axis 
of the castor turns. 





Platt, of Gloucester, consists, as will be seen, simply of 
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, 
the same direetion in both cases, The general principle 
thus indicated, which no doubt produces the simplest tura- 
wrest plough existing, is frequently used in some of the 
mountainous districts of the Continent for horse ploughs, 
Above the socket the neck of the skife is provided with 
a short horizontal lever and pin, and the pins of all these 
levers work ip a common connecting rod. Another shorter 
rod connects two of the ploughs only, these, instead of the 
single short lever, being provided with a bell crank lever, and 
therefore with two pina. Thus the turning motion of one 
plough is communicated to all the others, and their relative 
position is always the same, On each side of the castor 
wheel there is fixed in the main frame a pulling centre, 
carrying a long horizontal pulling lever, the two pulling 
levers being connected by a rod, Whilst swinging round 
one of these levers moves, beneath the main frame, a 
toothed segment, and this segment gears into a small pinion 
keyed to the nearest plough skife. But as there are only a 
few teeth in the segment, the lever can move about near its 
two extreme positions without moving the pinion, which is 
only tarved whilst the lever moves from one into the other 
of these positions. Bolted to the pinion, on the top of it, is 
adise of a peculiar shape, which touches a corresponding piece 
fixed to the segment by which the movement of the pision 
is locked as soon as the teeth of the segment have left it in 
either direction, whilst at the same time the segment and 
lever are free to move on. The effect of this arrangement 
is, that whenever the pulling levers are in the position for 
moving the implement either way (see Fig. 1, annexed), 
the pleughs are firmly locked or fixed to the frame, whilst, 
when the levers move from the position for going ahead into 
that for turning back, they turn also the ploughs round, 
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In describing the working of the implement, we suppose, 
for the sake of clearness, that it is travelling at the time 
from the “lower” to the “ upper” end of the field, and that 

n doing so it turns the soil from left to right, that is to 
say that the ploughman facing his work bas the ploughed 
ground on his right, the unploughed land on his left side. 
The main frame then travels in a slanting position, 
keeping diagonally across the line of the eight furrows 
which are being drawn at the time. The leading turntable 
wheel runs in the preceding furrow, the castor wheel on 
the unploughed land followed by the trailing turntable 
wheel which also travels on unploughed ground. Owing 
to the position of the wheels in their turntables the leading 
wheel is pushed down to a level with the sole of the ploughs, 
whilst the trailing wheel is permitted to rise up to the 
amount of the depth of the work, as the rollers at the end 
of its axle have entered the recess in the bottom edge of 
the fixed ring of the turntable. The two rope ends are 
fixed to the two pulling levers, both levers standing out in 
the direction of the pull, the back lever holding the rope 
clear of the hind part of the implement. The palling stud 
being behind the steering wheel (the leading turntable 
wheel) and fairly in front of the centre of resistance of all 
ploughs, and the direction of the pull passing through the 
centre, the main frame keeps its slanting position readily, 
and is as readily steered by the ploughman on the front 
seat. As shown above, the slight oscillations of the pulling 
lever caused by steering the implement have no influence 
on the ploughs, which are firmly locked in their correct 
position by the disc and segment connected with the levers. 
The whole undisturbed weight of the implement keeps it in 
the ground, whilst the depth of the work is exactly fixed 
by the three main wheels. 

“Arrived atthe upper headland, the ploughman changes 
his seat and the back rope begins to pall, turning the 
draught levers. The first effect of this is, that by the connect- 
ing wire ropes the two turntable wheels are turned so as to 
stand square to the main frame. In moving thus round 
the trailing wheel is pushed down, the rollers at the end of 
its axle passing over the incline which leads them out of 
the recess in which they were held, whilst coming up the 
field. The leading wheel does not alter its depth for the 


present, but it has come to the end, and, therefore, out of 
its furrow, so that the ploughs are fairly lifted out of the 
ground altogether by the two wheels. At the same time 





the segment, turning with the levers, has turned the ploughs 
round, which now, in some sért, face about ready for the 
back journey. Ail this'was going on whilst the levers in 
their movement have become nearly square to the main 
frame. Now their further motion is stopped by a catch, in 
consequence of which the whole plough itself begins to 
move, the turntable wheel nearest the engine travelling na 
circle along the headland, whilst the other wheel ia, as it 
were, the pivot, round which the movement takes place. 
As soon as the ploughman perceives that the sideway 
motion of the headland end of the implement has been suffi- 
cient, i¢., that the main frame has taken nearly the 
opposite diagonal position to the furrow lines, he pulls out 
the catch, which is worked by a band lever. 

The pulling levers then swing finally round without affect- 
ing the position of the main frame, but they turn the two 
turntable wheels completely round, thereby bringing the 
axle of what is now the trailing wheel into the recess of 
the bottom edge of the turntable, and permitting the 
ploughs to sink into work. The back journey then begins, 
implement and ploughs acting in exactly the same manner 
as before. The nature of the movements at the headlands 
will be more readily understood on reference to the annexed 
diagram, Fig. 2. 
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Thus it will be seen that the whole motion of turning 
round is completely self-acting, the ploughman having 
nothing to do, except changing his seat, and pulling out the 
catch which stops the motion of the segment. 

In going from field to field the three wheels are screwed 
down, so that the ploughs clear the ground fairly. The 


implement then travels of course entirely lengthways, so | 


that an implement of twelve and fourteen furrows will not 
require more space than one of eight furrows 


hollows, to a long ridge lying in a direction from south-east 
to north-west ; and it carried two considerable belts of dwarf 
birch and mountain ash, each having # luxurious undergrowth 
of fern. 

Before anything was done, the whole question was sub. 
mitted to Mr. Kenneth Murray, of Geanies, who i 


the land and made a fail report upon all its of the case, 
Mr. M first dealt with certain objections which had 
Sean eendle cquiecs Gnatane, en wiih were, in brief, 
that the climate was too late and too cold for successful 
cultivation, that the district was liable to mildew and noxious 
mists, and thet it was greatly exposed to wind. He showed 
that the climate is neither so late nor so cold as that of dis. 
tricts which which are already under profitable cultivation, 
and expressed his belief that the mists and mildew would be 
removed by drainage. The exposure to wind he held not to be 
an obstacle to cultivation, but recommended that judicious 
planting for shelter should be immediately undertaken. Ong 
the whole he strongly advised the prosecution of the work, 
and estimated that the reclaimed land, when fenced, supplied 
with buildings, and divided into farms of suitable size, might 
be let ata rental which would return 4 ay cent. upon the 
outlay. This estimate was based upon the supposition that 
trenching would be required for a small area, and only sur. 
face ploughing for the remainder ; and also upon the price, 
four years ago, of certain kinds of labour and materials. A 
report of an equally encouraging character was made by Mr. 
W. Mackenzie, of Easter Ardross. The method of plough- 
ing actually employed has been of a more expensive kind 
than that to which Mr. Murray referred, and the price of 
labour and materials has increased. There is now no pro- 
bability of so considerable an immediate return as 4 per cent.; 
but it seems that the duke may expect as large an interest as 





he would be likely to obtain from the purchase of landed 
property, and that at the same time he will much increase 


| the general value and productiveness of the county. 





| 


Proceedings were commenced, about two years ago, by 
cutting a wide and deep ditch along the north-eastern side 
of the tract to be reclaimed for the purpose of draining its 
superfluous water into the Tirry, and at the same time belts 
or Scotch fir were planted, a good road was made from 
the adjacent highway to the sites of projected teads 
and buildings. The road was formed of hand-laid stone at 
a cost of 2s. 6d. per linear yard, and carried the steam 
ploughing engines, each weighing 19 tons, immediately alter 
it was completed. 

The first actual cultivation was commenced in the summer 
of 1873, on @ tract of 250 acres, divided into two portions by 
the highway. This land was steam ploughed. It contained 
only a few stones, but many roots of trees, which were 
dragged out by the engines, and used as fuel to feed them. 
After ploughing it was deeply drained, about half the drain- 
age being done by stone, and the rest by pie drains, In 
February of the present year about one-third of the ploughed 
area was harrowed, limed, and dressed with 4 cwt. of super- 

hosphate and 1 ewt. of kanat salt to the acre, a portion 

ing afterwards top dressed with nitrate of soda. It was 
sown with oats during the latter part of April and the begin- 
ning of May, and the growth is now highly promising ; 
except that, where the nitrate of soda was used, it is even 
too luxuriant, and is in danger of falling, although portions 
have been trimmed by the scythe. The portions first sown 
are coming into ear, and, speaking generally from the present 
appearance, a yield of six quarters to the acre may be looked 
for. Four cottages for servants have been erected, and part 
of the future homestead; but it is not intended to let this 


Iustead of the spiral ploughs employed in the present land for two years to come. Additions will be made to it 
case ordinary turn ploughs with swinging mould boards | before it is finally arranged as a farm, and in the meanwhile 


may be used in exactly the same manner. 


STEAM CULTIVATION. 


it will be useful for experimental purposes. 

The portion of land next attacked was ed late in 
the autumn of 1873, from which time the steam plough has 
been almost uniaterruptedly at work. Great difficulties were 





A rew days since the Times published an exhaustive article | soon occasioned by buge blocks of buried stone, and much 


on the extensive land reclamation and cultivation works, | thought was expende 


undertaken some two years since by the Duke of Sutherland 
—works which have attained a magnitude wholly unexpected 
at the time they were commenced. This articie is 60 ably 
written, and so full of interest, that we reproduce it almost 
in extenso. 

The county of Sutherland contains 1,299,253 acres, of which 
1,176,837 acres are the property of the duke, and havea gross 
annual value of 58,110/., or an average of lijd.anacre. The 
general character of this unreclaimed ground is that of a wild 
moorland, more or less swampy, and in some places becoming 
absolute bog. The soil consists of a stratum of bog earth and 
decayed vegetable matter of variable but usually considerable 
thickness, resting upon a subsoil of different character in 
different parts, sometimes white sand, sometimes a light brown 
randy loam, sometimes ing more of a clayey character. 
On the drier localities, sheep find an abundance of spring 
and summer pasture ; but the great disproportion between 
the grazing and the arable land has long n a source of 
difficulty and expense to the agriculturist occupiers. The 
arable is roughly estimated at no more than about 20,000 
acres, and hence the county is able to maintain many more 
sheep during the grazing season than in the winter. The 
farmers have therefore been compelled either to leave much 
of their grazing land unutilised or to seek their wintering 
elsewhere—generally speaking in Ross or Caithness. The 
cost of this wintering has about doubled during the last few 
years, and something like 30,000/. has of late been annually 
paid by Sutherland to Ross and Caithness for oatmeal and 
turnips alone. Under these circumstances the Duke of 
Sutherland determined to employ the powers of steam culti- 
vation in an endeavour to enlarge the arable area of his 
county, and he fixed upon a tract of land near Lairg as the 
scene of his first experiment. 

The land in question is about six miles from the railway 
station at Lairg, is traversed by a good highway, is near a 
supply of limestone, and is bounded by Loch Shin on the 
south-west, and by the river Tirry, which falls imto the loch, 
on the south-east. From the shores of the loch the land 
rises geatly, with occasional interruptions by knolls and 





upon contrivances by which these 
difficulties might be overcome. The plough now actually in 
use, see page 96, and which has been brought to its present 
state by successive improvements, may be described as an iron 
frame, about 10 ft. long and 18 in. wide, supported upon six 
wheels or rollers, and bestridden by the shuohones who guides 
it. Two of the rollers are underneath or within the frame, two 
are outside of it towsrds the ploughed land, and two are 
outside of it towards that which is still untouched. The 
plough is so constructed as to work in both directions, back- 
wards aud forwards, without turning, and all ite parts are 
double, except the mould-board, which is made to turn upon 
a hinge, and thus to face either way. Below the centre is 4 
strong flat coulter, presenting a sharp point and a concave 
eutting edge towards each of the frame, and to the centre 
of this couiter the mould-board, is hinged. Just beyond the 
eoulter, both fore and aft. there is a flat iron disc, about a 
yard in diameter, with a cutting edge, and turning freely on 
a horizontal axis transverse to the frame, and on either side 
of each dise there is a broad iron wheel or roller, 2 ft. in 
diameter. On the side towards the land as yet unturned 


| these rollers are 2 ft. Gin. broad, and are external to the 


frame, and on the side towards the furrow they are 18 im. 
broad, and, together with the dises, are contained within the 
sides of the frame. The discs rotate on the same axes a6 
these internal rollers, but can be rendered more or less 
eccentric with regard to them; so that the depth of penetra- 
tion of the discs ean be regulated at will, and may vary from 
4im. to léiv. External to the frame on the other side, 
towards the ploughed ground, are two broad wooden rollers, 
about 2 ft. Gin. in diameter. At each end of the frame its 
erm ome are united rd * oe transverse ion La 
whi passes serves as a pivot for, t 
end of an iron aatt abows wo long, which ee 
i 9 lenge Seltipemaend dock, ving its point shod wi 
o the poe of this hook is paar ge i 

to serve as a traction bar, 
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an: eahimeiiaae 
, he trailing end of the plough, and which 
ry het and Rome its point deeply into the soil, while the 
point of the k ading hook is lifted out of the md by the 
traction of the engine. Above ~ os 1¢ frame ae 
is a seat for the ploughman, and a simple steering apparatus 
by which any desired didwetion may be given to the axles of 
the dise and of the iron wheels, so as to e the course of 
the plough. The traction force is supplied by two steam 
engines, each of 16-horse power nominal, and working up to 
about 40. They are furnished with broad wheels, so as to be 
supported and to more easily on soft ground, and each 
carries the necessary length of wire rope on a horizontal 
irum situated beneath the boiler, They are found to work 
most advantageously when placed about 400 yards apart. All 
s being in gear, the wire ropes from the two engines 
attached to the traction bars of the two hooks, the 
so fixed as to depress the trailing hook, and the 









thing 
thing 
heing 
ver t 


} being 

ploughman in his place, he, when the signal to startis given, 

steers in such a way that the iron roller within the trame 
rresponds to the width of the furrow, and compresses and 

steadies the soil immediately to be lifted. The cutting disc 


1t the same time divides the mat of grass or roots on the 
rface, and the coulter, following at a still greater depth, 
vides the soil below to the necessary extent, and allows the 
ard to turn it over, and the broad wooden roller 


i1d-D 


at the trailing end of the frame to compress it, and thus 

complete the furrow. The trailing hook, held down 
by the lever and by the weight of the trailing rope, fol- 
iows in the same line at a still greater depth, and 


tears a channel through the subsoil without turning it 
p, thus breaking its continuity and admitting sir and 
zht to it, but not bringing it to the surface. When any 
ment is encountered, such as a huge stone or 

y bedded root, the dise aets the part of a wheel, and, no 
nger cutting its way, lifts the plough bodily over the ob- 


etacle, while the trailing hook, in most cases, gets its point 
jerné ath it, and tears the stone or root out of the 


Under ordinary circumstances, the plough com- 

its course of 400 yards in a quarter of an hour. 

n it reaches the hauling engine the lever is shifted to 

her hook, a slight change is made in the steering 
wheel, and in about a minute the other engine takes up the 
vork, and the plough is dragged back again. It traverses 
udden hollows and sharp ascents without losing its 

f the soil, which it penetrates to a depth of from 

and, although it rolls and fi ania over the 

stacles in its way, and gives an uneasy seat 
ts rider, it seems ineapable of being upset. When the 


2 in. ; 
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table terms after the expiration of two such periods. He 
would require the tenants, after the first seven years, not to 
take two white or corn crops in successive seasons, and for 
the last seven years of a lease to bring their farms in rota- 
tion. The rotation which he thinks most suitable to the 
soil and circumstances would be a six-course shift, such as 
three years grass, one crop, and two years corn. 
Proceeding now to the most important part of the ques- 
tion—the outlay required for the reclamation—the prime 
coat of the two engines, the plough, and the wire ropes, is 
23007. It is asserted that the engines will work for n 
years without sensible deterioration, and that 5 per cent. per 
annum would be an ample estimate for the cost of maintain- 
ing them. Now, each pair of engines requires fifteen or 
sixteen hands, as drivers, stokers, blasting men, and common 
labourers to follow the plough, to clear furrows, to move 
stones and obstacles, and to adjust pulleys and rollers under 
the ropes when the ground is uneven. order to cover the 
higher wages of some of these men, we will say twenty, we 
will take an average of 3s. per day, making 3/. in all. We 
will allow the daily wear and tear of the engines to be at the 
rate of 20 per cent. per annum, or ll. 10s. perday. Two 
tons of peat for fuel will be 10s. For daily repairs of engine,- 
and for oil, waste, &e., another 10s. may be allowed, and an 
other for the daily wear and tear of the ropes and other im- 
plements. We thus arrive at a daily charge of 61. for each 
plough ; and each plough is now turning up an acre and a 
fifth per day, so that the cost of ploughing is precisely 5/. 
anacre. So much being known, the other expenses are still 
to some extent conjectural, but Mr. Murray’s estimate is as 
follows :—Ploughing 1175 acres, at 5/. per acre, G875h; 
draining, at 7/., 82251.; clearing surface, at 21., 23501; 
farm buildings, at 6/. 10s., 76371. 10s.; fencing, et 2b, 
2350L.; roads, at 10s., 5871 10¢.; miscellaneous tem- 
porary outlays, at 10s., 5871. 10s.; i 
27,6121. 10s., or at the rate of 23/. 10s, per arable sores I= 
is also proposed to expend about 2/. per acre in draining and 
fencing the pasture outrun; and the total cost and i 
ment of the new farms is expected to be confined withie 
these limits. If this caleuiation should be verified, of which 
at present there seems to be a high probability, the Duke of 
Sutherland will from the first obtain a fair interest for 
his outlay, and will largely contribute to the solution of 
an economic problem of the highest possible importance. 
These works just noticed, extensive as they are, do not 
form the whole of the imprivements which his Grace has 
been mainly or chiefly instrumental in commencing or 
carrying out. Among many others there are three w: 





udiog dise rises over a stone or other impediment, the point 
the trailing hook is buried more deeply than before, and 

very large roots, and masses of stone measuring a cubic 
metimes much more, are dragged out and lelt 
e surface by the action of the plough alone. If the 

es not obtain sufficient hold, the stone or root is 
what cleared by hand, and a chain is cast around it. 
ough next passes the chain is made fast to the 
and in this manner very considerable boulders have 
cut of the ground and carried away. Some- 
however ne or root is too large, or too firmly | 

© 80 dislodged, and then recourse is had to blasting 


1 





When th 


been dragge 


ynamite, which has been employed with perfect safety | 
has never been found to fail 
The huge stones by which, after the passage of the plough, 
r left covered, are available for the construction 
f drains, and of farm buildings, and are seldom in | 
x f the local requirements. But they have to be re- 
from the ground and collected together, and for this 


pose it is intended to employ a train of sledges so made 
they can be dragged with their loads to any desired 
by one of the engines, and then, when they reach their | 
ation, be tilted over and emptied by the other. 

best time for undertaking deep drainage, whether in | 


1 of the ughing or subsequently to it, was a 

matter which had to be determined by experience. The 
r course appears to be best a lapted to wet and boggy 
latter to dry and stony ones, in which, moreover, 

nterred stones become useful in drain construction. 


6 cutting of 
i 


itting leep drains by hand adds very much to 
f reclamat 


ion, and trials are being made with an 
anchor, of which one fluke, buried 

lragged through the ground by 
which the labourers will 


resembDiing an 
a th of 2 ft., is to be 
leaving a 


g channel 


Une of the belts of birch and mountain-ash trees, already 
rectly across the tract of land to be re- | 
i, and the tr have been removed by a process 
of a novel and ingenious | 
lengths of iron chain were cast round the | 
he victims, were hitched to one another, and finally | 


es 


steam 


ured e wire rope. Then one of the engines was set | 

werk, and five or six trees were pulled up together as 

kiy and as easily as lettuces could be pulled up by hand. 

‘ual power exerted was probably much less than in 
the plough or in dislodging the larger boulders, | 

: act ot pulling up trees by the roots is one which 
é foreibly to the imagination, and this method of clear- 
ntation is unequalled for the rapidity and facility 
“ which tt may be carried into effect. 

araged alike by the fine prospects of the growing 

the appearance of the land recently turned up, and | 

way in which mechanical difficulties are being over- | 

the Duke of Sutherland now eontemplates the recla- | 

{ 1000 acres ennually, and Mr. Murray estimates 


i r 

t there are at least 50,000 acres in the oe unty which may | 

aimed with advantage. He proposes to deal with the | 

» acres by making one farm of 125 acres, one of 200 | 

i and one of 250 acres of arable, these three to have 1400 | 

pasture conveniently divided between them ; and | 

rms each of 40 acres of arable, with 600 aeres in com-| 
and 200 acres to be improve l by the tenants. He pro- 
* to let these farms on leases for 80 years, the rents to 
“rease &t the end of each decennial period, and the pro- 
pretors to have the option of resuming possession on equi- 


of 





| certain. 


land that from Golspie to 


| of the town of Wick found expression in a single invest- 


| course until it reaches Forsinard, whence, turning to the 


are especially noticeable, either on account of their 

state or of their probable future; and these are ex- 
tension of railways, the breeding of salmon, and the utilisa- 
tion of the vast stores of fuel contained in the peat bogs. 

The connexion of the Highlands with the general s 

of English and Scottish —s was commenced in 1855 by 
the opening of a short double line from Inverness to Nairn. 
By degrees this line was extended, as a single one, in various 
directions, until, in 1865, it reached Perth in the south, Keith 
in the east, Skye in the west, and Bonar Bridge in the north, 
and assumed the general title of the “ Highland Railway/” 
At Bonar Bridge it was still outside the county of Suther- 
land, and its future course seemed for some time to be un- 


An attempt was made, but unsuccessfully, to obtain the 
necessary funds for the line which has jast been com 5 
and, failing this, the Earl of Caithness, in 1866, promoted » 
railway along the coast from Wick to Thurso, the con- 
tractors for which were to be paid in shares. Parliamentary 
sanction was obtained, but money was not forthcoming, and 
the project fell to the ground. In the meanwhile the Duke 
of Sutherland brought his influence and his purse to the 
assistance of the Highland Company, and their line was 
carried on from Bonar Bridge to Golspie. In 1871 the Duke 
opened his own line from Golspie to Helmsdale, and in the 
same year Parliament sanctioned the continuation north- 
watd, which has just been completed, from Helmsdale to 
Wick and Thurso. The Sutherland and Caithness Railway 
Company was formed, and was authorised to raise a capital 
of 300,000, To do this was by no means easy, for the in- 
habitants of Wick and Thurso were desirous to see the coast 
line constructed, and were apathetic about the other, Ags 
continuation of the Highland system, however, the goast 
line was quite impracticable, on account of the obstacle 
sented by the Ord of Caithness. It would not do to say 
anything was impossible to modern engineering; 
probable traffic of the north-eastern corner of Scotiand would 
neither pay for travelling through the Ord nor for the maine 
tenance and working of a line carried over it by 
gradients. The Duke of Sutherland had already @ 
281,0001. in the construction of northern railways. 

105,000. of the Highland Company's stock, the line 
from Bonar Bridge to Golspie had cost him 116,0002, 
Helmsdale 60,0001. He now 
subscribed 60,0007. more, raising his total interest to 
341,000%.. The Highland Company subscribed 50,0001., 
Sir Tollemache Sinelair 60007. ‘and.a free gift of the land for 
14 miles of the projected line. A few other local proprietors 
subscribed smaller sums ; and it is said that the publie spirit 


ment of 20/. At length the whole of the money was ga- 
thered together, and the line was commenced in two sections 
—one carried northward from Helmsdale, the other south- 
ward from Wick. On leaving Helms'ale the line avoids the 
Ord by turning inland in a north-westerly direction, along 
the valley of the Helmedale river; and it continues this 


north-west, it crosses the county boundary into Caithness 
and proceeds as far as Georgemas, where it divides into two 
branches, going respectively to Wick and Thurso. A great 
part of the line has been made over a trackless moor, almost 
destitute of inbabitants; and the materials for the Caithness 
section were all taken by sea to Wick, and thence along the 


giving a tétal of | expe 


“ mosses,” one of which ly, at the of the 
sos suaniiat anne & ae meael The 
construction of the line has been effected partly by the 
direct employment of labour by the engineers, uy by 
letting it out in small contracts; and, as in the case of the 
nave ee it has all been paid for in eash as the 
work proceeded. _The Duke has throughout taken a warm 





in the p 
Thursday, the Oth inst., t i 
pleted, a short length of rails was laid down to 
















connect 

them, and the Duke took his private and carriage 

from Dunrobin over the aoe of the ling, and visited Wick 

and Thurso. The line has just beem for traffic, to 
the great joy of the district doough w it runs. 

The effect of this railway will not be to bring vast 

tracts of reclaimable land within the of profitable eul- 


tivation, but also to afford to a great 
to the whole of Caithness a new 


cannot fail greatly to increase its The 

industry of Caithness are mainly @# po great nee from 
the coast; and they have hither united to the reat of 
Great Britain chiefly by means o or coasting vessels 


plying to Aberdeen or more sow 


aa ye le trade in herrings and h, in stone for paving 
and other purposes, and in and agricultural produce 
of various Tings; but this has hitherto been 


within certain channels by cost and difficulty of con- 
veyance, and will now, for £he first time, find its way to the 
general markets of ay In the interior, now 


rendered cos vely ble, there is much to attract 
tourists (the ing of the lochs being especially ex- 
cellent), and the ta new inn at Forsinard, w 


not at present passed beyond the 
when we consider the state of the 
existence in Seotiand and Ireland of 
ah inex = ee a matter of natural im- 
portance. The peat, in blocks in the ordinary way, forms 
an eflicient household or furnace fuel, but ito mecteinees is 
limited by its bul. At Forsinard, on the new railway, the 


Duke of has set up a factory for the preparation 
of peat, and | | it in the charge of Mr. Kidd, who 
has ba bought and ingenuity to bear upon the 
ae has constructed a furnace of a novel character, 
in a half ag Sogn. 
m size, affords heat enoug 


and which, although 
h to carbonise large 

@ame peat in an ordinary chamber, and to 

) chareoal of very fine quality, said to be worth 


@al supply, the 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

'  Murppiessroven, Wednesday. 
Iron Market.—Yesterday there was & 
in "Change, and business in pig iron, especi- 

ities, Was exceedingly briek. During the 
there wasa good demand, and more orders 
n out than could well be supplied, for 
now limited by the irregular working of 
» Zhe fact is that merchante who have been 
peculating, ve sold iron without fully covering them- 
selves, are obliged to tome into the market to procure the 
iron, and thus they have to buy at current figures. A good 

















many. are oa being executed, but a 
num on urrage in consequence of 

to ney Sew iron contracted for. 
Besides this, pes | w ked, are not disposed to 
accept by thing like the terms prevalent a month 
agd, and t probably advance their quotations 


before loupe Wo i pig. iron for immediate delivery now 
realises 75s. cash, o. 3 for delivery next month 70s., 
while for odd-ldts of the latter even 72s. 6d. has been ob- 
tained. No. 4 foundry . immediate delivery was sold 
at ‘eaab, and forge at 57s. 6d. four months. There has 
vt ding lately in forge iron, and prices have not 
to marked extent, nor is there much pect of 
a substantial ) t, seeing that large stocks are held 
at some of the and forges. 
‘is Finished Trin Trade.—¥or some descriptions of iron 
is more inguiry, and the outlook on the whole is better. 
-mékers arp receiving a large number of inquiries on 
i, colonial, and foreign account, but they cannot secure 
+ important orders when other districts can undersell 
#0 much as South Wales is doing. The North-Eastern 
Railway is now in the market, and it is expected that 
several of the home railways, which have been holding back 
so long, will shortly come forward. The United States is also 
a better customer again. The plate and sheet mills are well 
employ ya demand is only dull, and not more than 
91. 12s. 6d. got for ship plates delivered at Middies- 
brovgh. ForDats and merchant iron generally more inquiries 








are coming For common bars 91. is the gene 
quotation, tor Pars 9/. 10s., and for best best 10/. 1s. 
South Cleve Iron Works.—A special meeting of the 


shareholders of mpany, who have four blast furnaces 
at Glaisdale, in eland, has been held, and an interim 
dividend at the rate of Biper gent. per annum was declared. 
Last year the company loub.a large sum of money, but they 
have been able te is a8 well as pay the dividend from 
the profits of thé p The 
arises from the 






this company had a e stock of 
id this during the strike at high 
who were not so fortunate. 
Failure of Hopper, Radcliffe, and Co.—The liabilities of 
this fires pfs 140,0002., v*, as the assets are only small, 
the dividend for the unsecured ereditors will be very in- 
ignifi i lhe failure is attributed to the hi 
during the last two years. The 





slg in 
prices of coal and iron 





rails as they were laid down. The engineering difficulties 
have been ipconsiderable, except for some formidable 


are completely closed. 
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THE TRIALS OF H.M.8. JUMNA. 

A sentes of experimental trials have lately been 
carried out in the Indian troopship Jumna, off 
Portsmouth and in the Channel, with the view of 
determining what can be done with the engines 
under the most favourable circumstances, and with 
such alterations of propeller as experience has sug- 
gested, We have already,* in an article on our Indian 
troopships, briefly explained the changes lately made 
in the machinery of the Jumna; and shown how 
much coal saving has been effected by these alter- 
ations during the past season. The Admiralty 
thinks that more can be saved, and the experi- 
ments which form the special subject of the present 
article were ordered to ascertain how much. We 





publish detailed reports, because we feel assured 
that trials like these are of considerable interest to| 
many of our readers. 

During the last season two pitches of propeller 
were tried, each over the whole voyage from Ports- | 
mouth to Bombay and back; and it was reported | 
that on the whole the best results were obtained | 
when the propeller was at its finest pitch. The} 
whole of the experimental trials, therefore, were | 
made with that pitch. Some doubt existed as to | 
whether a screw of less area would not do the work | 
more cheaply, and arrangements were made for re- | 
ducing the area, two trials, Nos. 4 and 5, being | 
made with two blades only in lien of four. 

It appeared not improbable, during 
trials, that favourable results would be obtained 
from a further reduction of consumption of coal per 
hour; and a run to the Eddystone and back was 
ordered to be made on a consumption of 16 cwi. 
hourly. In the end, however, this run was broken 
up into three trials. 

Finally, a full power trial of six hours was ordered, 
with the view of testing the efficiency of phosphor- 
bronze bushes fitted to one of the crank bearings. 
These failed, however, and the trial was not carried 
out as intended. 4 

The trials extended over about three weeks alto- 
gether; the Portsmouth trials lasted four to six 
hours each, and the Channel trials sixteen, twelve, 
and five hours, respectively. The weather during 
the former trials was all that could be desired — | 
wind very light and sea smooth ; on the latter, the | 
weather was favourable to No. 6, but not daring 
Nos. 7 and 8. | 

During the experiments the ship was not dove | 
to her mean working draught by about 18in. Six | 
hundred tons of water ballast had been run into the | 
double bottom ; but this was altogether insufficient. | 
The ordinary working immersion could have been | 
reached by filling up the bunkers with coal; but it | 
was not then convenient. Hence the screw was 13 in. | 
to 15 in. above water on the Portsmouth trials, and, | 
by an alteration of trim, 3 in, to 5 in. above water on | 
the Channel trials. 

The coal used during the first six trials was that | 





supplied for the ordinary work of the ship, consist- | —— 


ing of a mixture of two-thirds Welsh and one-third | 
North Country, both of good quality, fairly mixed, | 
and of fair size; and all ashes were burned. On trials | 
Nos. 7 and 8 the coal used was the best kind 

of steam coal—Nixon’s navigation—hand-picked 
into the ship, and again hand-picked before the | 
trial. In every case the coal was carefully weighed, | 


and the exact be ay noted in the reports, no} — 


allowance being made for waste. 
On each of the Portsmouth trials the ship was taken | 


the earlier | p 


moved from eccentrics on the main shaft. The 
cut-off in each case yaries from one-fourth of 
the stroke onwards. It is to be observed, how- 
ever, that at the earliest cut-off in the hi 
pressure cylinder the friction of the movable blocks 
on the quadrant arm is so great as to throw a 
dangerous strain on the fittings; an’, therefore, 
in ofdinary working the steam is not wut off earlier 
than a mean of 20in. in that cylinder. The re- 
ceiver capacity is about one and a half times that of 
the high-pressure cylinder. The surface condensers, 
one to each low-pressure cylinder, have a cool- 
ing surface of 9786 square feet; the circulating 
water is outside the tubes; the circulating pumps, 
15in. in diameter, and the air pumps, 24in., are 
connected to the main pistons, ‘The boilers are 
circular, pressed to 70lb.; the furnaces are 5 ft. 
long, with a total grate surface of 317 square feet. 
Prior to the trials the furnace bars, 1} in. wide, were 
arranged jin. apart. The total tube surface is 8700 
— feet, and each boiler is fitted with a steam 
ome. 

With respect to the tabulated details of each 
trial, the diagrams were taken at regular intervals, 
the details of pressures and vacuum refer to the 
time when the diagrams were taken, the initial 
pressure is that above the atmosphere, the revolu- 
tions and coal refer to the half-hourly or hourly 
periods into which the trial was divided, and the 
powers are calculated from the revolutions and 
obtained. During the runs on the 
measured mile, diagrams were taken as usual on 
each run, and the details of power, &c., for the mile 
trial are deduced from these diagrams alone. 


No. L—Siz Hours; Four Boilers ; 22.625 Cwt. 
Hourly ; Portsmouth Trial ; Four-Bladed 


of Coal 












































ig Mean | | 
Bs bebiseenebtel niieer | 
i S | £4, Cylinders. | : } 
a4 ea | 
moog i.!| 4 : I 
a 4% a1 tisi¢;ei7@ 
Sie iS) RIS 1 é 3 
1 | 802)... | 18.0 \455| 348| 310| 658 lags 
2 298 ..|188 4.8 | 858 | 285| 638 11498 
3 | 821 45.5| 256 7.5 | 623] 543 | 1066 1498 
4 | 87.8 (89.6) 22.2 = 529 | 601 | 1180 \1428 
5 | 36.1 89.5| 22.5 (7.06| 520] 575 | 1004 |1g98 
6 | 85.7 (86.0) 21.2 655| 486] 528 | 1018 1428 
7 | 85.1 |860/ 21.1 (6. | 474] 476 | 950 |1428 
8 | 85.8 |86.0/ 21.6 ft 406 | 574 | 1069 1428 
9 | 85.8 36.0 20.3 6.38 | 465) 510 | 975 |1498 
10 | 35.4 (34.0; 20.0 6.1 452 | 487 | 939 |1498 
1L | 34.3 |85.0/ 21.1 6.3 | 462| 487/ 960! 927 
12 as ad 20.3 (6.2 | 443) 478 | 921 | 
| | 
Mean. | 34.26 | 21. (6.26) 461) 484 | 945 |1267 
i i ' | | 
Measured Mile ; Two Runs. 
ih On “T 2 ' 
Revolu- | : Second | 
Mile. tions per a First at mean | Speed 
Minute. | “ : * | Speed. | ‘ 
1 | 3463 | 8.182 
8.742 | | 8.742 
2 9.302 


34.73 





It was intended during No. 1 trial to use 25 ewt. of 
coal hourly—equivalent to 17.6 lb. per square foot of 


for a set of two, or, if convenient, four runs over | grate ; but it was soon evident that this could not 
the measured mile. On the Channel trials the speed, | be done with economy. The fires got heavy ; and 
as logged in the ordinary course, was assumed to | towards the end of the trial the supply was stopped, 
be the speed of the ship. The mean speed on the / the fires being allowed to burn down to about the 
measured mile, or the average speed logged, sup- | same condition as at starting. On this and the sue- 
plies a means of calculating the average speed and ceeding trial the vacuum was rather low ; but on 
the knots per ton during the respective trials, and | the later trials it improved considerably. In Ing, 
thence for comparing the coal consumption under| we would remark that the diagrams for the third 
different circumstances. | half-hour were evidently taken when the engines 
The engines of the Jumna are compound, sur-| were working at a speed much above the average of 
face-condensing, three-cylinder, horizontal, and of | the half-hour. 
4ft. stroke; the cranks are placed 120 deg. apart, At first and for about an hour the steam was kept 
the after crank leading; the forward and after | at a pressure of 54 lb. in the boilers—much above the 
cylinders are 77in. in diameter each, with return | cut-off pressure in the cylinders; and the shut-off 
connecting rods; the middle cylinder is 74in. in| valve was used to regulate the speéd.* But after- 
diameter, fitted with a trunk 46in. in diameter, | wards, and throughout all the trials, the shut-off 
and thereby reduced to an effective diameter of | valve was opened wide, and the steam allowed to 
57.96in., or about half the piston area of each of | find its level—the variations of boiler pressure being 
the others. The cylinders are jacketted, and fitted | met to some extent by altering the high-pressure 
with cut-off valves of the gridiron type, worked| cut-off. 


from rocking shafts, whose quadrant arms are z 7 * 
* See the high-pressure fi of No. 4 set of diagrams. 
These diagrams we shall pablish next week. 











No. IL—Siz Hours ; Siz Boilers ; 25 Cwt. of Coal Hourly ; 
‘ortemouth Trial ; Four-Bladed Propeller. 
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Mean x Indicated Horse 
§ #3 q) Cylind Power. 
mB | By | 5 
1 | oa lat) ey | gy 
S/F ei ele ei ei2i3 
Bia js an ~~ |o 
1 | 93.5 |6. | 197 | 58 | 4289 489 | 861 |L498 
2 | 34. |36. | 19.8 | 60 | 431° 461.) 802 |1428 
8 | 86.1 |36. | 20.7 | 6.5) 4651 | 423 | 874 1428 
4 | 83.3 [39 | 238 | 67) 498) 430) 928 |1428 
j | | | | | 
5 | 85.1 |37. | 21.3 | 5.95, 479) 472| 951 [1428 
6 | 85.2 |36. | 21.1./ 581 476) 461 | 987 1428 
7 | 84.5 (30.5| 241 | 61 581 475 | 1006 |1428 
8 | 398 }47.5) 261 | 86} 665 773 | 1487 | 1428 
} 
9 | 40.7 |48.6/ 25.8 9.95, 671, 868 1529 |1428 
10 | 40. |48.-| 264 | 9.75) 676 880 | 1666 |1428 
Al | 40.1 (48.6! 26. | 97 | G68!) 879 | 1647 |1428 
12 | 43.3 [46.5) 25.7 (11.5 | 712 | A124 | 1895 |1428 
| | 
Mean | 36.96) ... 233 (7.5 | 552 624 1176 |1428 
} } | 
Measured Mile; Four Rung and Two Runs. 
Revolu- | Second | 
Mile. jtions per| Speed due Hist Mean) “yy... | Mean 
Minute. a * | Speed. | “Pets 
1 | 84.33 | 10.198 | 
2 | 8406 | 7.877 8,787 
8 83.31 9.474 8.425 8.606 
4 | 8340 | 8.238 6.856 | 8.640 | 8.623 
1 | 8942 | 9424 
2 | 43.28 | 12081 | 10.752 | 10.752 
At the beginning of No, 2 trial the fires were not 
i burned ; but they were burned 


sufficiently 
well out, say rather spurted well out, at the end. This 
explains the extreme ies of power and 
volutions which —the former 
, the latter from 
With the results of No. 1 trial before 
until the fires 
working order as to have enabled 
at least somewhat greater, 
than on that trial. During 
runs, the first consisting of 
of two runs, were made over 
The last set was close on, 
the was at, the end of the 
trial; and one result of the final spurt appears in 
the difference of revolutions of these two miles, 
No. IIL—Six Hours ; Seven Boilers ; 86.8 Cwt. of Coal 
Hourly ; Portemouth Trial ; Four-Bladed Propeller. 
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x ‘ hn FE ago j 
* 5 : | wer. 
j ig £| Cylinders; ~™* To" 
3, ‘e a |g 
: $5 gal 4 |. Sis i 3 
a 9 tims) & 
——_—_——_—_—_——- |_| 
1 | 46.6 |49. | 26.8 |15.6| 768 | 1629 | 2998 [1990 
9 | 47. (62. | 27.1 |16.8| 815 | 1677 | 2491 |1990 
3 | 462 |47. | 28.2 |15.6) 686 | 1633 | 2320 |1990 
4 | 442 /42, | 21.2 |14.4| 600 | 1488 | 2088 |1990 
5 | 434 189. | 18.8 |12.9| 522 | 1269 | 1791 |1990 
6 | 418 143.5! 286 1.0.6! 631 | 1000 | 1631 |: 990 
7 | 42.3 \46. | 25.8 |106| 685 | 1018 | 1703 |2587 
8 | 43.7 |60. | 268 |114| 748 | 1124 | 1872 |1990 
9 | 48.3 |51.6| 27. 11.6) 747 | 1188 | 1880 |1990 
10 | 44.6 (46.5} 26.6 |tt.r} 780 | 1117 | 1846 |:990 
11 | 409 /43. | 28.8 [103 624} 952 | 1576 | 2189 
12 | 41.8 |49.5| 27.7 |11.0| 741 | 1089 | 1780 ligeo 
Mean.| 43.81 24.6 |12.6| 601 | 1446 | 1996 |2061 
Measured Mile; Four Runs. 
Revolu- due |Firet mean | ®00°"4 | yy 
Mile. jtions Speed se mean . 
Minwle’| to Time. Speed. Speed. Speed. 
1 | 40.59 9.704 
2 | 4186 | i9.162 | 10963 
8 | 42.34 9.809 | 10.985 | 10.959 
4 | 424 12.721 11266 | 11126 | 11.042 























At the commencement of trial No. 3 the fires were 
heavy, but they were allowed to burn so low that on 
the sixth, and again during the eleventh half-hour, 
extra supplies of coal had to be used; and at the 
end of the trial-they were much lighter than when 
the trial commenced. It is evident, on the face of 





* Bee page 441 of our last volume. 
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the report, that the power at starting was too high, 
and a few moments’ consideration of the previous 
trials makes it clear that such a power and speed 
were entirely out of the question. The falling off 
was simply a foregone conclusion, and such a start 
could only lead up, or down, to irregularity. 

The ship was docked immediately this trial was 
over, and two of the blades of her propeller removed 








for trials No. 4 and 5 
No. 1V.—Fuur Boilers 20 Cwt f Coal Hourly; Ports- 
mouth Trial ; Two-Bladed Pr peller. 
"| * 
. Me : 
. if leon Indicated Horse | 3 
oo : é e reesures 1a Power. 3 
3 ¢ > ie 4 ylinde rs AS 
ta s5 ws — a 
s/@G-ie¢ieli¢ielai5 
1 426 436) 24.8 (6.15 676 ) 1268 1120 
2 B9.1 39 20.6 (69 515 6g 1124 1120 
3 87.7 36.5| 201 |6.6 611 2 1103 (L120 
4 30.3 36.5 19.9 (6.55 501 82 1082 1120 
5 40 44.5; 188 |6.15 481 655 1036 |1120 
n 6.9 182.5) 17. 15.95 401 | 496 | 897 [1120 
7 36.8 (20. 16 1. 388 423 Sil |1120 
8 36.3 36. 20.5 (9.29 482 429 911 1120 
Mean. 33.83 19.8 | 61 492 033 1025 1120 
Measured Mile; Two Runs 
' Revolu- Speed due First Mean Second Mean 
Mile. tions per > Sima e Mean a 
inute " . Speed. P 
1 8766 | 8592 ~~ hx 
2 87.06 8.654 6.628 6.635 


At the end of trial No. 4 the fires were much lighter 
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Gin at the be ginning, “but | ic dint of knocking t them 
about when near the finish a spurt was made and 
the steam run up sufficiently to increase the power 
somewhat at the time the cards were taken on the 
last half-hour. It is again evident, on the face of 
the report, that the speed at starting was too high, 
and it certainly appears strange that such a high 
power should have been attempted after the expe- 
rience of the earlier trials. We feel justified in sug- 
gesting that the power, had the trial gone on an hour 
or two longer, would not have exceeded that at which 
it settled during the last three half-hours. If this 
be admitted, and it seems very like the truth, the 
exceedingly favourable results deduced from this 
trial are greatly modified. 
(To be continued.) 


ON MODULES. 

In our previous article on this subject (vide page 
1 of this volume), we described the various types of 
modules for measuring and regulating the flow of 
water from canals and reservoirs under a variable 
head of pressure that were used before the adoption 
modules. Although some of these 
were complicated in form, as well as much varied in 
detail, the types were exceedingly simple; they all 
required the occasional attendance of a keeper for 
adjusting them according to the variation of pres- 
sure ; they were made of brickwork and masonry, 
and consisted of a series of = passages and 
covered chambers connecting orifices and overfalls. 
It is quite evident that, except under special circum- 
stances, such modules are far behind the wants of 
an age that economises labour, attendance, and 
supervision wherever possible. A module to be of 
any use must in the first place be self-acting. Nor, 
indeed, is this all. A large number of self-acting 
apparatus for regulating the supply or flow of water 
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“have been designed and used, but three-quarters of 
them do not answer all the purposes required of 
them st present. Some are large, some expensive, 
others involve a large expenditure in protective or 
additional large chambers, others are complicated 
and liable to get out of order, and others involve a 
loss of head, which, in the case of their application 
to irrigation canals of small fall, is an insurmount- 
able objection. The worst of them may be said to 
be those that fail in their main object in producing 
practical accuracy of discharge. With all these 
objections to deal with, it will not be necessary for 
us to do more than make passing comments on the 
greater number of them, and the principles involved 
in their design and construction. 

We will, however, first mention the requirements 
of a good module. The primary consideration is 


| that under all ordinary circumstances the discharge 


may be practically constant and correct, that is, 
should not be liable to vary more than 5 per cent. ; 
secondly, that it should be very simple in construc- 
tion and application ; thirdly, that it should not be 
liable to derangement ; fourthly, that it be portable, 
easily applied and removed from any portion of the 
canal without involving much waste or loss; fifthly, 
that it should not involve much loss of head, and 
that it should be able to drain the main canal or 
basin of supply, down to a level of one foot above 
its bed, ms deliver water if need be as high 
as within one foot of full level in the ; 
sixthly, that it be inexpensive, not costing in Eng- 
land more than about 10/., and more than 8/. or 4/. 
additional for its attachments, slabs, cisterns, or 
chambers, and setting it in place in working order. 
There are perhaps only two mcdules yet designed 
that will to our knowledge fulfil, or patwey 
these conditions ; these we will for the present term 
portable modules, and defer dealing with them until 
after we have commented on the others, some of 
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MACHINERY FOR TREATING SILK WASTE: SCREW GILL ROVING FRAME. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, ENGINEERS, LEEDS. 
(For Description, see next Page.) 


which have advantages or disadvantages worthy of power of flotation may be entirely neutralised ; should as follows: A masonry reservoir 11.15 ft. by 
notice, or have attracted special attention in any | it be too easy there will be leakage, and perhaps to | 14.76 ft, having its bottom at a level approximately 
way. a serious amount; the loss of level is seriously great, | 3 ft. below the bottom of the canal, is connected 

Until recently, the power of flotation was the | the delivery level never being higher than 1 ft. above | with it by a rectangular masonry passage having a 
sole means adopted in self-acting modules for ob- | the bed level of the canal. Modifications of this | horizontal masonry covering at the level of low water 
taining an equal discharge under varying heads in | contrivance, having in view the abolition of the loss | surface in the canal ; a transverse masonry wall stops 
the canal or basin of supply. The simplest manner | of head, have been made by using syphons either | the action of the water, which enters the reservoir 
of applying this is perhaps in attaching or fixing the | erect or inverted, instead of the sliding vertical afterwards by two passages, one on either side, the 
pipe or pipes of supply to the float itself, thus in- | pipe. They certainly attain that object, but intro- | wall and passages taking up @ portion of the reser- 
suring a fixed head of pressure on their entrance, | duce new defects sufficient to render them less useful | voir space. Beyond two pairs of grooves for putting 
however much the surface level in the supplying | for purposes of irrigation than the original suspended | in stop-planks for shutting off the water entirely 
basin may vary. So far as this, the modules depending | opening ; they are expensive, and difficult to — during repair, there is no other sluice or check to the 
on this principle appear excellent, but unfortunately | the action of the syphons is liable to be stopped by | free flow of the water. In the centreof the rectangular 
all of these seem defective on account of other con- | accumulation of air, and their discharge is not only | reservoir is a cylinder of masonry, having an in- 
siderations, For instance, in “‘ the suspended open- | practically low in comparison with their theoretical ternal diameter of 2.30 ft., being 1.00 ft. thick, the 
ing,” where the water enters through two horizontal | calculated discharge, but also is variable, as they are | bottom of it being approximately 2.00 ft. below the 
Pipes into the body of the float itself (which is kept | very liable to foul ; their adjuncts, chambers around | bottom of the reservoir, and its top edge about 
submerged to a sufficient depth by weights) and | and attached, are expensive. The vertical pipe ar- | 2.00 ft. below low water canal surface. An iron 
passes out of it through a vertical pipe fixed on to | rangement of the suspended opening is the principle | cylinder is made to fit the internal masonry closely, 
the lower side of it, the vertical pipe Pas to slide up | on which many water-meters, used by water com- | and to slide up and down in it, and to hang by a rod 
and down in a species of stuffing-box in a masonry panies for discharging water in large quantities, | and adjdsting scréw to a wooden bar supported by 
platform below, so as to discharge itself clear of the have been constructed ; the same principle has been | two wooden floats placed clear of the masonry, 
water in the main canal, and prevent the latter from | adapted to purposes of irrigation in the module of each of which is 1.64 ft. deep, 1.31 ft. broad, and 
leaking through into the well below the platform, | M. Monricher on the Marseilles canal, constructed | 5.24 ft. long. There are also two vertical bars in 
from which the moduled water alone should be between 1839 and 1850, It is intended to supply | the reservoir outside the floats, up and down which 
drawn off. This is plainly a contrivance that would irrigation channels having discharges of from 1.06 | the bar slides on rings. The adjusting screw enables 
be defective for purposes of irrigation; should the | to 4.24 cubic feet (30 to 120 litres) per second as a | the iron cylinder, which is about 5.8 ft. long, to be 
vertical pipe not slide easily in the stufling-box, the | constant supply. ‘The details of construction are | placed so that its upper edge may be set at any 
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depth below the water surface, so as to produce any | circular brass float above, which floats freely in the 


required discharge. This, when once fixed and/| water of a 


well 3.38 ft. by 3.94 ft. square 


checked is never altered. The whole is enclosed in | and 4.16 ft. deep ; at the bottom of this well, which 


a locked building. 

The water of the reservoir therefore enters the 
iron cylinder above, and flows out below ; the lower 
water being divided from the rest of the reservoir 


is on a level with the bottom of the main canal and 
the rectan masonry connecting them, 
is a cire orifice 1.56 ft. in diameter, within 


| which the lower end of the module is made to work 


above by reer | divisions, it rises through the vertically, the plug and plate being of bronze to 
t 


masonry passage 


us made into the masonry water- | prevent rust. 


low this well again is a second 


course or irrigation channel, the bottom of which | one, into which the water falls after having passed 
is not more than .75 ft. below that of the bed of the | through the ring between the orifice and the plug. 


| 


main canal; the channel section is 2.00 ft. by|The entrance of the rectangular passage leading 


1.51 ft., having a small enlargement 3.28 ft. square 
at the commencement of the channel. Plans and 


details of ihe module here described are given in | covered in at the top by slabs to the 


Moncrieff’s “ Irrigation in Southern Europe.” 
In this module, therefore, 
viz, that of the iron cylinder, is constant; the edge | 


of the cylinder rises and falls by flotation ; the loss | the module hangs freely from the centre of the 
and can be slightly raised or lowered in order to 


of level is aa small as can be conveniently obtained 


in modules of this principle of design, and if the | diminish or imereasé the di 


cylinder could, without much care or superinten- 
dence, be made to work well in the masonry with- 
out leakage or friction to any detrimental extent, as 
stated by the engineers of the Marseilles canal, the 
amount of inaccuracy of discharge cannot be great, 
It would doubtless be an improvement were some 
arrangement applied to this module for preventing 
silt from entering the reservoir, which must be liable 
to interfere with the working of the cylinder, and 
produce a greater deteriorating effect in thigmodule 
than in many others. The masonry portion of the 
module would require good workmanship, and the 
putting together of the whole in good working order 
considerable care. Itis, therefore, rather ex ive, 
aod certainly has not the element of portabllity. 

The Suspended Plug is like the suspended - 
ing, a principle that has been adopted for eetaes 
and applied in a very large variety of some of 
which involve complexity of parts and details. Its 
main principle is probably slightly more modern 
than that of the latter; both are decidedly old, but 
as these old contrivances are tually being re- 
invented, a brief description of their principles may 
be of use to some, while comments on them may 
deter others from wasting their energies on an idea 
that appears to have been fully worked out. 

‘The simplest case of the suspended plog is this. 
A circular orifice is fixed in a floor at the level of 
the bed or bottom of the canal or reservoir, and a 
plug of varying section is suspended in it, being 
attached toa float that rises and falls with the sur- 
face of the water; the annular water passage thus 
left open is made to discharge equal quantities under 
varying heads by proportioning the section of the 
plug throughout its length ; the area of the annular 
opening being in inverse proportion to the velocit 
of discharge. ‘To insure a free fall there is a well 
below the floor into which the water falls to a depth 
equal to that of the depth of the floor from bigh 
water level of the canal. The depth of the float 
and its attachment to the plug prevent its acting at 
a depth of water of less than one foot in the canal. 
These two points, which are serious objections to 
the adoption of this module on irrigation canals, 


44 


the section of outlet, | iron trap-door. 


from the canal, which is only about 3 ft. long, is 
protected from silt by an iron grating, J 
level in’ 


| the canal ; the well is also covered in by « locked 


n 


R. 


In this module friction is reduced to a minimum ; 


float, 

through 

the ring, or space between the edge of orifice 
and the ; but when a constant discharge is 
required it is finally adjusted and then 
entirely left alone. float is about 2 ft. in 
diameter, having a thickness in the middle of about 


9 ft., and at the edges of .6 ft. 3 

This module dischar ges one cubic metre (35.3166 
cubic feet) per hour, and is hence styled 
metre, the discharge being .2777 litres, or .0098 
cubic feet per second. The curve of the module or 
bronze plug is such that the roots of the vertical 
absciase vary inversely as the differences between 
the squares of the of the orifice and of the 
horizontal co-ordinate. Hence, if the required 
discharge is given with a head of water of one metre, 
when the diameters of the orifice and are 
respectively .20 and .1653 metres, then if the head 
of water be reduced to .81 metres, the diameter of 
the plug at the level of the orific must be .1610 
metre 


as . 
Wi : VBL: s (.20))—(1610)? « (1663). 
The letigths to nt diameters 
of the taper of es re a constant dia- 
meter of orifice of be ad follows : 
Depthe from water eutiaes ao 12 «6 60 OAL CT 
Diameters of plug 00” .0585 .0912 a 1374 


Depths from water strface L26 1.90 271 3.7 
Diameters of -1480 .1554 .1610 1658 


ug 
The principle being that the velocity of discharge 
through an orifice varies with the square root of the 
head of water; thus taking Rr to represent the 
radii of the orifice and plug respectively, the dis- 
charge per second 

Q=c# (R*-r*)V2gH, 

H being the head of water, the value of the ne: 
mental coefficient ¢ being for this case deduced from 
a series of experiments of Don Juan de Ribera, to 
be .63, in accordance with similar results obtained 
in ordinary practice in parallel cases, This is pro- 
bably the module in most perfect accordance with 
theory yet designed ; it is, however, of small dimen- 
sions, and hence likely to be much affected by even 
the very small proportion of silt that would pass 
through the grating. Its principal defect is that 


have been much modified in the more complicated |the loss of level necessarily involved in it in order 


modules constructed on this principle, which will 
hereafter be mentioned, As to the plug itself, it is 
either a conoid hung in a circular orifice, or a flat- 
sided conoid of equal thickness in one direction 
hung in an orifice which is rectangular laterally 


to obtain a free fall would render it inapplicable in a 
very great number of cases, where even a few inches 
of fall are of extreme importance. 

The modifications of this type of module consist 
in putting the float in a separate chamber which 





and of circular curvature transversely ; in the latter |thus becomes a silt trap, and relieves the orifice 


case a fixed area is left open on the flat sides of 
the plug which has to be allowed for in the calcu- 
lations for the section of the plug. The diameter 


from being affected by silt, the connexion between 
|the float and the cone being either a chain passing 
over two runners or a lever; in these cases the plug 


of the plug in the case of the conoid is thus obtained : | is reversed, having its broader end upwards; the 


Calculate the areas required to pass the required 
discharge for various heads of water, say, from ] to 
10 ft. for every three inches, and deduct these from 


the fixed area of the orifice, the remainders are then 
the areas of the circular sections of the plug for | charge. 


those depths from which the diameters are obtained. 
The flat conoid can be made of the same lateral 


friction involved affects the working of the module 
and its accuracy of discharge, and in the case of 
‘levers, the lengths of the arms modify the quantities 
employed in the calculations of sections of dis- 
In some cases the form of the lower well 
|assumes various forms, having for their object the 
reduction of the loss of level existing in the more 


| 


section for all discharges, the thickness of the flat | simple type. It is extremely doubtful whether any 


sides being increased in direct proportion. 


| of these modifications can be covsidered advantageous 


The following is an example of a module designed ! on the whole. 


on the suspended pias poset, and is perhaps | 
it in actual practice, It)}type are generally suited for large quantities of 


the simplest 5 ey 0 
was designed 


y Don Juan de Ribera, projector of | water where great accuracy is not required. 


Rising and Falling Shutters.—Contrivances of this 


The 


Loyoya Canal, or Canal of Isabella Segunda, | falling shutter, as used on canals in England or 


and is used on that canal with good effect. 
It is so arranged that the size of the outlet 
diminishes when the head of water increases. 


module itself is a long tapering bronze plug, .524 ft. 


iu diapveter at its lower end, and is attached to a| 


Scotland, is an oblique shutter hinged below, and 
raised or lowered in front of an opening in the side of 


‘The | the canal by two floats im recesses, the water pass- 


ing over the upper edge of the shutter in a tolerably 


an hora- | the 


shutter in front of an opening in the side of and 
down to the bottom of canal; it.is raised or 
lowered by means of a float attached to it by 
a chain passing over a runner, the float being in 
chamber, and having trunnions and 
friction rollers running in curved grooves or recesses 
on each side of the chamber; these curves require 
very accurate construction in order that the dis- 
Ipsy not vary under different heads. A 
: of this contrivance, with diagrams, 
| ted vol. iv., page 125, it will not 
ary to recapitulate it here. 
having pressure on 
very to stick, and get out of 
A hence very inferior in practice, 
‘ under favourable conditions can 
work very accurately. 
three pan comprise the whole of the 
wand ies a have been 
to ect; in our next 
on this subject we purpose describing such 
self-acting modules as are adapted to irriga- 
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THE UTILISATION OF SILK WASTE. 
(Concluded from Page 6.) 

Tux next operation is performed on the drawing machine 

(see page 106). This machine is similar in construction to 

preceding machines, and the mode of operation is almost 
the same. The gills, however, are finer and closer together. 
A number of slivers from the set frame are passed through 
the drawing machine, and delivered in a small sliver. 
is repeated some three or four times; each time the drawing 
action is reduced, and a greater number of slivers are put 
through, thus getting, by constant doubling, a fine, straight, 
and equal sliver for the roving frame. This roving frame 
(see page 99), still further reduces the sliver from the drawing 
frame by passing it through a very fine screw gill. But 
instead of delivering it again into a can, this very fine 
sliver is passed through a flyer at the top of the spindle, 
and slightly twisted, from one-half to five twists being put 
i The flyer winds this slightly twisted sliver, ur 
as it is now called “rove,” upon a bobbin running upon the 
spindle. This bobbin is driven at a varying speed by 
means of differential gear. This arrangement decreases the 
speed of the bobbin automaticaly as the winding on of the 
silk increases its diameter. 

The rove is now taken to the spinning frame (see page 98), 
which is similar to what is used in dry flax and worsted spin- 
ning. The rove is passed through a pair of rollers at the top of 
the frame, passes over a teusion plate, and through a pair 
of small carrying rollers into the bite of the bottom or draw- 
ing rollers. The rove is greatly reduced in size by reason 
of the drawing rollers running so much quicker than the 
top rollers, and is twisted and wound upon a bobbin work- 
ing upon a spindle running below the rollers. The yarn is 
now completed, but is rarely used as spun. It is generally 
used doubled, similar to cotton, flax, and other yarns. This 
is a simple operation; two or more bobbins from the 
spinning frame are placed upon pins at the top of the 
twisting or doubling frame, passed over a serics of tension 
rollers twisted together and wound upon a bobbin, exactly 
the same as in the spinning frame. The spinning and 
twisting frame exhibited are for economy of space combined 
in one machine (see page 98). They are usually made distinct 
machines, and have about 150 spindles on each side. After 
the twisting or doubling, the thread goes to the reeling ma- 
chine (see page 106), and is made into hanks. This operation 
measures the thread into fixed standard lengths; the ma- 
chine is arranged with self-acting stop motions, to stop the 
machine when the correct length is run out. The yarn is 
now made up into bundles for the market. 

It will thus be seen that the preparing and spinning of 
waste silk is a branch of manufacture which has now been 
thoroughly worked out and established, and that a material 
which but a few years ago was considered worthless, is now 
utilised, the products being little, if at all, inferior to the 
thrown or neat silk. It is now extensively used as weft in 
the weaving of Bandanas and piece goods, satin and velvet, 
ribbons, cords, yarns for sewing threads, &c., and also in 
the fancy piece goods such as produced in Manchester, 
Bradford, and elsewhere. The spinning of waste silk is 
extensively carried on with Messrs. Greenwood and Batley’s 
machinery in many parts of England, Switzerland, France, 
Germany, Italy, and the United States. The manufacture 
is one that is growing with extraordinary rapidity, as the 
continued perfection of their dressing and preparing 
machinery enables spinters to make use of low materials 
which a few years ago would scarcely have been looked at 
by the most enterprising manufacturer. 


~~ 








A Brteras Gas Company.—The sales of gas effected by 
the Belgian Genera! Company for Lighting and Heating by 
Gas in the nine months ending with May, 1874, inclusive, were 
430,209,363 English cubic feet. The corres ing sales in 
the same period of 1872-3 were 409,469,448 English 
cubic feet, showing an increase in 1873-4 of 20,739,915 Eag- 
lish cubic feet. company’s operations extend beyond the 
limits of Belgium. Thus it has works at Prague, Rimini, 
Valenciennes-Anzin, Sienna, &. 





uniform volume, The rising shutter is a vertical 
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BUTE DOCKS AND. THE MECHANICAL 
ARRANGEMENTS FOR SHIPPING COAL* 
By Mr. Jons MoComnocuts, Cardiff. 

Tu author having devoted a brief introduction to a reca- 
pitulation of the circumstances connected with the develop- 
ment of the port of Cardiff, proceeded to give an able account 
of the construction and capacity of the East Dock, West 
Dock, and new Basin, which was followed by the eon 
interesting description of the trade — pores and a 
ner in which ite requirements are m princi r- 
tion of the trade carried on in the Bute Docks is the po 
of coal and iron, which amounted to 2,796,975 tons in the 
year 1873. ‘Lhe import trade of iron ore, timber, and 
merchandise amounted in the same year to 634,737 tons. 
The consequence of the preponderance of export is that ships 
arrive at the port mostly im ballast, and special provision 
requires to be made for the discharge and deposit of this 
ballast. 

There are seven {eam cranes for this —. four of which 
are capable of discharging 200 tons each per hour. These steam 
cranes discharge the ballast into railway wagons, which are 
conveyed a distance of about two miles to spare land, where 
the ballast is deposited. To provide for the safe removal of 
the vessels from the ballast quay to the loading berth after 
the discharge of the ballast, wooden booms, weighing from 
five to fifteen tons each, are now fixed, one on each side of 
the ship, to keep it steady after the ballast has been removed. 
The growing use of water-ballast for steamers engaged in 
the coal trade at the present day has greatly facilitated the 
expedition of preparing vessels to receive their outward car- 
The mineral traffic to the West Dock is supplied ex- 


roes. 


el usively by the Taff Vale Railway from Merthyr, Dowlais, 
and the Aberdare and Rhondda Valleys. The traffic to the 
East Dock is supplied jointly by the Taff Vale, the Rhymney, 


and the Great Western Railways, the latter of which is the 
means of communication with the great coalfield now being 
opened up in the centre of pee in the Ogmore 
district. The London and North-Western Railway and the 
Midland Railway have also access to the docks by their 
connexion with the above railways. A very large extent of 
siding accommodation is required for working the coal shi 

ping trade, as, owing to the fluctuations of trade when supply 


at times exceeds the demand, loaded wagons have to be | pai 


stored in the sidings. The extent of sidings provided and 
maintained by the trustees of the Marquis of Bute in con- 
nexion with the docks amounts to fifteen miles in length, 
the whole of which is at times fully occupied. 

The mechanical arrangements for a coals at the 
West and East Docks are on the high level, or balanced 
principle. But at the New Basin the low level system has 
been adopted into hydraulic taps for elevating and lifting 
the wagons. 

The number of tips for loading coals at the Bute Docks are 
as follows, via. 

15 Balance tips in the West Dock. 

16 = a » Hast Dock, 

3 Hydraulic tips in the East Dock and Basin. 
1 in entrance channel for loading in 
tideway. 

~ ad » in New Basin. 

43 Total number of tips. 

Each tip is eapable of shipping 660 tons of coal per day of 
ten hours; the total shipping capacity of the Bute Docks is 
therefore equal to nearly 8,000,000 tons of coal per annum. 
In some instances as much as 200 tons of coal have been 
shipped per hour at the new hydraulic tips, and it is not now 
uncommon for a steamer of 1500 tons to enter the basin at 
high water in one day, discharge her ballast, receive her out- 
ward cargo, and leave at high water the following day, the 
entire operation having occupied less than twenty-four 
hours. The balance tips consist of suspended cradle or 
platform sliding in vertical guides, and supported by balance- 
weights connected on each side by chains a over the 
pulleys at the top of the framing, upon which are brakes for 
controlling the motion of the cradle, The balanceweights 
are sufficient to raise the cradle and empty “—. but not 
equal to the load when a full wagon is upon it. The wagons 
are each discharged from an end door into an inclined shoot 
extending over the hatchway of the ship, and having screens 
in the bottom for separating the small coal. The wagon is 
tipped for this purpose by hooking a suspending chain on to 
the Law end, and then lowering the rome me by means of a 
brake, until the wagon is ti sufficiently for dischargin 
the coal. The brake is Kes gouame » oat the cradle car 
empty wagon rise to the top, and the wagon is run off into 
& siding; the platform is again r to receive another 
loaded wagon. In discharging the wagon by this means a 
height of 9 ft. is lost by having to lower the eradie for tip- 
ping the wagon, and @ gradual increase in the size of ships 
to be loaded rendered it necessary to prevent this loss of 
height in the tips in order to raise the shoots to the level 
required by the higher decks of the ships. This was effected 
by raising the tail end of the wagon for tipping it instead of 
lowering the cradle, the tail end being hauled up by « winch, 
worked by men. 

This tedious process was subsequently superseded with 
great advantage by a hydraulic lift, consisting of a simple 
\rmstropg crane cylinder, with 9 in. ram and double pulley 
connected to the tipping chain, which plan is now in 

n the balance tips at both the West and East Docks. 

‘he first balance tips constructed in the West Docks received 
the wagons on the cradle at the level of 18 ft. above the 
juay, but the continued increase in the size of the ships to be 
ioaded has necessitated the raising of the railway level, and 
‘he framing of the tips 2 ft. higher, making the level for the 
wagons at the West Dock 21 ft. above the dock crossing, or 
“6 it. above the water. The coal tips at the East Dock were 
riginally constructed at this higher level, and in conse- 

j4ence of further increase in the size of the ships to be 
loaded, the height of the additional tips recently constructed 


* Abstract of Paper read ‘before the Institution of Me- 
coancal Engineers at Cardiff. 
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When the Great Western Railway came into Cardiff on the 

a a — the other railways, ith the 
at the leve may, 0 ‘oe eoneneey: © ee 

isi quel eogees fem, shad Invik tne i 
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them i 
pose the Armstrong hydraulic tips were 
of these hydraulic tips was made with timber 
the latter ones are entirely of iron. The cradle 
the wagon is raised by a vertical hydraulic ram, 1 
diameter and 20 ft. in length of stro i 
at the four corners. The loaded wagon is raised upon 
cradle to the level of the shoot, and the cen’ 

cradle with the rails upon which the wagon 
tipping frame, which is pivoted at the front 
and is tipped with the wagon upon it by means of a 
hydraulic cylinder below the cradle and attached to it. 
cylinder oscillates on trunnions to follow the motion of the 
tipping frame, receiving its supply of water through one 
trunnion from the main centre cylinder, and exhausting 
through the other trunnion. The whole tid con- 
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veniently by a man standing on a side orm at 
the top of the framing with the several hydraulic 
at hand. The raising and lowering of the shoots for adjust- 
ing ite height and inclination is effected by a sim 
acting means that entirely dispenses with the hand la Te- 
quired in the balanced’ ] i 

wo short arms are made to project from the platform, 
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position. The two arms that 
to ically and clear 
and when required they are thrown i 
small chain. The point of the i 
similar manner by means of t i 
at the top of the framing, and brought 
the a one at each side, 
frame by clips at the desired level. hen req 
altered t chains are put upon strong hooks fi 
edge of the cradle, an or 
cradle the point of the shoot is drawn u 
desired, the chains are pinned again in the new positio 
a ee ee ot 0 ee ee 
‘or necessary to special precautions 

party Being aymad ya in diseharging the coal wagons 
into the ship holds, and for this purpose an anti-breakage crane 
has been applied with great success, and is now in 
use. This is a square iron bucket holding one ton of 
hopper shaped, with a hinged flap for discharging 
bottom ; it is suspended from an independent light jib crane, 
fixed at one side of the tip frame, having by Uhtiog and 
turning motions. In commencing the loading of a ship this 
bucket is filled from the shoot, and then lowered to the 
bottom of the hold, and emptied by pulling up the bolt that 
secures the flap-door; the process being repeated until a 
conical heap of coal is tipped high enough to nearly reach the 
batchway. The shoot is then allowed to discharge freely, 
and delivers close down upon the heap, so as to prevent any 
breakage of the coal by a vertical drop. The t of the 
shoot is contracted to check the fall of the coal down the in- 
cline, -, that the shoot is choked u by the coal, See 
charge from the point requires a little assistance by 4 
and is thus ke’ oder control whilst the bucket is being 
filled. The w is effected with t expedition, 
the disc! of the bucket in the ship’s hold being m 
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this difficulty, and still utilise the hydraulic 












on 
the 


ie 





self-acti the bolt that releases the door being f. d to 
a chain which is fixed on deck, and shortened to the required 
length as the filling proceeds. The buckets are also used 
with advantage for discharging ballast or ordinary mer- 
chandise, and for filling into wagons the small coal that passes 
the screen in the shoots on to the ship's deck. 

Notwithstanding all these precautions, the pi 
slack that is found in igi retin ng 
the end of the voyage is y too in amount 
satisfactory, and the author considers that this is due to the 
want of care in trimming the coal in the ship's hold, in which 
process great breakage of coal is caused by the carelessness of 
the men. This has been practically at the Bate Docks 
by loading a vessel by means of barrows filled direct from the 
shoot and lowered into the hold, and then wheeled at once 
to the far end of the hold, so as to avoid any subsequent 
trimming. The result was that although some extra cost of 
loading was incurred, the oval was delivered in such ex- 
ceptionally condition, that the extra cost was much more 
than covered by the reduction in loss from slack. 

In ‘the comparison between the balance tips and the hy- 
draulic tips there is not much difference, either as 
facility andj rapidity of shipping coal or as to cost of work- 
ing, <n oo in the case of a fixed water level, as in 
East and West Bute Docks, which are constantly kept 
to the level of 1 ft. below the coping by the feeder from 
river Taff. In the tideway, however, ouside of the 
the hydraulic tips are, in the author's much 
to the balance tips, as they afford the means of 
greater range of working. An objection to the balance 
is the heavy and staging required for bringing 
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FOUR-SIDED 


MOULDING 


AND PLANING MACHINE. 


CONSTRUCTED BY THE ENGINE AND WAGON CONSTRUCTION COMPANY, SIMMERING, NEAR VIENNA. 













































































* 
“ aoe 
2 
= ©. om -—~ 
im *) | 
| 
4 H| 
Hl j 
t: Bil 
1 8 
t i: poll) 





Tue planing and moulding machine constructed by the 
Simmering Engine and Wagon Company, and illustrated 
above, is a good example of the better types of wood-work- 
ing machinery constructed in Austria. 


It will be seen that the four-feeding rollers placed at one | 


end of the machine are arranged alternately, one being 
fluted and the adjacent one plain. 
driven in the manoer shown in the drawings. At the de- 
livery end is a transverse shaft with a fast-and-loose pulley 
atone end. As will be seen the machine can be thrown in 
and out of motion by the operstor at the feeding end, a long 
rod extending the whole length of the machine being pro- 
vided for the purpose. The pulley at the other end of the 


shaft drives a small pulley having a pinion on the same | 


shaft, and driving a large spur wheel. A pinion on the 
shaft of this latter gears into a second spur wheel, which 
transmits motion through gearing, as shown, to the top pair 
of feeding rollers. It will be seen that these rollers run in 
bearings placed at the ends of levers connected with a trans- 


verse shaft, and that a vertical rod goes down from the end | 
of each of these levers to a table underneath the frame, by | 


weighting which any desired pressure can be brought to bear 
upon the timber. The bottom pair of rollers are mounted with 
eccentric spindles, and their relative positions can be regulated 


by means of two worms on one shaft, and gearing into two | 
Im- | 


worm wheels placed on the ends of the spindles. 
mediately in front of the feed rollers is placed the bottom 
cutter block, as seen in the plan and side elevation, while 
above the cutter is a shaft resting in bearings bolted to the 
top of the frame, and carrying two plate springs for pressing 
against the top of the timber. At one end of this shaft is 
a lever weighted, asshown. The arrangement of side and 
top cutters, pressure rollers, &c., is very clearly shown in 
the drawings. 


Only the top pair is | 


France, must absorb s considerable quantity of railway 
| material. 
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Tue Freycu Inox Traps.—Some firms in the department | 
of the Nord have attempted an advance of 8s. per ton in the | to have earned last year a profit at the rate of 9 per cent. 
price of merchants’ iron. It can hardly be affirmed at | annum upon the capital expended. The net income of 
present, however, that this advance has been generally | wee a ont there was a 
accepted. Rolled coke-made iron is still obtainable in the | profit 
Nord and in the Haute-Marne at 8/. 16s. per ton. 
although the new railways, which have been conceded in | missioner with a view to the issue of 950,000/. 
This sum is to be i i 
execution of other improvements. 








Westery Rattwar or Busxos Arnes.—This line is stated 


me increase of 
year. The line is 145 miles in length, and the 
Fresh | cost of consttuction and equipment has been 1,225,001. 


| orders still come to hand but slowly in the French iron trade, | Mr. Huergo has been deputed to proceed to E: as com- 
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THE VAVASSEUR 7-INCH MUZZLE-LOADING GUN, AND CARRIAGE, 


CONSTRUCTED AT THE LONDON ORDNANCE WORKS, SOUTHWARK. 














Fig. 7 
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Ws publish, on the present page, engravings of a 7-in. | consists, as will be seen from the section Fig. 2, of an, the base of the A tube to form the screw for the cascabel. 
murzie-loading gun made by the London Ordnance Works, inner tube of cast steel, the thickness of which is reduced | Over the envelope are placed a series of rings, made with 
and whieh shows an excellent type of Mr. Vavasseur’s form | towards the muzzle. Around this‘tube is placed an en-| the fibre in the direction of the circumference. With the 
of construction. The weight of the gun is 101 ewt., its velope in three lengths, and of the form shown in Fig. 2, | exception of the trunnion ring (see Fig. 2) the whole of the 
total length 128.6 in., aud the length of bore 111in. It the rear end of the envelope projecting sufficiently beyond | gun is of Firth’s steel. The greatest eter over the 
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breech is 24 in., and at the muzzle 12 in. The form of 
rifling is peculiar to Mr. Vavassear, and is shown to anen- 
larged scale in Fig. 8, and by the projectile Fig. 7. From 
these it will be seen to consist of three ribs each 1 in. wide 
on the table, and .2 in. high, the projectile being grooved 
to correspond. That this system presents advantages over 
the use of studs is obvious; the gun is not weakened, the 
projectile is certainly not more weakened by the shallow 
grooves than by the deep countersinks for the reception of the 
studa, and a continuous and fair bearing surface is secured, 
which is impossible with the few lines of contact given by 
the studs. The twist adopted is uniform, being 1 turn in 
85 calibres, and the weight of the cast-iron shell used 
115 lb. With this shell and a battering charge of 22 Ib. of 
powder an initial velocity of 1412 ft. per second is obtained. 

The carriage is of wrought iron, and has several 
specialities in design. The chief of these is the means 
adopted to check the recoil, which is effected by the screw, 
formed of a square steel bar twisted to a pitch of 30 in., 
and extending the length of the carriage, as shown in Figs. 
2 and 3. Upon this screw, and attached to the carriage, is 
a long nut, and on the front end of the screw shaft is a 
coned disc, within, but not in contact with a ring of corre- 
sponding form. As soon as the gun is fired and recoil 
commences, the screw is caused to revolve by the nut tra- 
velling with the recoiling carriage, and the disc is brought 
into contact with the ring, the amount of friction between 
the two being regulated by means of a strap brake. It 
should be noticed that the connexion between the nut and 
the carriage is not rigid, but is made with a pair of small 
rollers to prevent any damage being done from the shock 
of firing 

The carriage is run forward by means of gearing and a 
spur wheel on each side of the frame working into holes in 
the side plates of the frame, shown in plan, Fig. 3. The rear 
wheels of the carriage are mounted on eccentric spindles, 80 
that when recoil takes place there is no rolling motion, but 
in running forward the wheels are thrown down, and the 
carriage is free to be rolled into position. The forward 
motion of the carriage may also be checked by a brake strap 
connected at the rear end with the horizontal screen. 


THE YORKSHIRE AGRICULTURAL SHOW. 
Tue annual show of the Yorkshire Agricultural Society 
opened this week, and in point of entries may be con- 
sidered a complete success, as it would have been as to at- 
tendance had the weather been of a more propitious nature. 
As it is, there is every reason for supposing that the at- 
tendance will upon the whole surpass the usual average. 

As was to be expected, there is a slight falling off in the 
horse entries, but a marked augmentation in the implement 
and machinery classea, owing to the nature of the industries 
earried on in Sheffield and its vicinity. In the class alluded 
to there are 139 exhibitors, who show a total of over 
4000 articles. Much of this is, of course, ironmongery, but 
there is a very good proportion of engineering contrivances 
and machinery proper. 

it is with these that we shall chiefly deal, many of the ar- 
ticles either being novelties, or not having been shown before. 
Mr. RK. Scholefield, of Columba Works, Columba-street, 
Leeda, shows on Stand 53 his ldtést patent brickmaking 
machine, for which he claims many important advantages. 
Principal among these he alleges that it is cheap; that it can 
be driven by very lite power (4 horse power) ; that there is 
great saving in labour, seeing that the niaterial is worked 
up in the same state as taken from the ground, after having 
been passed through grinding rollers to crush all hard sub- 
stances ; that it is portable, and can be attached to any 
existing plant at little cost; that it is simple in con- 
struction, requiring no skilled workman to attend to 
it, the workings being exposed in such a position 
that anything out of order can at once be detected; 
that it is not easily put out of repair; that it requires 
no shedroom for drying, the bricks being made in a 
semi-dry state, yet with a sufficiency of moisture to 
preserve a good arridge, albeit the bricks can be taken direct 
from the machine to the kiln, thus lessening the cost of fuel, 
and that the machine can be altered to make various thick- 
nesses of bricks in a moment. This is a truly formidable 
list, but on examination we think the machine is fairly 
entitled to the majority of them. The castings which form 
the framework or body of it, are massive, and are about 
5 ft. 6 in. by 2 ft. over all. The moulding parts are worked 
wi'b two cranks, and by turning an eccentric cam any re 
quired amount of pressure can be put on. It is fed from 
a hopper fixed on its upper portion, and is self-deliver- 
ing. The driving wheel is a 3 ft. one, with an 8 io 
pinion. It can be driven by belting or any ordinary 
gearing, being fitted with a projecting shaft for that pur- 
pose, In reality the machine isa very powerful compresser, 
aud can consequently be made to produce bricks— whether 
square, culvert, bull-nosed, bevel or circular corner ones— 
from pretty nearly any material, which has been previously 
pulverised, at the rate of 10,000 per diem. Weare inclined 
to believe that for simplicity and power this machine is 
shead of all hitherto produced. During the three days of 
the show it was driven by one of Marshall, Sons, and Co.'s 
((iainsborough) nine horse power portable engines, fitted 
with all the improvements adopted by that firm in their 
later productions—their own stand will be found referred 
to im another part of this report. 

Somewhat apart from the other stands of the heavier 
descriptions of machinery and implements, were the weigh- 


| into which the cylinders are also sunk. 





ing machines made and shown by Messrs. Ross and Hor- 
rocks, of Heeley Bridge Works, Sheffield. They had a 
very good 10-ton machine, suitable for all the purposes to 
which this class of machine is applied, with the usual lever 
shaft and indicator attached—the latter, of course, to be 
fixed inside the building. These machines are made on the 
principle which is, perhaps, most popularly known in con- 
nexion with the smaller ones of Messrs. Avery, and are 
constructed of good material, In contrast with the large 
machine the firm placed on it a small one on the same 
principle, but capable of weighing down to a few penny- 
weights. On this stand there were several other weighing 
machines of different sizes—one of them being fitted with 
axles and wheels so as to render it easily portable. 

Mr. Isaac Gray Bass, Bow-street, Sheffield, displayed a 
good and imposing collection of engines of various kinds 
and sizes ; ram, centrifugal, end portable force pumps, as 
well as four saw benches of different sizes. The exhibits 
comprised a Warner's three-throw mining pump with one- 
horse gear. It appears well adapted for underground work, 
as it will operate in a 10-ft. circle and will throw 3300 gallons 
per hour. It has three 5-in. brass rams working in cylin- 
ders of the same size, Mr. Bass had also a newly invented 
contractor's or builder's hoist engine, fitted with a three 
horse power vertical boiler, and having friction gear ; this 
gear is regulated by a side lever, by means of which 
the drum barrel, on which the chain or rope is wound, 
is put on the revolving surface of a flat wheel for 
hoisting, or by a further downward movement of the 
same lever is either put on a brake block, to enable the 
load to be suspended at any height, or is lowered—in 
each case without reversing the engine. It will thus deal 
with any weight up to about 8 ewt., and should be of ser- 
vice to contractors or builders for hoisting materials. The 
combined vertical engines and boilers shown on this stand, 
one of them to illustrate the working of the hoist just de- 
scribed, appeared to us to be of sound construction and 
commendable design. The engines are bright, are fitted up 
with steel piston rods, improved slide bars, gun-metal 
eccentric straps, and have turned flywheels, with governors 
and a feed pump. They do not occupy much room, and 
are easily accessible when repairs are needed. The boilers 
are constructed of best Staffordshire iron, and they have 
dome fireboxes, fitted with welded cross tubes, having mud- 
holes at the end of each, besides the usual steam and water 
gauges, safety and check valves, blow-off cocks, three try- 
cocks, and wrought-iron chimneys from 4ft. to 8 ft. in 
height. They may be fitted with link motion for re- 
versing, and can either have winding gear and drum 
fitted on one baseplate, or can be used for pumping and 
other purposes, These not very large engines are made of 
good materials, and as the workmanship and finish are 
good, there appears to be no valid reason why their use 
should not become more general even than at present, the 
more especially so seeing the little space they occupy as com- 
pared with horizontal engines and boilers. On the same 
stand were also a pair of newly-designed vertical engines, 
specially intended for use in underground hauling. They 
are made either to work by steam or compressed air. There 
are a pair of cylinders 9in. by 12in., fitted with link re- 
versing motion, pinion and spur wheel, with two drums 
running loose on the shaft, there being a strong clutch be- 
tween them, so that one may be employed in winding while 
the other is either stationary or running down. This ar- 
rangement is often of considerable advantage. Each drum, 
it should be stated, has a separate brake and brake lever, 
and the whole of the treadles and levers are placed within 
a minimised space, so as to be easy for the man in charge 
to work without moving from bis position. The baseplate 
is 4 ft. 10 in. by 4 ft, and the height from the ground to 
the centre of the crankshaft is 5ft. 2in. The engines, we 
may say, are self-contained, and the baseplate on which 
they are mounted is of the box pattern, strengthened with | 
underneath cross ribs, besides being planed on the top. The 
side frames, which are broad, are bolted to the baseplate, 
By the latter 
arrangement, it is urged, not unreasonably, that great 
steadiness in running is insured. It is explained that these 
engines can be had with one drum as an ordinary winding 
engine, and may be also fitted with governors and feed | 
pumps. They do not occupy much floor space, and should, 
therefore, be of service in underground situations where 
very little, or restricted space is at command. They ap- 
pear to be excellently constructed throughout. 

Mr. Jonathan Pickering, Globe Works, Stockton-on- 
Tees, showed some of his direct and double-acting patent 
steam pumps, with 4in. steam cylinders and 2 in. pumps, 
as well as a number of his patent hoists and pulley blocks. 
These blocks are of very simple construction, and the lift- 
ing chains being supplied with a hook at both ends, no 
lowering is required for a fresh load. All the working parts 
run on steel bearings, and are so covered up as to be kept 
entirely free from dust. The frames of the blocks aud 
hoists are not, as is frequntly the case, made of malleable 
cast iron, but of best forged Staffordshire, and the chains 
are also constructed of best best iron. The hoists, it is 
scarcely necessary to state, are fitted with brackets for sus- 
taining the loads, and with brakes for rapid and safe 
lowering. 

Messrs. Head, Wrightson, and Co., of the Teesdale Iron 
Works, Stockton-on-Tees, are exhibitors of the same class 
of goods, their stand on this occasion having one 20 cwt. 
patent pulley blocks and one of three tons, both with 





8 ft. lift, together with band hoists of 12 ft. lift and of 


capacities ranging from 2$cwt. tol5cwt. These blocks 
and hoists are now in general use, so that they do not 
stand in need of a notice here. 

On Stand No, 15, Messrs. Taylor Brothers, Sheffield, had 
a very fine perforated circular saw of their own manu- 
facture, measuring 7 ft. 3 in. in diameter. This splendid 
saw was exhibited at the late Vienna Exhibition, where it 
took the gold medal. The amount of trouble and care 
necessary to produce such an article may be inferred from 
the fact that it is priced 1102. in the catalogue. 

Messrs. Easterbrook, Allcard, and Wild, of the Albert 
Works, Sheffield, occupy Stand No. 6 with what may pro- 
bably be considered the most purely representative show of 
engineering tools and appliances on theground. They have 
a number of punching and shearing machines combined, 
slotting machines of 10 in. stroke to admit any work up 
to 42 in. diameter, several drilling machines, screw presses, 
fly presses, screw-cutting lathes of all sizes, and, indeed, 
most of the requisites of a well ordered engineer’s shop. 
Their combined punching and shearing machines are con- 
structed on the newest principles, the leading feature being 
that all the fronts of the punching parts are fitted with a 
nut and wedge internally in order to provide for a stop 
motion. Thus if the workman in charge of the machine 
desires to miss a stroke he simply moves the stop lever, 
which brings the wedge out of its normal position, but 
leaves the eccentric in motion as before without sending 
down the purach. This is, admittedly, an appreciable a:- 
vantage. The shearing parts of the machines do not need 
description or comment, but it may be said that all the cast 
parts are exceedingly clean, and that the bearings and other 
working parts are finished off in the very best style. The 
drilling machines made by the firm are of all sizes, from 
the amateur's plaything up to to those capable of drilling 
24 in. holes. The larger ones are fitted with a swing pillar 
and self-feeding motion. They are made double.geared or 
single-speed, and those in ordinary production will take 
in work of 24 in. diameter. A 12 in. endless band saw, 
to work by hand, is a very neat and handy contrivance. 
It is driven by a large bevel-geared cog wheel, and would, 
we should suppose, be found of much service in country 
joiners’ or coach-makers’ shops, where power is not avail. 
able. The two large endless band saws to work by power 
run 18 in. and 26 in. saws respectively, and are fitted with 
pulleys of from 12 in. to 30 in. They are also fitted with 
tables which will swivel to any required angle, and are 
capable of cutting timber up to 6 in. square. 

We should mention a finely got-up set of models, all care- 
fully made to scale, of all kinds of engineers’ tools, which 
are shown in a case—their intrinsic value being about 150/. 
At one time it was, we believe, the practice of some en- 
gineering firms to furnish their travellers with similar cases, 
but we believe the practice has been lately discontinued. 
On this stand there is also a case of the Whitworth standard 
gauges, beautifully got up in precisely the same manner 
as those supplied to order by the firm. There is, finally, 
a sample case of engineer's tools, especially adapted for 
engineers on board ship, or in other situations where 
tools and assistance are not readily obtainable. The case 
contains wrenches, punches, stocks, and dies of various 
sizes up to that capable of taking a 1} in. bolt, and most 
other articles likely to be of service under circumstances 
such as, or similar to, those just indicated. Everything 
shown by this firm bears that good finish and pro- 
portion which indicate correct design and thorough work- 
manship. 

At Stand 54, amongst the machinery in motion, Messrs. 
Winder Brothers, of Royd’s Works, Attercliffe-road, Shef- 
field, exhibited a steam donkey pump, 6 in., 8 in., and 10;in., 
patent steam rotary pumps to run by belting, two small 
engines, and a four horse power vertical boiler. The 
rotary pumps work without valves, there being a couple 
of rotary pistons in the form of oval wheels, which give a 
continuous stream of water. They are considered to be well 
adapted for all ordinary lifts, but we should suppose that 
they are best suited for low ones. They can be fitted alone 
or to an engine. The firm had ene on the ground driven 
by a 6-in. cylinder, capable of delivering about 18,000 
gallons per hour, being fed by a 5-in. suction and fitted 
with a similar delivery. They also showed an improved 
direct-acting steam pump for forcing water to high pres- 
sures. This pump is of very simple design, all the working 
parts being outside the machine so as to be capable of easy 
and constant inspection. The cylinder, pump, and air 
vessel are all in one casting, an arrangement calculated to 
afford that solidity and strength necessary to resist the 
heavy strains to which those parts of pumps of this class 
frequently are subjected. The power is transmitted 
direct through the crank box, which is perfectly straight, 
so that there cannot possibly be any transverse strain, by 
obviating which breakages are rendered alinost out of the 
question. There are two upright air vessels—one on each 
side—which form the columns between which the cylinder 
is fixed, and wherein the necessary vacuum is produced. 
This cylinder is an 8-in one, from which a 6-in. ram works. 
The crank and connecting rod are only required as a 
means of working the steam valve, and in order to give 
a steady and reguler motion to the pump itself. This class 
of pump is also made with two rams worked by indepen- 
dent cylinders, if required by purchasers. The makers, 
who are also the exhibitors, claim that they make a very 


so arranged that they can be fixed to the bulkhead or side 
of a vessel, taking up very little room in either case, and 
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are, in addition so well provided with air vessel capacity, 
that they make, on emergency, admirable fire engines as 
well as bilge and boiler pumps. In order to illustrate the 
working of their rotary pumps, the exhibitors had two or 
three of them fitted to a vertical boiler on the stand, where 
they were kept in motion during the show days. Mr. F. 
W. Reynolds, Southwark-~street, London, had a fair 
collection of wood-working machinery on Stand No. 14. 
The lot comprised several self-feeding saw benches, with 
the necessary extra rabbiting to enable them to take in 

in. staff, several hand morticing and bori ma- 
~ ta mitring machines, and many of the wnackiiainal 
contrivances which have of late years so materially facill- 
tated the quick and accurate working up of wood into 
almost any kiod of finished article by the aid. of 3 
It is hardly necessary to remark that Mr, Reypelds's 
machines are characterised by a good finish and carefal 
general get up. They are, however, well.known. to the 








trade both in London and the provinces, and the attracted j the 


. 


considerable notice on the three days of the exhibi 

A similar class of articles was shown by Mr.J. T. Markall, 
of Union-street, Whitechapel-road, London, whose stand 
had a combined machine for performing almost every pro- 
cess incidental to joinery or wood-working. 

Mr. John Shaw, Juu., Sheffield, had a fair show of 
wire goods. He had one steel wire colliery rope of six 
strands, 980 yards in length, weighing two tona, aud caleu- 
lated to have a breaking strain of 16 tons. He also set 
out for inspection a couple of five-strand steel wire ropes, 
each of 1000 yards in length, for use in steam, ploughing. 
Of the same class of goods were those exhibited on another 
stand by Mr. John Turner, Church-street, 8 some 
of those shown by Davis and Willshaw, S anda 
portion of the large collection of Hydes and Wi Shef- 
field. Amongst other things im the last- 
was the Bennison rotary pump, of which t firm are 
manufacturers. This pump was shown at for the 
first time, several of them having since beémr ordered for 
irrigation purposes in India, South America, and the 
colenies, It is claimed (of course) to be superior to all 
centrifugal pumps, and to be of better construction than most 
other ‘rotary pumps in the market, inasmuch as it has no 
valves and has an ingenious arrangement by which back 
pressure and friction of all kinds are avoided. It was kept 
at work during the show, discharging about 600 gallons 
per minute, ‘raising from, and discharging into, a metallic 
trough at its base. It is stated that this pump will draw 
from a depth of 25 ft., or through a long length of hose, 
and that it will force 600 gallons per minute to a height 
of 150 ft. This firm had a good number of capital exhibits 
of a useful kind. 

On the stand of Messrs. Tasker, Sons, and Co., Sheffield, 
were alarge number of pumps, engines of different sizes 
(including a Davey-Paxman vertical engine and boiler 

ined), and a varied assortment of engine fittings, be- 
sides driving belts and miscellaneous waterproof goods. 
They also had a couple of Martin's patent doors suited 
for 60 horse power Lancashire boilers; examples of Cow- 
burn’s dead-weight safety valves, made in groups of four 
order to lighten the casting and lessen the cost; and some 
belting of very large dimensions. 

The implements proper, as a whole, presented no parti- 
cularly new feature, there being an enormous collection of 
chaffcutters, pulpers, ploughs, harrows, and domestic iron- 
mongery, contrivances of the mangling and washing-machine 
There were cultivators, drags, and steam ploughing 
tackle, together with one of Messrs. Fowler’s (Leeds) power- 
ful six horse power traction engines, with four L 
windlass, disc anchors, and five-tined turning cultivator. 
All the leading machine and implement firms were well and, 
in some cases, extensively represented, with their 
thrashing machines, and elevators. Messrs. Clayton and 
Shuttleworth showed Wilder's self-feeder on one of their 
thrashing machines, and Messrs, Marshall, Sons, and Co. 
bad one of different construction fitted on a combined. “Tak- 
ing it altogether, the show must be regarded as the most 
successful yet held by the Society. 
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HORIZONTAL ENGINE, oi 
We illustrate to-day, by a double-page engraving, a small 
horizontal engine constructed by the Maschinen und 
Waggonbaufabriks Actien Gesellschaft, in. Simmeri 
late Il. D. Schmidt, and which is fitted“with valves’ 
valve gear arranged upon a system invelited by Professor 
Radinger, of Vienna. das 


- 
About the engine itself we need Rotsay much. The bed- 


plate is carried along underneath the piston and connecting | 
rods; the guide plate and the plammer block are cast with | yea 


it. The cylinder is not overhung, but is supported by a 
substantial foot, which is made separate, we presume, on 
account of the complexity of the cylinder casting. 
The valves are three in mumber, and are arranged on 
three parallel vertical spindlés, the whole of them deriving 
& continuous revolving motion from a horizontal shaft 
driven from the crankshaft by gearing, the F 
of which are 80 arranged that alt she valves have the same 
angular velocity as the crankshaft, that that they rotate 
revolution for revolution with the rte bg 
valve is double, consisting of two cones 
within the other in opposite directions, The outer cone 
governs the steam and may therefore be called 
and 


7 admission, thé cut-off, 
the induction valve ; the inner governs: 
may be called the cx panel aaa 
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ranged, as will shortly be seen, that the motion of the balls 
alters the relative positions of these two valves, and by this 
means alters the cut-off in a way to that in 
which it is altered by the common right and left-handed 
screw arrangement for flat valves. The other valves are 
in shape not unlike the exhaust valves of a Corliss engine— 
that is to say, they fill up more than half the chamber in 
which they rotate; each one governs the exhaust from one 
end of the cylinder. Fig. 3 shows the relative position of 
the valves in plan, and the manper in which the ports are 


bevel pinion on the'end of the ‘horizontal spindle 
gives motion, in opposite directions (see Figs. $ and 4) to two 
bevel wheels. The upper wheel is fast to bush, which 
forms the lower end of the induction ‘The. lower 
wheel is keyed on toa 


irally, however, ata 
expansion valve is driven 
the cross piece against the sides of 
therefore its rotation corresponds 


lowered, and in consequence of the oblique slots just men- 
tioned, the expansion valve receives a small r motion 
relatively to the governor spindle. We know that the 
angalar motion of the induction valve is equal and opposite 
te that of the spindle, and therefore it is obvious that as 


by the action of the governor just described the relative 
positions of the expansion valye andthe spindle can be 
altered, and consequently the precise point in the revolution 
of the induction valve at which the edge of its 
passes the edge of the expansion valve ; in other words, the 
precise point at which the, cut-off takes place, 
also, thus leaving the cut-off entirely under the 
the governor. The governor iftelf is of the, 
it is connected with an index (Figs. 1 and 4), 
at any moment the degree of expansion at which the 
is working, The two exhaust valves are driven b 
gearing from a wheel fixed upon the bush of the induction 
valve. Upon the top cover of the centre valve chest, which 
is made in halves, is cast a bracket, which supports an 
elaborately constructed nut, by means of which the induc- 
tion and expansion valves can be adjusted vertically re- 
latively to each other, and relatively to the seat in which 
the former works ; in this way it is intended that the wear 
should be taken up. The lower end of the governor spindle is 
carried in an adjustable socket bearing, so that whenever the 
wear on the valves renders it necessary to bring them down a 
little, the governor spindle may be lowered too, otherwise 
the action of the governor would be rendered less perfect. 

Professor Radinger's system of valves and Valve ie | 
certainly ingenious ; it is quite correct in theory| bed bas 
been very carefully worked out. “By means of it prion 
will have a : 
by the governor, # very quick cat-off, and points of release’ 
and compression entirely independent of lead or cut-off—all’ 
of them matters of considerable importance. It cannot be 
denied, however, that the apparatus by which these adyan- 
tages are gained is complicated and expensive, will require 
eareful attention, and is awkward to take to pieces. On 
these accounts we are afraid it will not come into general 
use, certainly not for engiries so small as the present, wheré 
even if a large percentage of saving in fuel is possible, the 
money value Of this saving —_ insignificant. 

The engine is well made and’beautifully finished; 
without superfluous polishing. The cylinder ‘ts 
metres. (10.43 in.) diameter, and 630 millimetres’'(24.8 in.) 
The ordinary cut-off is .33 of the stroke, variable from .1 to 
.6 bythe governor. The working steam pressure is in- 

f to be 60 Ib. per square inch, and the revolutions 65 
} per minate. 
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Papert elopisd showed that the not. proBte for the’ balf 
that t 

has ewe pong 125,8301., so that the d are enabled 

to declare & dividénd at the rate of 20 per cent. per annum. 
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not yet being ina 
been quite » draw upon the stores, 
the demand for No. 
on Monday owing to the 


8 is ve 


offering 886. 6d. 
to-day, with still a tendency to 
unt of business was done this 


sellers 89s. 6d., bu 89s,8d. The tone was strong, an 
there was not much iron for sale. Business was done in the 
afternoon at 89s. 6d. cash fourteen days, sellers 89s. 6d. 


buyers 80s. 8d. There is not much change to note 
in the price of makers’ iron ; the following are the nearest that 


can be de upon; 
es ‘ No.1. No. 8. 
is G = d. « - 
F .m-b., at Glasgow oe 92 6 87 6 to 90 

Gattsherrie 4, «» as one 1160 910 
Coltness » rd oe on 117 6 1000 
Summeriee x. © se one 1186 900 
» one “ee 100 0 900 

» “ 950 900 

eae 95 0 876 

, at Broomiclaw _... ose 93 6 876 
Langloan, at Port Dundas 1150 900 
Calder . coe 1150 900 
Giengarnock, at Ardrossan ooo 100 0 876 
Eglington ove 95 0 876 
Dalmellington ove 930 866 

Carron, at Grangemouth, selected 1050 — 
Shotts,at Leith ... ove 1106 900 
Kinnell, at Bo'ness 926 876 


Coalmasters.—A meeting of the coal- 


district was held in Glasgow to-day, 
when it was resolved that in the present state of matters in 

should be kept shut as previously. 
fixed for this day four weeks. 


Commission.—The subject of a license 
near the Dundee Harbour Works was 
monthly meeting of the Dundee 
onday. Mr. Cunningham, the 
ep had been authorised to apply for a license, and at 
Scisieg the clerk read a letter from 
ing magazine which it was proposed to 
place near theriver wall would be so situated that, in the event 
consequent destruction of the river 
undation would take place. 
there would be no danger. The engineer having 
there was no chance of an ex- 


the 
on 


namite 


Burntigland Dock Works injured by Storm.—On Sunday 
of the new breakwater at Burnt- 


Diasting 


away by @ violent storm. 
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Kirkintilloch aud Lenzie Water Works —The ancient 


—— burgh of eens Peer is only a va denegy foe Gis 
Assoc y Forexew IsEERKS city, i est , to celebrate the forma 
pifetieasen tnt aie . Laine : held on LS of water woahe whieh have lately been con- 
y, the Ist instant. It was y well attended. to supply the town and the neighbouring village of 
John Murphy, of Mesers. Biyth’s, , was chosen | Lenzie with water, Provost Downie, chief magistrate 
as an ordinary Afterwards Mr. H. W. Pendred | of Ki the ceremony of turning on the 
tead a paper on “ Screw Shafts.” The author en+ oe = the ce host Ser ey hg ios 
i—and unsuccessfull engineers are Messrs. Storry and Smith, 
te tg a bet = ort and the total cost is about 14,000/. for a population 
of and > bs giving each person an average of 25 gallons 
rs 
* Pecpuuet Beamer Cize—Brooklyn proposes that 1 
paoet S i of that city shall provide a certain 
aber of cars for the exclusive use of ladies. 
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MACHINERY FOR TREATING SILK WASTE. 
CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY ENGINEERS, LEEDS. 
(For Description, see Page 100.) 
<a 





SILK-DRAWING MACHINE. 





POWER REEL FOR SILK YARN. 
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THE INDIAN BUDGET. 

Lord Sauissury, in his address last Friday to the 
students at Cooper's Hill, remarked, “It is hardly 
using exaggerated language to say that upon the 
exercise of the profession you have chosen depends 

destinies of the Empire of India. It is the one 
weak point in our position. Our military position 
is well assured and quite impregnable. Our financial 
position, setting aside the question of public works, 
s flourishing; but we have before us a tremendous 
pr /blem to solve, a tremendous difficulty to over- 
come, in the question of public works.” No stronger 





testimony to the correctness of these remarks could 
possibly be furnished, than was given by Lord 
George Hamilton in his Indian B speech before 
the House of Commons on Monday The whole 
keystone to the financial administration of India is 
there shown to be the of her public 
works expenditure. Exclusive of works constructed 
from money raised on loan for public works 

there was, it appears, a surplus of receipts over ex- 
penditure in 1872-73 of 1,765,672/. ; in 1873-7448 
surplus of 1,867,637/.; whilst the estimate for 
1874-75 shows also a surplus of 1,192,000/. Taking, 
therefore, ordinary expenditure alone, there is a 
surplus for the three years of 4,825,309/. Including, 
however, expenditure upon public works extraordi- 
nary, there was an excess over income in 1872-73 of 
418,897/., in 1873-74 of 5,643,943/, and the esti- 
mated excess in the current year is 5,951,050/. 
Thus, in the three years the excess of expenditure 
over income will have amounted to 12,013,890/., 
which sum added to the gross surplus from ordinary 
expenditure, gives a total of 16,839,199/. spent, or 
to be spent, oe three years in the construc- 
tion of public works, and in averting the effects of 
the famine in Bengal, viz., 6,500,000/. on the latter 
object, and 10,339,199/. on public works extraordi- 
nary. ‘The famine relief expenditure was incurred 
chiefly in the purchase of grain, payments for trans- 
port came to about one and a quarter millions 
sterling, and the Derbunga Railway cost 200,000/. 
Taking the average of expenditure during the three 
years on public works extraordinary, it will be found 
to amount to about three and a half millions 
annually, no inconsiderable an amount to expend 
over and above the income of the year. In Jul 
last the Government of India determined to expend, 
during the four years ending 1877-78, the sum of 
17,000,000/. on public works extraordinary, and they 
proposed to spend 4,500,000 on these works during 
the current year. 

Notwithstanding the constantly increasing debt 
thus yearly being added to the liabilities of our 
Indian Empire, in no previous time has her credit 
stood higher than at present, or money been obtain- 
able upon easier terms ; nevertheless, in the face of 
an apparent constantly diminishing revenue — it 
having been 50,219,489/. in 1872-73, 49,478,793/. 
in 1873-74, and estimated at only 48,984,000/. for 
1874-75—the constantly growing burdens upon the 
imperial exchequer must be a source of no incon- 
siderable anxiety, Even with money borrowed at 
4 per cent. it must be many years before any of the 
so-called reproductive works will yield a return of 
that amount upon the capital expended upon them. 
Irrigation works, it is well known, take years to 
develop themselves into remunerative undertakings, 
and at the present time we do not believe there are 
more than a dozen such works paying over five per 
cent. in the whole of India, and not half that 
number that are remunerative if the increased land 
revenue due to the canals be excluded from the 
account, This isa very important question as re- 
gards the construction of irrigation works, and it is 
clear therefore that no irrigation works could be 
undertaken with any certain prospect of financial 
success if dependent on receipts from water rates 
alone ; eitherthe increased assessment upon irrigated 
lands must be credited to the canal, or, in perma- 
nently settled districts, a water advantage rate 
must be levied. Of the railways undertaken from 
loan funds we have but little experience, but of the 
guaranteed lines, which run for the most part 
throngh the best selected districts as regards 
population and trade, our experience is not re- 
assuring, or calculated to impress us with any 
well-founded hope that the expenditure on State 
railways, as a whole, ean be otherwise than a 
burden to the exchequer, ‘seeing that it is de- 
frayed from loan funds and not out of the revenues 
of the year. With the improvement of a country 
by means of public works ; improving her means of 
communication ; providing increased security against 
famines by the construction of irrigation works ; im- 
proving existing ports and harbours where requisite, 
and opening out new ones to meet the demands of 
trade, all these, not only should add to the,wealth 
of the country generally and increase her means of 
paying revenue, but should also improve the con- 
dition and well-being of the people by the employ- 
ment of labour and the circulation of money. If 
the construction of public works will not effect 
these objects, then are they of little apparent 
benefit, and the money spent upon them iall 
when borrowed for the p oes but add to 
the financial burdens of the State, Upon general 
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devo i em works purposes and to the re- 
duction of the amounts otherwise required to be 
raised by loan with that object, than to the reduction 
of taxes, and the lowering of the revenue below 
any fixed standard. If this principle were ad 
there can be but little doubt that we sb not 
hear much more about the difficulty of solving 
this “ tremendous problem” of public works expen- 
diture in India. 
THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Tuesday last the Institution of Mechanical 
Engineers commenced another of those pleasant 
annual provincial meetings which now form such a 
prominent feature in the proceedings of the 
majority of our leadin scientite associations, This 
year the place sel for the meeting of the In- 
stitution is Cardiff, and few towns in the kingdom 
are better fitted for such a gathering. Cardiff may 
be said practically to owe its existence to engineers. 
It is to the neighbouring iron and Recher orsex 
works and mines that it owes the creation of the 
traffic which forms its chief support, while it is to 
engineers that it is indebted for the railways and 
magnificent docks which enable this traffic to be 
carried on. In its extraordinarily rapid develop- 
ment Cardiff, in fact, more resembles some of the 
cities of our Transatlantic friends than the usually 
slow-spreading towns of the mother country ; 
but rapid as the growth of Cardiff has been, it has, 
as yet, apparently not attained its maximum rate of 
progress, and there appears every reason for believing 
that the next few years will be marked by an advance 
at least as great as has distinguished those just 
assed, 
r During the present week Cardiff has been the scene 
not only of the meeting of the Institution of Me- 
chanical Engineers, but also of that of the North of 
England Mining and Mechanical Engineers, the 
present being, we believe, the first occasion on which 
these two associations have held their meetings 
simultaneously. The my of the former society 








were held on ‘Tuesday and Wednesday, at the Town 
Hall, under the presidency of Mr. F. J. Bramwell, 
F.R.S., while those of the Northern Association were 


held on the same days at the Cardiff Arms Hotel, 
under the presidency of Sir William Armstrong. 
The excursions which followed the meeting on the 
two days just mentioned, as well as that of yesterday, 
have been shared by the members of both societies. 
At present, however, we have to speak of the 
proceedings of the Institution of Mechanical En- 
gineers alone, 

The meeting of Tuesday last was commenced— 
after some routine business had been disposed of — 
by the delivery of an excellent inaugural address by 
the President, Mr. F. J. Bramwell. In the case of 
the Institution of Mechanical Engineers the delivery 
of an inaugural address by the President on his first 
assuming office has been the exception rather than 
the rule, but Mr. Bramwell had, as he remarked, 
the excellent examples of Sir William G. Armstrong, 
Sir Joseph Whitworth, and Mr. Siemens, for the 
course he adopted, and we trust that the practice is 
one which will be followed by future presidents, 
The delivery of a presidential address, in fact, 
affords a means of bringing before a society matters 
to which its notice could scarcely be directed in any 
other way. It affords, amongst other things, an 
opportunity of laying before the members 
views on the ition and istics of their 
profession, and of this opportunity Mr. Bramwell ably 
availed himself on Tuesday last. Weshall give on 
an early occasion an abstract of Mr. Bramwell’s ad- 
dress, but it will nevertheless be desirable that we 


should say a few words here g its scope and 
character. After quoting T: ld’s definition of 
engineering, and speaking generally on the aid which 
engineers have rendered to the of civilisa- 


tion, Mr. Bramwell urged that there was no reason 
for supposing that the time had arrived when there 
need be any slackening in the development of en- 


ineering science. As he justly pointed out, there 
y | gin g ah, 


are vast fields of research, in w has as 
yet been scarcely broken, while there are others 
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practically untouched, Even in those departments 
of engineering in which most progress has been: 
made, far more remains to be done than has yet 
been accomplished, while much knowledge which 
has already been acquired has to be popularised, A 
flagrant instance of this latter fact is afforded by 
the use—or rather misuse—we still make of our 
fuel. For years past there have been constructed 
steam engines capable of developing all the power 
at present obtained by the use of such engines, with 
a consumption of but little, if any, over one-third 
of the amount of fuel actually expended for that 
purpose, while in our metallurgical and manufac- 
turing processes numerous paral'el instances exist ; 
the average consumption of fuel in such processes 
exceeding by a vast percentage the best results which 
modern science and experience have shown to be 
practically attainable. Mr. Bramwell eloquently 
denounced the present waste of our fuel, and we 
trust that his remarks may be widely read, and that 
they may bear good fruit. 

Another matter to which Mr. Bramwell directed 
attention was the transmission of power over long 
distances. At present our chief modes of effecting 
such transmission are by a fast running rope, by the 
exhaustion or compression of air, or by the flow of 
water through pipes under pressure, The first 
mentioned of these systems of transmission was 
discussed at the last meeting of the Institu- 
tion, while hydraulic and pneumatic transmission 
have respectively formed the subjectsof communica- 
tions read at the present meeting. Of these com- 
munications we shallspeakin due course, and we shall 
therefore only remark here that the question of the 
best mode of transmitting power over long distances 
is one which might be most advantageously made 
the subject of experimental research by a body like 
the Institution of Mechanical Engineers. The ex- 
periments which have so far been made to determine 
the relative advantages and disadvantages of the 
different systems have for the most part been in- 
complete, and of limited extent, and considering 
the rapidly growing importance of the whole ques- 
tion it is greatly to be desired that it should be made 
the subject of a properly organised investigation. 

In a portion of his address Mr, Bramwell pointed 
out the manner in which the development of engi- 
neering appliances had led to the abolition in a 
number of instances of the employment of manual 
labour for supplying purely brute force, and he re- 
ferred to the prospects which exist of a further 
material advance in this direction resulting from 
the progress which has been made towards the in- 
troduction of mechanical puddling and coal cutting. 
We have ourselves recently spoken at some length 
on the progress made by Mr, Crampton in the de- 
velopment of the former of these subjects, and we 
may mention here that Mr. Crampton exhibited at 
Cardiff some admirable specimens of steel which 
had just been manufactured at Crewe, by the 
Siemens-Martin process, from puddled bloom ob- 
tained by the treatment in his furnace of Cleveland 
pig. These samples included a piece of a rail and 
also pieces of hammered bars of different sections, 
the fatter samples being interesting, as showing 
the increased fineness of grain resulting from the 
successive hammerings. 

After some remarks on the desirability of devising 
some mode of joining materials less crude than the 
present practice of employing bolts and rivets, and 
on the progress yet to be made in the utilisation of 
so-called * waste” products, Mr. Bramwell pro- 
ceeded to comment on the advantages which the 
present generation of engineers may be expected to 
derive from the spread of technical education, and 
on the disadvantages which, on the other hand, are 
attendant upon the modern tendency towards sub- 
division in cogmocring manufactures. A mechanical 
engineer practising during the early part of the 
present century had to turn his hands to all classes 
of work, He had to practise as a millwright, as a 
steam engine builder, as a constructor of miscel- 
laneous machinery, or not unfrequently as a con- 
tractor for work of a character not strictly belonging 
to mechanical engineering, and it is undeniable that 
this state of affairs conduced greatly to the develop- 
ment of a man’s ingenuity and powers of resource, 
and bore good fruit in after years. At the present 
time this state of affairs has been snaterioll de- 
parted from, and tobe thoroughly successful, finan- 
cially, it is almost essential that a mechanical engi- 


neer should become the manufacturer of some 
speciality, ones should devote himself a in ie: 
provement o manufacturing processes by whi 
such a speciality can be pesteeed. 


It is undeniable 





that this ing ina manufacturing groove, as it 
may be termed, is to a certain extent prejudicial ; 
but it is equally undeniable that it is with 
certain specific advantages of ita own, and we think 
that Mr. Bramwell in his address was somewhat 
disposed to underrate these advantages. We most 
thoroughly with Mr. Bramwell, that an engi- 
neer en . say, in the construction of loco- 
motives, should by no means confine his attention 
solely to that branch of mechanical engineering ; 
but that he should take special care to keep himself 
well-informed in the progress which is being made 
in other branches. But we submit that if he does 
this he is far more likely to advance locomotive 
construction than an engineer who has only treated 
locomotive building as one branch of a general en- 
gineering business. If we examine the progress 
which has been made during the past few years in 
mechanical engineering, we shall find that the major 
portion of the improvements which have been intro- 
duced in each branch have been brought forward 
by the “‘ manufacturing engineers” who have made 
that branch their speciality. It is quite true that 
from time to time more or less valuable innovations 
and departures from existing practice are brought 
forward by men who have had merely an accidental 
connexion with the subject they have undertaken 
to improve; but it generally happens in the long 
run that it is left to manufacturers to reduce to 
a practical shape the suggestions thus thrown out, 
and to give them public value, It must not be for- 
gotten, also, that it is to the sub-division of manu- 
facturing engineering that we are indebted to the 
reductions in the cost of production, which, com- 
bined with a character for good workmanship, enable 
us, in the face of dear labour, to compete with foreign 
makers. To the necessity which exists for main- 
taining the high character which English workman- 
ship has obtained abroad, Mr. Bramwell did not 
forget to allude in his coneluding remarks, and 
altogether his address was one admirably suited to 
the circumstances under which it was delivered, and 
well calculated to give those who listened to ita 
fair idea of the position to which the science of 
mechanical engineering has attained. 

The delivery of Mr. Bramwell’s address on Tues- 
day was followed by the reading of a paper by 
Mr. John MeConnochie, of Cardiff, “‘ On the Bute 
Docks and the Mechanical Arrangements for Ship- 
ping Coal.” Mr, MeConnochie commenced his 
paper by tracing out the history of the gradual 
growth of the dock accommodation at Cardiff. The 
original design for this dock accommodation was 
got out by Mr. Green, of Exeter, but these original 

lans were not adopted, those actually carried out 
—— been pro by Sir W. Cubitt, whose ad- 
vice was taken by the late Marquis of Bute, b 
whom the construction of the docks was commenced. 
The dock accommodation at present existing affords 
a water area of 77 acres, this area being made up 
of the West Bute Dock, opened in 1839, the East 
Bute Dock, opened in 1859, and the New Basin, 
completed and opened about a fortnight ago. To 
these docks is to be added another, named the 
Roath Dock, for the construction of which parlia- 
mentary powers have already been obtained. This 
dock will have an area of 54 acres, and will be con. 
nected with the New Basin by a lock. 

Owing to the great rise and fall of tide at Cardiff, 
and the large extent of muddy foreshore, the tidal 
water carries a great deal of silt in suspension, and 
hence, if this water was supplied to the docks, 
trouble would be experienced in keeping the latter 
free from deposit. To avoid this the docks are fed 
with water drawn from the River Taff about two 
miles above them, ‘The water in the docks is main- 
tained by this means within one foot of the coping 
level. The East and West Bute Docks are situated 
side by side, and for the greater part of their length 
run nearly at right angles tothe shore line. ‘lhe 
New Basin, on the other hand, is to seaward of them, 
and has been formed chiefly in reclaimed land. ‘The 
New Basin is 1000 ft. long, 500 ft. wide at the ends, 
and 550 ft. in the middle, its sides being slightly 
eurved. Its area is about 12 acres, and its depth 
from the coping 46 ft. 6in. The basin is entered 
through a lock 350 ft. long between gates, 80 ft. 
wide, and 43 ft. Gin. deep from coping to sill, the 
depth of the bottom of the lock below the sill being 
2ft. The depth of water over the sill is 26 ft. at 
ordinary neap, «nd 39 ft, at ordinary spring tides, 
and from its position and the dimensions of its 
entrance lock, the New Basin can not only accom- 
modate larger steamers than could be received by 
the East and West Bute Docks, but is also acces- 





sible for a longer period at each tide. By means of 
a junction lock, 360 ft. long and 60 ft, wide, the 
New Basin is placed in communication with the 
lower end of 


latter. At its eastern end the New Basin will also 
eventually communicate with the Roath Dock yet 
to be constructed. The whole of the work connected 
with the New Basin is of a most substantial charac- 
ter, and has been ably carried out under the direc- 
tions of Mr. MeConnochie. ‘The walls are of 
masonry of Pwil-y-pant stone, and the execution of 
the work is—as was seen by the members when they 
visited the docks on Tuesday afternoon—most ex- 
cellent, 

In connexion with the harbour accommodation of 
Cardiff, there are at present four graving docks, 
semely. one 420 ft. long communicating with the 
West Bate Dock, one 400 ft. long in connexion with 
the East Bute Dock, one outside the docks 267 ft, 
long, and lastly the large graving dock, 690 ft. long, 
74 ft. wide, and 26 ft. deep, which has been con- 
structed in connexion with the New Basin. The 
entrance of this dock will be closed by a caisson, 
now in course of construction by Messrs. John 
Gunn and Co., of Cardiff. The entrance lock of 
the New Basin, and the junction lock already men- 
tioned, have each iron gates, those for the former 
having been made by Sir W. G. Armstrong and Co., 
and the latter b essrs. Maudslay Brothers, of 
the Bute Iron Works, Cardiff. The latter gates 
have, as we have mentioned, a span of 60 ft., while 
the span of the former is 80ft., and the gates have, 
we believe from their great depth, a larger area 
than any others in existence. span, however, 
they are, we believe, exceeded by some of the 
timber gates at Liverpool. 

The lock gates, as well as a large swing bridge over 
the junction lock and the various hoists, tips, &c. 
connected with the New Basin, are all actuated by 
hydraulic machinery supplied by Sir W. G. Arm- 
strong and Co. Of these various arrangements of 
hydraulic machinery, as well as the older appliances 
for shipping coal, Mr. McConnochie gave a full and 
very interesting account in his paper, but as we 
give a full abstract of this portion of the paper on 

101 of the present number, we need not enter 
into further details her . 

The discussion which followed Mr. McConnochie's 
paper was a very interesting one, and applied 
chiefly to modes of preventing the breakage of coal 
during its discharge into vessels and to the details 
and relative advantages and disadvantages of 
hydraulic machinery. In opening the discussion, 
Mr, Westmacott also gave some interesting in- 
formation relating to the early introduction of 
hydraulic machinery in the South Wales district, 
the first application of such machinery having been 
made in connexion with the Glamorganshire canal 
in 1850. Mr. Newton, who followed next, gave 
some particulars of an arrangement proposed by 
Mr. Price, of Sunderland, for saving the breakage 
of coal during shipment, this plan consisting in the 
insertion in the hatchways of cones (somewhat 
similar to the bells of blast furnaces) fitted with 
wings, down which the coal is to slide to its destina- 
tion. The whole arrangement appeared to be crude 
and unpractical. Mr. Price Williams directed 
attention to the arrangements introduced by Mr. 
Plimsoll to prevent breakage, and we may remind 
our readers that these arrangements—which have 
been applied on a large scale, and have been very 
successful— were illustrated and described by us in 
our third volume (ride page 417). Next followed 
Mr. E. A. Cowper, who gave some interesting parti- 
culars of some arrangements he had himself de- 
signed many years ago for loading coal without 
breakage. One feature in Mr. Cowper's plans was 
the employment of a tube, say some 3 ft. or 4 ft. in 
diameter, down which the coal was to be ed 
this tube being so constructed as to be capable of 
being inclined in various directions, so as to act as 
a kind of conduit through which the coal could be 
led and deposited where required. It is to Mr. 
Cowper, too, to whom we are indebted for the 
system of overhead railways now so largely used in 
the stokeholes of the vessels of our navy, a system 
first introduced by him to facilitate the loading of 
vessels. Mr. Jeremiah Head, who followed Mr 
Cowper, hinted that in the future the breakage of 
coal might become a matter of minor importance. 
from the es the ye rage oy Se ae 

burning later on Mr. Crampton 
with relation to his system of burning coal dust, 
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and in icular directed attention to the facilities 
++ afforded for maintaining a constant temperature 
and securing perfect combustion, We have our- 
as our readers are aware, a very high 
opinion of Mr. Crampton’s system, and we have 
enall doubts respecting its development in the 
future.. A portion of the discussion shared by Mr. 
‘Tweddell, Mr, Walker, of Leeds, and Mr. Hamer- 
sham and Mr. McConnochie, turned upon the rela- 
tive advantages of leathers and hemp packings for 
hwdraulie eranes, &e., the balance of evidence being 
decidedly in favour of hemp packing, although it 
was urged by Mr. Walker that for very low pres- 


Sade 
Be1V CS, 


-oreg—such as were sometimes met with when 
hydraulic contrivances were worked by water from 
town mains—leathers only were applicable, hemp 
packing being attended with too much friction. Mr. 
Hamersham testified to the satisfactory performance 
f metallic packing under certain conditions. The 
ission was terminated by a reply from Mr, 


McConnochie to various points raised, and a hearty 
and well-deserved vote of thanks was then passed 
to Mr. MeConnochie for his able and very interest- 


g paper } 
fhe next paper read was one by Mr, George B. 
Rennie, ‘* On the Pumping Machinery for emptying 
e Dry Docks at Chatham Dockyard and Rio 


Janeiro It will be remembered by many of our 
eaders that some years ago we gave a detailed account 
f the extensive dock works then being carried out 
it Chatham. Since that time one of the three large 


ins included in the new works has been com- 
pleted, and brought into use, and in connexion with 
this basin have been constructed the four large 
graving docks, to which the pumping machinery 
described in Mr. Rennie’s paper belongs. These 
four docks, which have been carried out under the 
tion of Lieutenant-Colonel Pasley, R.E., as- 

ed by Mr. E. Bernays, the resident engineer, are 
each 468 ft. long by 108 ft. in width, and 414 ft. 
deep from the ground line, ‘The requirements of the 
case were that the pumping machinery should be 
capable of emptying any two of these docks in four 
houra, the water being delivered into the basin, and 
not discharged into the river, the water in docks and 
basin being supposed to stand at a height of 27 ft. 
above the dock sills at the commencement of the 
ping. Another requirement was that the empty- 

g of the docks down to the level of the broad 
altars should be effected as rapidly as possible, the 
to these altars being 15 ft. The estimated 
juantities of water to be removed were: above the 
level of the broad altars 18,000 tons, and below that 
level 12,000 tons, making a total of 30,000 tons for 
each dock, or an aggregate amount of 60,000 tons of 
water to be removed by the pumps from the two 
locks in four hours, 

The reduced percentage of useful effect obtained 
from centrifugal pumps working against high lifts 
ed toa resolve to perform the work at Chatham at 
two lifts. The machinery provided by Messrs. 
Rennie thus consists of two centrifugal pumps hay- 

g fans Sft. Gin, in diameter, and suction pipes 
tft. 3in. in diameter. These pumps have vertical 
spindles, and they are placed at different levels in 
two pump wells, each of which communicates by a 
culvert with the main culvert leading to the docks, 


dent} 
i 


w the two wells are also placed in communica- 
1 with each other, above the level of the lower 
pump, by means of a culvert fitted with a sluice. 


ihe pumps are driven, through the intervention of 
shaft and bevel gear, by a pair of 
vertical compound engines with surface condensers, 
engines having cylinders 43in, and 75 in. in 


‘ ? 
nzontal 


liameter respectively, and 2 ft. 9 in, stroke, and 
being intended to indicate from 800 to 1000 horse 
power, 
in commencing the operation of emptying the 
both pumps are made to draw from the 
tter, and to discharge into the basin, this mode of 
working being continued until the water is reduced 
to the level of the broad altars, The sluice in the 
ivert connecting the pump well in which the 
higher pump is placed, with the dock, is then closed, 
aud the lower pump made to deliver into the pump 
well of the higher one. By this arrangement the 
total lift is divided into two, half the lift being 
miplished by each pump. In a trial made on 
the 4th of March last, in one of the docks contain- 
ing a larger quantity of water than was originally 
estimated—namely, 20,000 tons above the level of 
the broad altars, and 13,820 tons below that level— 
the following results were obtained: The empty- 
ing of the dock to the broad-altar level was accom- 
plished in 45 minutes, and after five minutes had 





been spent in shifting the sluices the remainder of 
the emptying was accomplished in 78 minutes, mak- 
ing the total time occupied two hours eight minutes, 
or eight minutes over the time estim for a dock 
of slightly smaller dimensions. The power indi- 
cated by the engines during this trial was 820 horse 
power, the steam pressure being 42 lb., and the 
speed of the pumps 86 revolutions per minute dur- 
ing the first part of the performance, and §8 during 
the latter part. On March | 0th anothertrial was made, 
and the work was accomplished much more quickly. 
In this instance the emptying down to the level of the 
broad altars was accomplished in §9 minutes, and 
the remainder (after one minute spent in changing 
sluices) in 60 minutes, making the total time ] hour 
and 40 minutes only. The engines on this occasion 
indicated 1019 horse power, and the speed of the 
pumps averaged 97} revolutions per minute, Dur- 
ing the first half hour of this second trial the pumps 
passed 18,000 cubic feet, or 490 tons of water per 
minute, and the useful effect, as measured by the 
water lifted, v.18 ascertained to be 47 per cent. It 
should be added, however, that the water is drawn 
through a culvert 1050 ft. long, and when pumping 
at the rate just mentioned the velocity of flow in 
the culvert was 468 ft. per minute, while through 
the pipes it was 625 ft. perminute, The resistances 
due to friction, therefore, probably added materially 
to the work really done by the pumps. 

On the 13th of July last, a further trial was made, 
the water in this case being removed from two 
docks simultaneously. ‘This was accomplished to 
the level of the broad altars in ] hour and 24 minutes, 
the revolutions of the pumps being 854 per minute, 
while the remainer of the work was done in 2 hours 
1] minutes 20 seconds, the speed of the pumps 
being then 89 revolutions, ‘The total time was 
thus nearly 25 minutes less than the time originally 
specified. The pumps at Rio Janeiro are arranged 
on the same general plan as the Chatham pumps; 
but they are smaller, the fans being 6 ft. 6 in., and 
the suction pipes 3 ft. 3in. in diameter. The read- 
ing of Mr. Rennie’s paper was followed by a dis- 
cussion, and this again was succeeded by a hearty 
vote of thanks to its author, after which the meet- 
ing adjourned until Wednesday. 

The afternoon of Tuesday was spent by the mem- 
bers in visiting the Cardiff and Penarth docks, and in- 
specting the coal-shipping arrangements, &c., which 
had been described in Mr, McConnochie’s paper. Of 
the docks we shall probably have something more to 
say; but this,week our space only permits us to 
mention the visit. In the evening the members 
dined at the Drill Hall, Cardiff, by invitation of Mr, 
T. Foster Brown, the President of the South Wales 
Institute of Engineers, and although accounts of 
banquets scarcely form part of the duties of pro- 
fessional journalism, we may be permitted to record 
the thorough success which attended Mr. Brown's 
hospitality. 

Of Wednesday's proceedings we are compelled 
by the demands upon our space to defer an account 
until next week, when we shall also have to speak 
of the various places visited during the subsequent 
days of the meeting. We may, however, state that 
two papers were read on Wednesday, namely, one 
‘Qn the Application of Water Pressure to mg KH 
Machinery and Working Shop Tools,” by Mr, Ralp 
H. Tweddell; and the other ‘‘On Compressed Air 
Machinery for Underground Haulage,” by Mr. Wil- 
liam Daniel, of Leeds. Both these papers were of 
great interest, and both were followed by valuable 
discussions, The discussion on Mr. ‘Tweddell’s paper 
in particular was one of the hest—if not indeed the 
very best—that we ever heard at a meeting of the 
Institution. After the reading of the papers, the 
President, Mr. Bramwell—to whom the Institution 
is much indebted for his able discharge of his duties 
in the chair—announced that the October meeting 
would be held in London, at the Institution of 
Civil Engineers—an announcement which we ven- 
ture to say was received with general satisfaction. 

Votes of thanks to the mayor and corporatioa for 
the free use of the Town Hall, and to the local 
committee for their labours and kind hospitality, 
brought the meeting to a conclusion. 








THE INDEPENDENZIA. 

Tue disaster which occurred, on Wednesday the 
29th ult., at Messrs. Dudgeon’s Yard, Blackwall, to 
the Brazilian turret ship Independenzia, when an at- 
tempt was made to launch her, is probably the most 
serious that has ever occu to a vessel under 


similar circumstances, She is one of the jest, 





if not the heaviest, vessel ever attempted to be 
shipbuilding. profeaion, although the low” oe 

’ oc- 
ee sa ee ich is said to fall upon underwriters, is 
& Very serious and rable matter. 

The vessel is 300 ft. long and 63 ft. beam, and she 
is to have & mean draught of water nearly 25 ft. 
She measures a little over 5000 tons builders’ old 
measurement, and is to have a displacement of about 
9000 tons. Her engines are intended to work up 
to 8500 horse power, and in addition she is to be 
fally rigged. In arrangement of armour she re- 
sembles the Monarch more than others of the Eng- 
lish ironclads, having two turrets with a protected 
battery around them, an armour-plated belt at the 
water-line, and tumble-down bulwarks above the 
upper deck. But she is more heavily armoured than 
the Monarch, and would be no mean match for the 
Superb and others of our most recent war ships. 
The armour on her sides varies from 12 in. to 9 in, 
thick, and that on the turrets varies from 13 in. to 
11 in. thick. The decks are armour-plated with 
2 in, and 3 in, iron. The armament is to consist of 
four 35-ton guns in the turrets, and two 8-ton bow 
guns. Over the turrets she is, we understand, to 
have a flying deck, fitted somewhat similar to the 
Devastation. 

She is an iron vessel built on the longitudinal and 
bracket-plate system, with a double bottom, as 
usually adopted in our own navy, and she is sheathed 
with wood outside her iron plating on the bottom 
and for some distance up the sides, and coppered. 

At the time the first attempt was made to launch 
the vessel, on the 16th July, the hull was in an ad- 
vanced state towards completion, and a great part of 
the armour was on the vessel. ‘The turrets were in 
place, though not armour-plated, and it has been 
estimated that the total weight was little short 
of 6000 tons. For the purpose of the launch three 
sets of ways were laid down on each side of the keel, 
the usual number being one, or at most two sets on 
each side, The extreme weight of the ship appears 
to have induced the builder to place additional 
sliding ways under her, but it has been held by 
many that this very fact increased the friction and 
contributed to the disaster, ‘The inclination of the 
sliding surfaces of the ways is stated to have been 
seven-eighths of an inch to afoot, and this has 
generally been deemed guflicient in launching. It is 
not difficult now to say that whatever the inclina> 
tion was it was not gullicient to overcome the fric- 
tion and resistance, otherwise the vessel would not 
have stopped ; but itis doubtful whether blame can 
be justly attached to any one, in an exceptional 
case of this kind, where so, much must depend upon 
experience, and so few vessels approaching the 
Independencia in weight have been launched. 

The vessel was insured against the perils of 
launching for a quarter of a million sterling at the 
remarkably low rate of one-eighth per cent., or 
half a crown premium for every 100/, risk. On the 
first occasion she did not start, and all the pressure 
which could at the time be brought to bear upon her 
was unable to move her. This in itself would seem 
to indicate that the declivity was not sufficient to 
make a good launch, as the vessel should, it is gene- 
rally considered, begin ‘‘to draw,” as it is termed, 
before the ‘‘ dogshores”-which hold the vessel are 
let down, And here we may explain that the de- 
clivity of the surface down which the vessel slides 
in launching is always greater than the declivity of 
the blocks on which the keel is laid. It is, there- 
fore, ge for the vessel to go off so long as 
the building blocks remain under her, and these are 
removed gradually from the stern towards the bow 
as the weight of the vessel is transferred from them 
to the launching ways. It is usual, however, in 
large vessels especially, to leave a few blocks at the 
bow as a safeguard, and to assist the dogshores in 
holding the ship. ‘These blocks are knocked out at 
the last moment, and many prefer clearing the dog- 
shores before all the blocks ure out, and finally free- 
ing the ship by splitting blocks out. But it is always 
expected that the vessel will show by * drawing” 
that she is ready to start, before she is sacaey 
cleared. It is open to doubt whether any launc 
can be considered perfectly satisfactory which re- 
quires hydraulic pressure to get the vessel to start. 
However, hy ic pressure has often been re- 
quired, and yet the ship has safely reached the 
water. In the t case such has unfortunately 
not been the result, 

After the futile attempt made on the 16th of July 
to launch the vessel, additional hydraulic power ap- 
pears to have been obtained, and a second attemp;, 
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was made on the 29th of July. This time the 
vessel made a start and slid down the “* ways” for 
about her own length, and until ber stern became 
well immersed—sufficiently, eo it is stated, to be 
lifted perceptibly by the buoyancy of the water. 
Here, however, the resistance of the water, added to 
the friction of the ways, seem to have become 
greater than the weight of the vessel resolved 
along the ways, and sufficient to destroy the mo- 
mentum acquired by the vessel, and she was brought 
to rest. From this position it was found —— 
to move her, and as the tide gradually left her the 
weight upon the ways increased in intensity. The 
question of the distance to which the ways had 
been extended became now of vital importance. 
Had they gone as far as the stern of the vessel, 
and on a firm bottom, very little harm could have 
occurred, the ship would have remained safely on 
the ways until sufficient pressure was brought upon 
her to overcome the resistance. When, however, 
she stopped, her stern projected beyond the ways 
about a hundred feet, and it must have become a 
matter of certainty that the bottom would be 
crushed up under such a strain as it would have to 
endure when the tide left the vessel. It was doubt- 
lesa utterly impossible to apply lifting power and 
shores sufficient to support the stern, in the few 
hours left before the tide receded. And it is said 
that in about three hours after the vessel stopped 
the bottom began to give way. ‘The whole of the 
bottom amidships was entirely crushed up from the 
bilge inwards, keels, keelsons, pillars, bears, decks, 
and bulkheads in the engine and boiler rooms were 
bent, broken, or doubled up, and form a pitiable 
sight, and the vessel dro: ped aft until the stern be- 
came sunk for a depth of some § ft. in the mud and 
gravelly bottom of the river. ‘The bow remained 
on the ways and was lifted as the stern went down. 
There now she lies, the object of much interest and 
much speculation. 

When it was reported at Lloyd's that the bottom 
had gone up and the vessel was breaking, intense 
excitement followed, and men who had insured for 
one-eighth per cent. were glad to re-insure their 
risks at 50 and even 60 per cent. 

The popular belief is, that she has broken her 
back, and is a hopeless wreck, while professional 
men are for the most part sanguine that the vessel 
can be got off and repaired at a fraction of her total 
cost, 

Her upper deck and sides, as well as the bow 
and stern, remain intact, and it is simply the 
bottom which has been crushed up. The beliet that 
she has broken her back arises probably from the 
fact that as viewed from the river or from the shore 
alongside the vessel, the straight sheer lines have an 
appearance of considerable round up, but this is 
chiefly due to the roundness of the sides and the 
position of the observers. A great point in favour 
of the vessel is that she is now so far into the water 
at high tide, and has dropped so low down, that 
there is probably sufficient water to float her stern 
when she is made watertight, with scarcely, if any, 
aid being required by camels. She can doubtless 
be made water-tight, but it is a question for serious 
consideration, in view of the damaged state of the 
bottom amidships, and the strain which must neces- 
sarily be brought on the lower part of the vessel 
when she is lifted by the stern, whether in addition 
to making it water-tight, temporary girders should 
not be introduced to afford sufficient longitudinal 
strength. For the present it appears to us no pains 
should be spared in well and efficiently supporting 
the vessel to render her secure, and prevent further 
straining. Beyond that it is a question of clearing 
away debris, accurately calculating the lifting power 
to be obtained from the ship herself, proceeding to 
make her sufficiently water-tight and strong to bear 
removal, and preparing ways for sliding down the 
fore part of the vessel when she is lifted at the 
stern. 

The expense which this and the ultimate repair 
of the vessel will entail has probably been much 
exaggerated, and it is to be regretted that some 
definite information has not been given to the public 
respecting her on the responsibility of independent 
SS men, A survey has been held upon 
ver by the Admiralty officials, and a report is stated 
to have been made, which is now in the hands of 
Messrs. Dudgeon. This, however, is not to be made 
public, in consequence, it is said, of the many com- 
mercial interests involved in the question of the 
vessel's condition. We should have thought that 
the only course, in order to restore confidence re- 
pecting the vessel, or at any rate to prevent wild 


speculation res 





pecting her, would be to make all 
such documents public, and thus give every one an 
opportunity of judging fairly of the extent of the 
isk connected with her insurance. 

COOPER'S HILL. 

Ow Friday last the annual distribution of prizes 
was made by Lord Salisbury in the presence of a 
goodly assemblage of visitors, amongst whom 
we noticed Lord Napier and Etterick, Mr. C. 
Hutton Gregory, Sir C. Coode, Colonel C, Chesney, 
R.E., and Mr. H. Leonard, C.E., besides several 
members of the Council of India. Amongst the 
prizemen of the year Mr. E. W. Arundell, B.A., 
comes first as foundation exhibitioner in engi- 
neering, the foundation scholars in engineering 
being Messrs. T, E. Curry, L. M. Jacob, F. Wilson, 
t. W. Roberts, and R. H. F. Stuart. The exhibi- 
tion of 50/. and the scholarships, two of 40/. and 
three of 30/., were established by the civil engineers 
of the Indian Public Works Department. The 
Argyll Scholarship in natural science was obtained 
by Mr. C. H. C. Bickerton ; the Dickens Scholar- 
ship in mathematics by Mr. D. B. Horn ; the Baker 
Scholarship by Mr. J. E. Catton ; the Allen prize 
by Mr. J. 8. Brown, and the President's prize by 
Mr. J. J. Hatten. Besides these there were the 
ordinary prizemen in the several branches of the 
college course, amongst whom the name of B. 
Parkes, B. E., appears four times, D. B. Horn three 
times, and W. J. Wilson twice. 

From the address given by Colonel G, Chesney, 
R.E., the principal of the college, it appears that 
the offer to admit outsiders at this—the first final 
examination at the college for those who have com- 
pleted their three years’ course—was accepted b 
only two, so that the concession wrung by Sir F. 
Goldsmid from the Secretary of State for the time 
being has resulted in a lamentable fiasco, It is, 


however, satisfactory to learn that these two gentle- | Pp 


men succeeded in passing the test examination and 
they will accordingly receive appointments to the 
Indian Public Works Department. After the dis- 
tribution of prizes, the Marquis of Salisbury ad- 
dressed some very good advice to the students of 
the college. His principal theme was the unre- 
liableness generally of engineers’ estimates, which 
elicited an audible dissent from the late President 
of the Institution of Civil Engineers, who was pre- 
sent on the occasion. The incorrectness of engi- 
neers’ estimates in India has, we know, been recently 
made much of by the Secretary of State for India, 
and we had occasion in a former number to comment 
upon a return on the subject which was laid by his 
lordship before the House of Lords when bringing 
in his Bill for the appointment of a Public Works 
member on the Council of the Governor-General of 
India, This failing of the profession Lord Salis- 
bury, somewhat jocosely, attributed to the nature of 
their training, which induced engineers always to 
take the brightest view ible in all cases, whereas 
he advised them that they should, on the contrary, 


always take the blackest and gloomiest view of | 


of operations. To insist 





upon the correctness of the 
original estimate would either be followed by a 
reprimand or by refusal of sanction to the proposed 
work, and there remains, therefore, no alternative 
but for the executive engineer to alter his 
as directed by superior authority. If the 
should ultimately be exceeded, of course the execu- 
tive engineer is held blameworthy, whilst those 
whose orders his figures were altered are too 
in authority to receive blame unless they are 
conscientious enough to blame themselves. 
Whilst on this subject of Public Works e 

ture we cannot omit reference to two letters which 
have recently appeared in the Times newspaper ; the 
one from Lord Napier and Etterick, on Wednesday 
the 29th ultimo, and the other from Sir Arthur 
Cotton, which appeared on Monday last. The 
former fully endorses our objections to the appoint- 
ment of the proposed Indian Public Works minister, 
and we are glad to find one so high in position, and 
— of forming a correct judgment upon the 
subject, fully endorsing the views we recently ex- 

ressed with reference to the India Councils Bill, 

t is difficult to make out quite clearly what Sir 
Arthur Cotton’s views really are ; he does not agree, 
he says, with Lord Napier, but he confines himself 
principally to an abuse of the Revenue authorities 
who, it would appear from his letter, are always 
wrong, and the Public Works authorities always 
right. Sir Arthur’s objections clearly are against 
the present system, which is certainly capable of 
vast improvement, but he would remove the 
initiation of projects from executive engineers 
to one great head who should lay out a systematic 
series of works fer each district throughout India, 
and at the same time be sufficient of an adminis- 
trator to insist upon the Revenue authorities letting 
all Public Works alone. We cannot quite see how 
these duties would be consistent with the means 
roposed for their accomplishment, viz., the appoint- 
ment of a Public Works minister, who, if he were 
confined to his bureau at Calcutta could not carry 
out the first duty, and if he were travelling over the 
country to lay out a systematic series of Public Works 
for the whole of India, would hardly be of much 
use as a Member of the Council of the Governor- 
General, 








WEAVING.—No. VIII. 

ALTHOUGH we have shown the mode of working 
several shuttles as used in hand-loom weaving, there 
is still another distinct class of shuttles which we 
shall hereafter describe. They are for the purpose 
of weaving small figures like tapestry on the sur- 
face of the cloth, and are known as “swivels.” 
Another kind for the same pu are called 
“circles,” a name derived from the way they are 
worked. 

But the uses and advantages of various kinds of 
shuttles and weft, will be best seen when the 
general principles of figured weaving are understood. 
By their means the manufacturer is not only enabled 
to produce the most beautiful designs, but he can 


things, “ that when they had a bridge to build they | do so with economy of material, for he can bri 
should invariably anticipate a shifting sand wherein | to the surface the more costly of the threads an 


to fix their foundations, and that when they had a 
cutting to execute they should be prepared to meet 
with nothing but rock.” This, of course, was 
affected as ate 


conceal those which are merely intended for giving 
thickness and firmness to the cloth. 
Fig. 49 represents a piece of twill or tweeled 


ht way of dealing with the question, | cloth, and it may be seen that the threads do not 


but as engineers are required to be thoroughly) interlace each other alternately, but that they in- 


practical, they would undoubtedly receive a severe 
reprimand from their superiors if, in framing their 
estimates, they were to adopt the marquis’s recom- 
mendation and neglect to make proper surveys, and 
the bridge foundations proved to be upon rock and 
the cutting in sand, The only way for an engineer 
to prove correct in his estimates is to spare no 
pains, in the first instance, in making thorough in- 
vestigations into the nature of the ground to be 
worked upon, of the peculiarities of rivers where 
they occur, with the heights of their extreme floods 
and their tendency to change their channels, &c., 
and, after having carefully taken all ascertained 
facts of the case into consideration, to make a liberal 
provision for contingencies, establishment, interest 
on capital during construction, and, possibly, a 
share of expenditure for the control establishment. 
Those who have had practical experience in this 
matter know, however, only too well that after an 
estimate has been most carefully prepared by the 
executive engineer, and been approved by his 
superintending engineer, it is too often returned 
for revision in consequence of one or two items 
being considered too high, by officials removed, 
probably, some hundred miles or so from the scene 





tersect at certain regular intervals. In this case 
the weft thread a passes under every fourth thread 
of the warp in such a manner, that after it has 
passed from side to side of the cloth four times it 
has intersected all the threads of the warp. ‘These 
intersections being made in regular and consecutive 
order give rise to the diagonal appearance which is 
known as a ‘‘twill.” In like manner Fig. 51 repre- 
sents a zig-zag which will be seen to be simply 4 
twill worked Indeed and forwards. Fig. 50 
represents the mode of showing the twill Fig. 49 on 
design paper, and be 52 shows in the same way 
the zig-zag, Fig. 51. In Fig. 53 a satinet is repre- 
sented which is also shown at Fig. 54. It will, in this 
instance, be observed that the white spaces on the 
design paper, instead of the black, correspond with 
the intersections in Fig. 53. This arises from the cir- 
cumstance that the cloth as shown at Fig. 53 is 
represented on the contrary side to that shown at 
Fig. 54, in order to show the smooth appearance 
peculiar to satinet—but far more so in satins— 
which form so great a contrast to twills and zig-zags. 
Satinet and satins are really broken twills, that is, 
the intersections, instead of being made in regular 
order; are broken up so as to avoid as much as 
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HAND LOOM WEAVING: THE PRODUCTION OF TWILLED FABRICS. 
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possible all harsh lines. 
will be observed that three-fourths of the threads 
7 nstantly appear on the surface of the cloth, but in 
ordinary satin seven-eighths of the threads appear 
or float on the surface. ‘Therefore more headles are 
necessary for weaving satins, as we shall hereafter 
Hotice, and it is this circumstance that explains the 
distinction in the names. Figs. 55 and 56 form 
another vacsiety of cloth, in which the threads are 





In the satinet shown, it | 
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used double, and Figs. 57 and 58 a modification of 
Fig. 51, which is effected by reversing the position | 
| of the warp threads in the loom, as will be hereafter 
described. 

In plain weaving it was shown that half of the 
warp threads were passed through the eyes of one of 
the headles, and the other half were passed through 


the eyes of the other headle. Now, instead of 
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two headles only, if they were divided into four 
parts and each passed through the eyes of a 
separate headle in proper order, then not only 


could the different varieties of cloth represented 


‘only to a very limited extent. 


dividing them and passing the threads through 


above be produced, but a tmany other changes 
could be made. vied ‘ 
In a similar way three headles may be used, but 
Four headles are 
the least, although they are sufficient in number to 
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show the principles upon which twill satins, &c., 
depend onl the means adopted by the weaver to 
make them. 


By limiting the number of headles and threads, | 


each of them may be distinctly shown and the pro- 
cess of weaving made comparatively clear. In actual 
work the number of warp threads in each inch in 


the width of the cloth may range from forty to | 
four or five hundred, or several hundred times more | 


than it would be possible to show in a drawing. 
By representing a very small number of threads 


this ditficulty may be overcome. ‘Therefore, instead | 


of attempting to show several thousands of warp 
threads, sixteen will be amply sufficient to illustrate 
the present part of our subject. 


Fig. 41 (see page 461 of our last volume) repre- | 


sents a common hand leom fitted with four leaves 
of headlesin asimple way. There are only sixteen 
warp threads shown, consequently cach of the headles 
1a provided with four eyes or leashes, as each eye 
and threads attached are called. 

The headles are suspended from four levers 
called tamblers or coupers, which work in the ‘ top 
castle,” as thetopframing of the loom is nan ed. ‘To 
the lower laths or shafta of the headk wi ights are 
attached, as shown. 

fo the four treadles four long levers or 
marches are attached, and from the ends of these 
marches cords connect them with thé tumblers, 
as shown. Now as each of the headles is attached 
or connected indirectly with one of the treadles, it 
follows, that, by pressing upon any of the treadles 
the corresponding headle will be raised, and, con- 
sequently, the four threads of the warp will be raised 
also, and thus a shed will be formed for the passage 
of the shuttle. 
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| order of arranging the threads in the headles be 
made, the cloth, as shown at Fig. 57, may be woven. 

There is still another system, perhaps the most 
important in weaving, to be noticed, viz., the 
| method of weaving double cloths. As before stated, 
it is by this means that the manufacturer cannot only 
| make thicker and heavier cloths, but he is enabled 
to use the materials to his best advantage. Although 
we have confined our illustrations to the use of 
| four headles only, the principle upon which it de- 
pends can be fairly represented. 

Fig. 62 represents a piece of cloth composed of 
black and white warp threads placed alternately. 
At @ a the weft thread is shown to pass under the 
white and then the black threads alternately. At 
6 4 all the white threads have disappeared, and the 
black alone are represented, and if these were 
sufficiently numerous so as to cover the weft thread 
well, the surface of the cloth would appear black. 
Ate call the black threads have disappeared and 
the white threads are thrown upon the surface instead. 
Thus a black or white surface can be woven at plea- 
sure, Fig. 63 showsa section of the cloth, and it will 
be seen that when the white threads disappeared at 
6 b, Fig. 62, that they lay unconnected with the 
cloth or floated on the surface, and in the same 
manner the black threads float at e when the white 
threads are being used, In some kinds of figured 
weaving these floating threads are cut off as may 
be noticed in figured shawls, but in such cases the 
loss cannot be avoided. 

Now on comparing Fig. 64 with Fig. 62, the sur- 
faces of both are alike, but on comparing their 
sections, Figs. 63 and 65, a great difference appears. 
When either of the white or black threads dis- 
appear on one side of the cloth, they are not found 
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This will be more clearly seen in Fig. 59, which 
represents the headles and warp threads on a larger 
scale, and one of the headles H I is shown raised in 
the manner mentioned. In the same figure the 
course of the weft thread W may be traced, and the 


various warp threads under which it passes may be | 


followed and be seen by which of the headles each 
intersection of the weft thread has been employed 
in. Thus the numbers 1, 2,3, 4 on the weft threads 
correspond to the number of the headle which has 
been used when the weft was inserted. 

The lease or cross is shown at N, but the reed has 
been omitted in the diagram, in order to avoid un- 
necessary complexity. Fig. 60 isa plan of Fig. 59Y, 
in which the threads may be more distinctly seen. 
It will be noticed that D, Fig. 60, represents, as it 
would be shown on design paper, the cloth as shown 
at C, Fig. 59. A section of Fig. 59 is shown at 
Fig. 61. 

Now it will be seen that it is by raising the 
headiles singly and in consecutive order that a twill, 
such as shown in Figs. 49 and 59, may be woven. 
But on referring to Fig. 51 the order in which the 
headles have been raised has not been 1], 2, 3, 4, | 
2, 3, 4, &c., but 1, 2, 3, 4, 3, 2, 1, 2,3, 4. In this 
manner a zig-zag may be formed. In Fig. 55 the 
cloth has been formed by raising two of the headles 
at once, or by attaching two of the headles to one 
of the treadles. ‘The satinet shown in Fig. 53 may 
be woven by raising three of the headles at once in the 
order represented on the cloth. But the same thing 
can be don by weaving it with the face of the cloth 
downwards, and this is the usual custom, for by 
doing so only one of the headles is raised at a time 
instead of three. Thus not only two-thirds of the 
amount of friction on the warp threads is avoided, 
but the labour in raising them is saved also Fig. 
54 represents the cloth, Fig. 53, the reverse side. 

In Fig. 57 another variety is shown, Now by 
observing the zig-zag, Fig. 51, it will be seen that 
Fig. 57 is merely a mig-zag doubled or reversed. It 
has been shown that a zig-zag is formed by deviat- 
ing from the regular or consecutive order of working 
the headles; if, in a similar way, the consecutive | 
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floating underneath, but are being woven into 


| another cloth, in fact, two separate pieces of cloth 


connected at the edges, or selvages, are being 
woven, forming a tube. If a few of the threads 
were at intervals interwoven from one surface to 
the other, the two cloths would then be bound to- 
gether, and form one compact piece, and the spaces 
a a, Fig. 65, would not exist. Again, an entirely 
different set of weft threads may be inserted so as to 
fill the spaces a ato which the upper and lower 
surfaces of the cloth could be attached without the 
threads passing entirely through the cloth to the other 
side. ‘Lhree varieties of weft may in this manner 
be used. The central weft thread is called the 
wadding, and cannot be observed on either surface of 
the cloth. 

On referring to Figs. 49, 51, 53, and 57, it will be 
seen that there are two threads at each edge of the | 
cloth which are intersected alternately, as in plain 
weaving, by the weft thread. Only two threads 
are shown, although in practice various numbers are 
used. If these selvage threads were not inserted | 
the edges of the cloth would be very irregular, if 
the weft followed the course of the ordinary warp 
threads. This may be understood by referring to 
Fig. 59. 

When four headles are used and only one at a 
time are raised, it is evident that the selvage threads 
cannot be raised alternately unless by some special 
contrivance. One of the various ways by which 
this is effected is shown in Figs. 66 and 67. It will 
be seen that each thread is passed through the eyes 
of leashes, viz., through the first and third or | 
the second and fourth. ‘The leashes shown are | 
clasped, and in them an eye is dispensed with, 
consequently the warp thread can move freely from 
the clasp to the top shaft of the headle. By this 
means, if the threads are arranged as shown in 
Figs. 66 and 67, they will be raised alternately as 
in plain weaving, for the thread a is not only raised 
by the headle No. 1, but by No. 3 also, The 
thread 4 is likewise raised by the headles No, 2 and 
No. 4. 


trivances connected with compound harnesses of 
looms depend, and it has been shown here merely to 
complete the introductory description of twill and 
satin weaving. 








THE METACENTRE. 

Ovr readers will remember that a few weeks ago 
we pointed out that the Nautical Magazine, in ay 
article criticising the blunders of a notoriously-falig. 
cious writer on naval architecture, had itself. in the 
same article, been somewhat unfortunate in deali 
with the metacentre and its /oexs. We treated our 
cuntemporary gently, because we saw it was mak. 
ing a genuine effort to expose, in a popular form, 
the glaring errors of that writer’s latest production 
on naval architecture. And we were fain to hope 
that the writer in the Nautical, among others, would 
have learnt something on the subject from our re- 
marks, which were certainly meant kindly enough, 
The Nautical, however, is by no means disposed to 
accept teaching kindly, but turns hotly upon us 
and the authors we quoted against it, with more 
zeal than discretion. 

In the July number there is an article headed 
‘* How the Metacentre Shifts,” which endeavours to 
prove, not only that the Nawfical was quite right, 
but that the chief authorities, from Bouguer to the 
present time, are perfectly in accord with it. It 
says, somewhat unphilosophically : 

‘+ ENGINEERING ere challenged our article, 
there is naturally awakened in us a spirit of self- 
assertion that must now be uppermost in this dis. 
cussion.” 

Our contemporary says: ‘‘ The misapprehension, 
we say, is entirely on the part of ENGINEERING. 
Our application of the word metacentre is in accord- 
ance with the meaning of the term, It is applied 
by us as defined by Bouguer, by Scott Russell, by 
Kankine, Barnes and Napier, and by Froude.” 
And, not content with this, the Nawtical ventures 
to explain the derivation of the term metacentre, and 
thinks it has proved us wrong by “an outline plan 
of a Roman circus, the Circus of Caracalla on the 
Appian Way,” which, “if the plan were shorter 
in proportion to its width, it would somewhat re- 
semble the midship section of a vessel.” We shall 
discuss further on the connexion between the “Circus 
of Caracalla on the Appian Way” and the meta- 
centre of Bouguer., 

We pointed out that the /ocus of the metacentre, 
or metacentric curve, as given by the Naxfical, dif- 
fered widely from that given by Messrs. White and 
John at the Institution of Naval Architects in 1871, 
for a precisely similar figure under precisely similar 
conditions, And we stated in effect that the curve 
given by the last-named gentlemen was the ‘“ meta- 
centric curve,” and that the one given by the 
Nautical was something quite different. This, we 
are glad to see, the Nautical now admits, in reality, 
to be true in the following words : 

“It is the metacentric curce they use, and it is 
that ENGINEERING says we claim to have given. 
We never made such a statement, and we would 
never give the metacentric curve as a diagram of 
stability. We gave a diagram of the curve de- 
scribed by the shifting metacentre, but we did not 
give it as the metacentric curve. The name (he 
metacentric curce is the mathematical designation 
of the evolute of the curve, which is the /ocws of 
the centres of buoyancy. The curve we 
gave is a metacentric curve, indeed, but it is not 
the metacentric curve.” 

We had said: **The nature of the metacentric 
curve from M, to M can best be traced from that 
of the curve of centres of buoyancy of which it is 
the evolute,” and the Nasfical, it will be seen, 
repeats the same thing in nearly the same words. 
After the above admission on the part of the 
Nautical we should be content to leave the matter, 
were it not that our contemporary has once more led 
it beyond the mark into some very questionable 
history and more than questionable science, 

We pointed out that the part of the theory of 
floating bodies relating to the curves of bucy- 
aney, flotation, and metacentres, remained almost 
neglected from the time of gg until it was taken 
up by Messrs. White and John in. 187]. Our 
contemporary speaks with scant respect of Dupin, 
and insinuates plagiarism against the work of Messrs. 
White and John—apparently from having studied 
neither. It is well known to those who have studied 
the subject, that what Bouguer has the honour of 
having first approached and broke ground upon, 





lt is upon this principle that the ingenious con- 


became a beautiful science in the hands of Dupin, 
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and some interesting features connected with it have 
been investigated by White end John. 

In the mode of treatment of a floating body com- 
menced by Bouguer, developed by Dupin, and since 
followed by White and Joba, there are three surfaces 
of importance, namely, the surface traced out by the 
centre of buoyancy as the body moves round in any 
direction, the surface traced out by the centre of 
gravity of the plane of flotation, and the surface 
traced out by the centre of curvature of the surface 
of centres of buoyancy, and this latter contains the 
metacentre proper whatever the position of equili- 
brium, or the position of the centre of gravity of the 
body may be, 

In dealing with a parallelepipedon revolving 
transversely, we need only consider the transverse 
sections of those surfaces through the middle of 
length, and these become plane curves, termed re- 
spectively the curve of buoyancy, the curve of 
flotation, and the metacentric curve. For any point 
onone of the curves there is a corresponding point 
on each of the others, and at these corresponding 
points the tangents to the first two are parallel to 
each other, and perpendicular to the tangent to the 
And the tangent to the metacentric curve is 
normal to the curve of buoyancy. From those 
rfaces—chiefly from the surfaces of buoyancy and 
tation—Dupin proved very prettily many pro- 
ties of floating bodies, such as when a floating body 

ves about an axis fixed in direction positions of 
ble and unstable equilibrium recur alternately ; 
1en the distance between the centre of buoyancy and 
ntre of gravity is a minimum, the body is in stable 
equilibrium, and conversely when that distance is a 
maximum the equilibrium is unstable; and several 
others of a more complicated nature. 

It can easily be shown, as was done by Dupin that 
these curves are closed curves, and that the curve of 
buoyancy is not only a closed curve, but that it is 
continuous in its curvature, and has no re-entrant 
angles. Dupin, however, in arguing from the curve 
of buoyancy to the curve of flotation, seems to 
have supposed that, as their tangents are always 
parallel, and one of them is continuous, therefore 
the other must be continuous also, And he argued 
that the curves of buoyancy and flotation can never 
intersect each other, but one must lie either wholly 
inside or wholly outside of the other. 

White and John in 1871, however, showed that 
this conclusion wads incorrect, and that these curves 
can intersect each other. It was shown by them, 
that instead of the curve of flotation being neces- 
sarily a continuous clos:d curve it has generally 
cusps wherever there are angles or irregularities in 
the outside boundary of the body, and frequently 
t has other singular points. 
any of the curves in question were constructed for 
bodies of defined form until 1871, otherwise doubt- 

s Dupin’s error would have been discovered 
earlier 

It should be remembered that all these curves 
are purely geometrical curves depending only upon 

external form of the floating body and the 
volume of displacement. They remain unchanged, 
however the centre of gravity might be shifted 
And they contain the centres of buoyancy, 
centres of flotation, and metacentres for any posi- 
t f the centre of gravity, but of course the posi- 

n of equilibrium will vary if the centre of gravity 

moved. But how does the Nautical understand 

e subject? It says: 

“We always understood White and John’s 

grams to be of this character, that the meta- 

tric curve is the /ocus of metacentres for any 

f equilibrium, and that for any point of that 

rve the position of the centre of gravity of the 
body must be in the line joining the metacentre 
and the corresponding centre of buoyancy—that is, 
‘ it must be im the tangent to the metacentric 
culve at that point, or, what is the same thing, in 
rmal to the centre of buoyancy or metacentric 
contemporary seems to think the metacentric 
must depend upon some particular position 
centre of gravity, whereas it would remain 
¢ for any position of the centre of gravity. 
the following quotation will show more 
arly the ideas of our contemporary on the matter. 


third. 


a it 


(our 


n dealing with external forces, as the vessel 
her upright position, the metacentre shifts 
gy that axis which is upright when the vessel is 
pright and in dealing with internal forces—that 
‘He siilting of the lading of -the ship, as the 
* heels, every intermediate position being a 


Vesa 


We are not aware that | 


position of equilibrium, the metacentres for these 
positions of equilibrinm are the ultimate intérsec- 
tions of the successive verticals through the centre 
of the ship and its lading. These verticals will, at 
the same time, be normals to the curve of buoyancy, 
for we are supposing that the ballast or cargo is not 
shifted faster than the vessel can follow it—that is, 
that it has time to be actually in equilibrium in each 
intermediate position.” 

The metacentres described in the latter case 
would all lie on the metacentric curve given by us, 
but they would not lie on the loops given in the 
Nautical. If, in the above quotation, however, the 
words ‘‘ centre of buoyancy” had been used, instead 
| of * centre of the ship and cargo,” the same result, 
|the same metacentres, and the same metacentric 

curve would have been arrived at; the definition 
| would have been strictly in accordance with the 
{conditions of the metacentre for an indefinitely 
small heel from a position of equilibrium ; it would 
| have applied to external forces as well as internal 
| forces ; and the Nautical would have shown it could 
| discriminate rightly between the metacentre and the 
| kind of bastard metacentre to which it pinned its 
| faith. 

We spoke of the metacentric curve being the 
focus of the intersection of consecutive normals of 
| the curve of buoyancy. On page 565, the Nautical 
| says this is a wild application of the word, and on 
page 573, in the same article, it admits its truth by 
saying : 

‘The name, the metacentric curve, is the mathe- 
matical designation of the evolute of the curve, 
which is the locus of the centres of buoyancy.” 

Again, let us take the simplest application 
of the term metacentre, which every one at all ac- 
quainted with the subject will understand, and 
which even the ‘‘self-assertion” of the Nautical 
will not dispute. It is the case when a vessel float- 
ing in stable equilibrium is displaced through an 
indefinitely small angle by an external force. What 
constitutes the metacentre in such a case? It is not 
“the ultimate intersections of the successive” 
“ verticals through the centre of the ship and lad- 
ing.” Butitis ‘the ultimate intersections of the 
successive verticals through the centre of buoyancy.” 
It is true it is also the intersection of the vertical 
through the centre of buoyancy with the old vertical 
through the centre of gravity, and this is the more 
usual way of putting it for indefinitely small angles. 
But it must not be forgotten that in all such cases it 
is the centre of buoyancy, and not the centre of 
gravity, which changes its position in the body, 
and the metacentre is the point which marks the 
change in the line of upward pressure of the water 
through the centre of buoyancy. It, therefore, has 
more direct reference to the centre of buoyancy than 
to the centre of gravity, and forms a limit to the 
position of the latter only because it marks the change 
in the vertical through the former. 

(To be continued.) 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesprovuGn, Wednesday. 
The Cleveland Iron Market.—Yesterday there was & 
large attendance on ’Change at Middlesbrough, but unlike 
the past two or three weeks the market was flat, and scarcely 
any business was transacted. There was, however, a good de- 
mand for No. 3 Cleveland pig, and makers asked for this quality 
72s. 6d. per ton for immediate delivery. Most of the blast fur- 
naces are now in a condition to make good iron, and there is a 
better supply of No. 3. Everybody seems to be in a state 
of uncertainty as to the future of the iron trade, and the 
consequence i# that the buyers are only purchasing barely 
sufficient to meet their immediate requirements, being 
content to delay large orders in the hope that prices will 
decline. 


The Finished Iron Trade.—The finished trade of the North 
of England is not so brisk as it ought to be. Several firms 


have work on hand which will keep their rail mills in opera- 
tion to the end of September, but there seems to be a pre- 
vailing opinion that all kinds of iron will be cheaper, and this 
is fatal to a large business being done. 

The West Coast Trade—On Monday there was a fair 
average attendance on ‘Change at Barrrow-in-Furness, but 
busidess was reported slow. Bessemer iron declined to 41. 10s, 
per ton with 5s. extra for delivery. The iron works are 
fairly employed, but although the productive power is limited, 
peaks are large. The shipping is dull. Coals are receding 
in price. 

The Consett Iron Company.— At a meeting of the Consett 
Iron Company (Limited), Tyneside, held yesterday, it was 
resolyed to recommend to the general meeting of the company, 
to be held on the 6th of next month, that a dividend of 
21. 108. per share be paid to the members registered in the 
company’s books on day. 





The Coal and Coke Trades-—Week after woek the pro- 


have certainly obtained orders recently, and some of them ! 





duction of coals and coke seems to be in excess of the demand, 
now by coal agents of the smailness of 

we have previously intimated there is now a more decided 
talk about further reducing the wages of the pitmen. 


The Stockton and Middlesbrough Water Works Com- 
pany.—Yesterday, the thirty-second ordinary half-yeariy 
meeting was held at Darlington. A report was 
read, and it was resolved to apply to Parliament next 
session for an Act to enable the company to raise further 
capital and to extend their works. 

The Tyne Bridge.—The Tyne Commissioners are maki 
rapid progress with the swing bridge over the Tyne 
Newcastle. 

Shipbuilding and Engineering. —Although the iron trade 
is flat, the ehipbuilders and engineers generally throughout 
the North are om 0 de gm Many of them have a good 

oks. 


few orders on their 


The Cleveland Ironstone Mincrs.—Since the end of the 
strike the miners are working well. They have not yet decided 
who is to succeed their able secretary, Mr. Grieves, who has 
resigned. 


The Tees.—Great improvements are being made in the 
River Tees by the Commissioners, who are borrowing large 
sums of money from the Public Works Loan Commissioners 
for the purpose. 








FOREIGN AND COLONIAL NOTES. 

Belgian Coal.—The exports of coal from Belgium have 
very materially declined this year, In March they only 
amounted to 277,000 tons as compared with 336,000 tons in 
March, 1874; and in the first three months of this year they 
were only 698,000 tons as com with 1,027,000 tons in 
the corresponding period of 1873. The exports have especially 
fallen off to France. 

Delaware and Chesapeake Canal.—A hea 
last August, which swept away a portion 
and Chesapeake Canal, entailed a loss in re tion expenses 
and interrupted tolls of no less than 132,000dole, The directors 
are, therefore, obliged to recommend that no dividend should 
be declared for the past year upon the share capital of the 
company. 

The French Iron Trade.—There has been a fair amount 
of animation in the iron trade of the Champagne district. In 
the Nord there has been a good current of affairs. In the 
Meurthe-et- Moselle pig is firmer, and cannot now be bought 
below 3/. or 31. 28. per ton. In the South of France the iron 
trade has experienced scarcely any change. 

Recife and Sao Francisco Railway.—The traffic on this 
line has shown considerable languor this year. Thue the 
receipts to [May 9 amounted to 39,960/., as compared with 
49,3191. in the corresponding period. The line, however, 
enjoys a guarantee of interest the Brazilian Govern- 
ment. Only one of the guaranteed Anglo-Brazilien railway 
companies—the St. Paulo—clears its guarantee of interest. 


Tunnelling Mont Blanc.—Mr. Ernest Stamm has read o 
paper before the Mulhouse Industrial Society on the best 
means of tunnelling Mont Bianc. Surveys which have been 
made show that Chamounix is 3445 ft. above the sea level, 
and Entreves 4216 ft.; a tunnel between the two points 
would not be longer nor would its gradients be more difficult 
than the Mont Cenis Tunnel. 

Railway Extension in France.—The length of railway in 
operation in France at the close of March, 1873, was — 
miles. At the close of March, 1874, the corresponding 
had grown to 11,601f miles, so that during the twelve 
months ending with March, 1874, new railway was opened 
in France to the extent of 439 miles. Considering the 
extent and population of France, it must be , how- 
ever, that French are still rather scantily supplied with 
railway communication. 

Steel Rails for Alsace and Lorraine.—Contracts have 
been let for two lots of 2147 tons of Bessemer steel rails for 
railways in Alsace and Lorraine. The lowest tender, taking 
all the conditions into account, was that of the John Cocke- 
rill Company, Seraing, which offered te supply 2087 tons at 
121. 8s. per ton in warehouse at the works. 


South Italian Railway—In the course of last year the 
South Italian Railway Company executed sundry repairs at 
the Ancona and del Sees tunnels. In the neighbourhood 
of the latter certain drainage arrangements had to be per- 
fected last year, and were perfected i . Defensive 
ation works were also executed year at the 
Conea, Esino, Vallato, Metauro, Versacehio, Biferno, Cara- 
pella, Lama di Lupo, and Lama Amono bridges. 

Victims of the Canadian Pacific.—It appears that several 
lives have + Moe been sesitiiecd ‘ia the tion of the 
surveys for the Canadian Pacific Kailway. In 1871, seven 
persons were burned in the woods; in 1872, nine were 
drowned ; and in 1878, three were drowned and two “ died.” 
The Canadian Government has evidently a formidable work 
on hand in its grand Canadian Pacific scheme. 

Belgian Metallurgical Industry—The Couillet Company 
is introducing the Danks furnace in its works. The Sclessin 
Company is progressing with blast furnaces of modern con- 
struction ; and the John Cockerill Company has almost com- 
pleted at Seraing new blast f: with heating furnaces 
on the Whitwell system for the manufacture of Bessemer pig 
for their new and old steel works. é 


Grand Trunk Railway of Canada.—To meet the additional 
expenditure now contem iA on i 
énd of July, 1875, an addi 
com urio 
oill be veqaieed The changing of the ga 
of Montreal will be probably proceeded 
of September. 
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WORTH’S PUMP FOR RAISING HEAVY TAR. 





























Scale 1 Inch —Foot 


TAR PUMPS.* 
By Mr. D. M. Newson, Glasgow. 
New Form of Slide Valee Pump ; Specially Adapted for 
Heavy or Thick Tar, 4c. 

Tats machine is of a kind and construction essentially 
different from anything at present in use for pumping pur- 
poses. It is the invention of, and patented by, Mr. Worth, 
an engineer in the North of England, and has been designed 
to meet the long-felt, but hitherto never-satisfied, desire for 
a perfectly reliable machine. 

As may be observed from the accompanying drawings, the 
distinguishing feature of Worth’s patent slide valve pump is 
the absence of clack valves, which are generally a source of 
great annoyanco from their liability to cease working when 
exposed to grit, dirt, or chips, such as are frequently found 
in tar and other heavy liquids. Briefly stated, the principle 
of this pump consists in the substitution of a slide valve for 


the four clack valves usually employed in a double-acting | 
foree pump. It is constructed so as to give a large bearing | 


surface in order to render it durable, and is moved by an 
eecentrie keyed on to a crankshaft. By this arrangement 
the passages to and from the pump barrel are compelled to 
open and close at the proper time, without any of the un- 
certainty which always attends the common clack ; and as 
a further result the pump is always reliable. 

Besides being le with the steam cylinder attached, as 
shown, pumps of this sort are adapted to work off any re- 
volving 6 either by crank or eccentric, and they may "be 
either single or double acting. . 

The peculiar construction of this valve renders a descrip- 
tion of it rather difficult, yet it may be made somewhat plain 
by saying that it is similar to the kind used for steam, were 
that ons of valve worked on the back of the main slide. The 
inventor having experimented with many other kinds, in- 
cluding ordinary slide and piston valves, found all to be use- 
less after being a short time in use. The form now brought 
under notice been in use for a considerable time in 
various gas and chemical works, and in every instance with 
entire success. 

To mention one instance where I was an eye-witness of its 
capability may stren the evidence I offer on ite bebalf. 
In a chemical works belonging to Dr. Saddler, at Middles- 
brough, there are seven of these pumps in active operation, 
doing such varied, hard, and continuous work as is well 
cnloclated to test their merits. Especially would I refer to 
two of these seven (No. 1 size) that are employed pumping 
anthracine. This stuff is so thick towards the bottom that 
the men have to use shovels to keep it forward to the suction 
pipe. Another (of size C) is employed to pump tar, and the 
quantity of cinders and other foreign matter mixed with the 
tar and pumped into the stills by this peculiar form of slide 
valve would astonish any one accustomed only to the ordi- 
wary clack valve pump. é 

For general work, such as in breweries and on board ship, 
this pump is of special value. 

One feature connected with its facture will o« d 
iteelf to engineers: it is that of the pump bed being bored for 
the glands, and turned at the ends to receive the cylinder, at 
one operation. The cylinders, therefore, only require to be 
sli on these turned ends and bolted there to be abso- 
hutely true one with the other. ‘This simple method, while it 
insures the utmost accuracy in fitting together, enables the 
makers to supply a first-class machine at a moderate price. 








A Patapstra Barpes.—A new iron bridge over the 
Schuylkill river at Girard Avenue, ey bas been 
completed by the contractors, Messrs. Clark, Reeves, and 
Co. The bridge was formally accepted from the builders, 
July 4, a great day in the American year. The total cost of 
the bridge was 1,404,445 dols. 


* Paper reed at the Glasgow meeting of the North British 
Association of Gas Managers. 








FIELD'S SCALE PREVENTER. 


We illustrate an ingeniously arranged and appa- 
rently very eflicient apparatus for preventing the acc umula- 
tion of scale on the internal surfaces of steam boilers, and 
which appears indeed to have the effect of removing scale 

already formed. It 


consists, as will be 
seen from the sec- 
tion, merely of a 
rod passing through 
the boiler, and pro- 
perly supported and 
insulated by the 
bracket and insula- 
tors C, D, E. The 
lower end of the rod 
is turned over to form 
a loop, and it sup 
ports a bell as shown 
in the sketch, or as 
preferably employed, 
a cone, in both cases 
left free to oscillate. 
This dise or bell is 
submerged about 4 in. 
below the level of the 
water in the boiler. 
A battery of one or 
two cells, which may 
be kept in any con- 
venient position, and 
quite removed from 
the boilers, is con- 
nected with the appa- 
ratus, one pole being 
placed in communi- 
cation with the rod by 
a wire, and the other 
| pole connected to the 

















6 shell of the boiler. 
Carefully conducted 
experiments establish 
the existence of a 


steady current setting 

towards the shell of 

the boiler, and the 

theory upon which 
T the inventor has pro- 
ceeded, is that by this 
current the soluble 
salts in the water 
are carried forward 
and deposited upon 
the surface of the 
iron, but by reversing 
the carrent with the 
aid of a battery, the 
tendency to deposit 
is destroyed, d 
the salts insolation 
are precipitated. That this apparatus is reliable in its 
action, is proved by considerable experience gained upon a 
number of steam boilers to which it has been applied, and as 
consequent upon the advantage of keeping the boiler shell 
clean it effects a marked economy in the consumption of 
fuel, there is every reason why it should find a wide appli- 
cation among owners of steam boilers, 











NOTES FROM SOUTH YORKSHIRE. 


, Wednesday, 
Sop Deis Pere ant —A new 
line of railway ofa of about 14 miles is constructed 
between these two and will probably be ready for 
five y ago, much delay having been occasioned by the 


Eckington Water Works Company.—A com 
capital of 5000/., has been formed to supply this thriving town 
and some of the s ing villages with water. The source of 
supply will be a epring of pure water which wells up about 

20 yards below the surface in the shaft of the Hornthorpe 
Colliery. It has been analysed, and pronounced of suitable 
quality for drinking The spring yields over 80,000 
gallons per diem, more sufficient for the present wants 
of the locality. 


Telegraphic Communications between Police Stations.— 
The central police station at Sheffield has just been con. 
nected, telegraphically, with the branch police stations in 
varicus outlying parte of the town, and also with the central 
fire brigade office in Barker's Pool. The Wheatstone A BC 
instrument is the one used, being within the capacity of any 
one to work. Incase of fire this arrangement is certain to 
be of much service. 


New Colliery at Birdwell.—Messrs. Newton, Chambers, 
and Co., the well-known iron and coalmasters of Thorncliffe 
Works and Collieries, near Sheffield, are proceeding with a 
new colliery near the village of Birdwell, in South Yorkshire 
proper. The coal underlies part of the estate of Earl Fitz- 
william. There are two shafts, one 16ft., and the other 
16 ft. in diameter. Both will be sunk to a depth of about 
350 yards to reach the Silkstone seam of coal. At present 
the sinkers have reached a depth from the surface of about 
180 yards, so that, assuming progress to be at a similar rate, 
the work will not be completed before next May. 


Lord Wharncliffe’s Coal Property.—The coal on this 
nobleman’s estate is being largely worked, aud is likely to 
be still more developed. A tramway is being made from the 
Bromley Silkstone Colliery to the Wortley station of the 
Manchester, Sheffield, and Lincolnshire Railway for the ac- 
commodation of this new traffic. 





NOTES FROM THE SOUTH-WEST. 

The Iron Trade.—A meeting of ironworkers’ delegates 
representing South Wales and Monmouthshire eee 
only excepted) was held at Newport on Monday. feel- 
ing of the men represented is declared to have been 
thoroughly antagonistic to the acceptance of any reduction 
whatsoever; but, after a yy discussion, it was reluc- 
tantly agreed to the “ :”’ of which notice was 
given on the Ist of July, while it was decided that sny 
turther reduction or reductions contemplated shall not be 
accepted without a struggle. It is alleged that the employers 
have resolved on giving monthly notices until the rate of 
wages shall be precisely the same as it was in 1871. A 
notice of another reduction was issued on Saturday, to take 
effect at all collieries and ironworks represented in the Asso- 
ciation of Masters. 


Welsh Freehold Coal and Iron Company.—The report of 


the directors read at the third annual meeting of the Welsh 
Freehold Coal and Iron Company, held in London on Satur- 





day, indicates that the g has progressed satisfac- 
torily. epee | the fact that trade has been cha- 
racterised by a great of de; jon, the coal of the com- 


pany has sold at a fair market pri The report was 
adopted, and a resolution, having reference to some leases of 
and other minerals at Nanty-y-Bar, was carried. 


Severn and Wye Railway.—A line made by the Severn 
and Wye Railway and Canel Company to join the Ross and 
Monmouth line now been completed, and awaits inspec- 
tion by the Board of Trade. 

Bristol Street Improvements.—The Bristol Corporation 
were engaged for some hours yesterday week in the consi- 
deration ot a report prepared by the city surveyor as to the 
best means of relieving the centre of the city from the pre- 
sent oppressive traffic. The discussion eventuated in a reso- 
lution to effect a number of street improvements, involving 
a total outlay of 180,000/. 


Cattewater Harbour —The Cattewater Harbour scheme 
has been passed, with but slight alteration, by a committes 
of the House of 

Trade at Newport-——There are no marked indications of 
an improvement in the iron trade in the Newport district. 
It is e , however, that orders will present themselves 
tolerably freely when prices decline to a reasonable level. 
The tin-plate manufacturers are rather restricting their pro- 
duction. 








Taz Ongnoy Torrepo Exreniments.—The first of 6 
series of in ing experiments was carried out y 
afternoon by the Committee, of which Colonel Sir 
W. Jervois is president. It consisted in exploding a 
charged with 500 Ib. of gun-cotton in the vicinity 


i 


et 


Ete 


of 
which is moored m Stokes Bay. The 
experiments is to ascertain the minimum distance 
whieh an ironclad can be damaged by the explosion 
paper at oe The late hour at which the 
obliges us to defer details until next week. 
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PRACTICAL IRONWORK. 
By Mr. Guanam Suita. 

Is offering the following remarks on practical ironwork to 

the consideration of a meeting of mem of one or more 

of this great Institution, of which the author is i 
to be a student, no time will be wasted by prefatory detail, 
but asall present are more or less familiar with the subject 
it will simply be assumed that the skeleton of an iron struc- 
ture has been decided upon, and the strains ascertained to 
which each of ite members are to be subjected, and the purpose 
of this paper will be to investigate the practical considerations 
affecting its design, strength, and construction. 

No atiempt will, therefore, be made to delineate the pro- 
cess by which these strains have been arrived at, as that 
portion of the subject can only be mastered by deep and 
patient study of existing structures and standard works on 
the subject. 

In apportioning the proper amount of metal to meet the 
strain, the first care should be to employ as nearly as possib 
only iron of the economical sections, weights, and jengths to 
be obtained in the iron market; points not unfrequently 
overlooked. For instance, L-irons 4in. by 4in. by $n. can 
be obtained in Jengths of 30 (t. without extra cost, and they 
are sometimes rolled at an additional cost to 40 ft. in length. 
At the Vienna Exhibition a Z-section of rolled iron was ex- 
hibited 85 ft. in length. {’s, T’s, and similar sections can be 
obtained in moderate lengths Without extra charge when the 
sum of the sides dors not exceed 8 in. or Qin.; with 
larger sections such as H-iron having a depth of about 12 in. 
the cost will be something over 20 per cent. more than that 
for 7 or L-irons complying with the above conditions. In 
the same way an extra price is generally paid for bars ex- 
ceeding 6in., although up to 8 in. or Gin. it is not excessive, 
and they can be obtained from some manufacturers up to 
12 io. in width 

it isin dealing with plates that the term “ extra” must 
always be kept in view, as by bad designing the cost of the 
ron may be nearly doubled; a plate to cost the ordivary 
market price must be under 4 ewt. in weight, 16 {t. in length, 
4{t. in width, and must not be of irregular shape. In order 

wetter illustrate this point a plate 15 ft. by 5 ft. Lio. by 
iim. may be taken as an example, aod the extra charges, ac- 


cording to formal tender made in 1873 by a first-class firm 
for “ Best best crown boiler plates,”’ will be 
x. 6. 
For weight lz 0 per ton. 
lengta ose eee 0 0 ” 
width 3 10 a 
culting eee 0 Vv ” 
In all 15 10 ” 


The price for iron by this tender complying with the pre- 
viously mentioned conditions was 19/. 10s., to which this 
extra charge must be added, bringing it up to 35/. per ton, or 
pearly double the cost of ordinary plates. 

These considerations must be attended to in designing 
buckled, corrugated, or other manufactured forms of plates, 
as if they require to be made from iron on which “ extras” 
are charged, their cost will necessarily be enhanced 

At the Vienna Exhibition plates were exhibited 52 ft. 6 in. 
by 5't. Sin. by .63 in. and 48 ft. 7 io. by 4 ft. 2in. by 1.23 in. 
weighing 3 and 4} tons respectively, these were of course 
exceptional and very costly plates. 

The “ extras” fur plates do not become very cousiderable 
until a weight of 7 ewt. is exceeded and a width of 4 {t. 6in., 
but when a width of 5 ft. is reached the extra is charged per 
neb, and by the tender before re‘erred to, it amounts to 10s. 
per in h per ton in addition to 31. charged extra for a width 

A long plate becomes expensive on account of the difficulty 
in handling it, and the great care required to be exercised 
im putting it through the rolls, in order to avoid making it 
of irregular shape, in which case there is a large amount of 
weste in cutting the plate to the required length and ares, 
and sometimes it becomes what is technically termed a 
“ waster,” which has to be thrown aside; to cover these con- 
tingencies, much larger “ blooms” have to be made. 

Contractors have sometimes to tender for ironwork when 
the designs contain many of these irregular lengths and 
Cimensions ; it then becomes necessary for them to estimate 
the probability of the conditions of the design being enforced, 
not always an easy matter; but when the reason for the 
employment of extra iron is obvious they tender accordingly. 
Occasionally designs exhibiting a total ignorance of ironwork 
come into the contractor’s hands, in which case estimating 
becomes very difficult, and to be on the safe side a large per- 
centage must be put on to cover contingencies. 

The contractor can generally estimate the quality of the 
work which will suffice by the workmanlike style or other- 
wise in which the drawings and specifications are made out. 

Angle iron bends and joggles should be as few and simple 
as possible, and bent or cut plates should be few and far 

tween. 

_ Tttileners to the web of a plate girder, if splayed out clear 
of the angle iron, will cost about balt as much for smithin as 

when required to fit close round them, and will answer thei 
purpose equally weil; where the flanges are too narrow to 
mit of four rows of rivets being put through at one cross 
section, this form of stiffener cannot be used ; w the flange 
— only two rows of rivets, but is of sufficient width to 
~ it of two additional rivets, the stiffeners can be generally 
- arranged that these rivets shall in no way affect the 
vase of the girder, as owing to the unvarying thickness 
phe = there is always an excess of strength in the flanges 
Plate girder at points not very far distant, and it is here 

that the stiffeners should be p 

—  hesnering ttle, but still most important rivets, should 
eeen th of as it is on them that the whole 
ie ne ~~ the structure depends —no amount of extra metal 
y of a tie can compensate for a badly constructed 





joint. bag rece — oe geen consideration of the 
position, diameter, and pitc every rivet previous to 
placing the design before contractors, as carelessness of 
ignorance on this point at once indicates the amateur 
etigner, who is often led astray by the facility with which 
he can ornament his drawings with these little circles or red 
crosses. 

Drawings of ironwork should be as complete as it is pos- 
sible to make them, free from ali ambiguity, leaving no room 
for doubt as to jos hae mages in order - which 
dotted lines must largely be employed. It is impossible to 
confuse a drawing by putting dotted lines in their proper 
places, as it must be borne in mind that the drawings are 
not to be submitted to a parliamentary committee, but to 
men accustomed to most complicated mechanival drawi 
A working drawing is not necessarily pretty, it should 
neatly and, accurately made, and should require no explana- 
tion whatever. 

The pitch and diameter of the rivets should in all cases be 
marked upon the drawings, and their relative positions in the 
structure should be poiated out. In the construction of a 
bridge it is generally necessary to draw the whole or parts 
of it full sized with its required curve or camber, in er to 
ascertain the accurate length of its separate portions and 
the exact relative positions of the rivets, which will, by this 
means, be very accurately ascertained ; these positions will 
then be marked on a template, from which any number of 
similar plates can be made. 

It is usual to specify that when one portion of a structure 
is to be rivetted to another, the holes must be made with 
such accuracy that a template with studs fixed in the re- 
lative position of the rivets one-sixteenth less than them in 
diameter, shall enter all the holes at the same time and go 
completely through the various thicknesses of plates; if the 
holes are not fair to one another, the shearing area of the 
rivet is reduced, and therefore the joint will not be of its 
calculated strength, to cover which fault it is advisable in 
calculating the number of rivets to consider their diameter, 
one-sixteenth less than that shown on the drawings; all 
rivets should have a good ani sufficient Lead, and when in- 
specting the construction of ironwork this point should be 
enforced. 

The strength of rivet iron will be considered hereafter, but 
a good practical test is that a rivet shall be hammered, 
when hot, to less than } io. in thickness without showing 
any signs of cracking. 

Although a difference of opinion exists among engineers 
on the question of drilled versus punched holes, it would 
appear from the following experiments carried out by Mr. 
Cechrane and kept on record in the Minutes, vol. xxx., 
that practically there is little to be gained, eo far as the 
strength of the plates is concerned, by using one method 
more than the other. 

A bar of Lowmoor 2 in. x} in. with a drilled hole 3 in. in 
diameter put through it, sustained 235 ewt.,and with a 
punched hole 226 ewt.; with bars of hard crystalline iron of 
the same dimensions, that with the drilled hole sustained 
250 ewt. and the punched hole 244.ewt. With bars each 
with three holes, one drilled, one punched, and one punched 
} in. and drilled to } in. in diameter, in all cases they broke 
through the punched hole, which would be inferred from 
the above results, but which are still weil within the limits 
of variation of the breaking weights of our best irons, 

When we leave strength out of the question and consider 
only workmanship, the method to be adopted must be left to 
the judgment of the engineer. If a number of plates are to be 
rivetted together or an intricate junction made, unless great 


was not quite 
but the appearance was chiefly owing 
as if iron is broken by a sudden strain eb ste age rome me 
the crystalline fracture; wheress ovo iron, broken 
by a gradually increasing strain, the fibrous fracture always 
results; nevertheless, it is the generally accepted opinion 
that the fibrous fracture cannot be obtuined by any mode of 
me | from really bad iron ; the gradually increasing strain 
should therefore be applied, and the fibrous fracture must 
result from good iron, more especially from rolled iron or 


plates. 

Whether the iron is fibrous or crystalline ite quality ray 
to some extent be ay oa by the fineness of its texture, and 
the irregularity «i 0s ure. 

Tronmasters are to some extent averse to testing; the 
author was advised by one of these geatlemen of high stand- 
ing to exhibit his knowledge of the subject by simply specify- 
ing “ best merchantable iron,” and if, after ion, it was 
found not to be good it could then be tested, but after what 
has been said it is needless to further point out the impro- 
priety of such a proceeding; it was also hinted that tests 
were instituted to exhibit the cleverness of engineers, in- 
stead of which they simply exposed ignorance, and no doubt 
there is often room for such rewarks. 

According to Mr. Edwin Clerke the permanent set of a 
bar 10 ft. long and 1 square inch in section was for 3 tone, 


P 1 1 ‘ 
———- and at 10 t nea 
strain Wii anda ons 7958" its length. The stretch 


of iron up to 12 tons is to some extent uniform, and may be 
taken at a of its length for each ton, but beyond this 


strain it becomes irregular, which accounts for the ultimate 
deflection of a beam being almost beyond calculation. 
In the early days of engineering it was a common 

to make things strong enough, on the erroneous supposition 
that a structure tested with something more than its working 
load would be quite safe. This may or may not be true ac- 
pone or to whether the limit of elasticity of the iron is ex- 
coed. If such be the case the ultimate destruction of the 
structure is only a question of time; under any circumstances 
the design of a structure on such an hypothesis is now quite 
inadmissible owing to the increased cost of labour and 
materials, aod the criticism t» which a design is always sub- 


jected. 

, The limit of elasticity of iron is that point at which the 
same strain will produce an increasing permanent set. An 
example will perhaps more clearly express this important 
point. Ifa bar be tested with a load of 8 tons and the per- 
i d by any number of repeated appli- 





eare is exercised by a very experienced hand at a p g 
machine, the drilled holes will be more accurate, but where 
a simple plate and |-iron are to be joined together the balance 
of strength in favour of drilling is not sufficient, in the 
author's opinion, to sanction the extra cost. 

A want of proper welding in the lamina of iron may be 
sometimes detected when punching; it is difficult to punch 
near the edge of bad iron, but a drill may be put through 
almost any rubbish. 

The cost of cast iron may be also greatly enhanced by 
bad designing, but as civil engineers have not often to deal 
with very intricate forms it may be sufficient to say that the 
molten metal is run into moulds, and that, with the excep- 
tion of very large castings which are built up bodily, these 
moulds are formed by placing in the sand a pattern in wood 
of the object to be cast. Of course this is well known to all, 
but still not always remembered, if we may judge from the 
number of boxes and cores sometimes required for what ought 
to be simple castings. 


In a casting such as a transverse truss of an arch bridge, | to: 


the different portions of the truss should have nearly t 
same amount of cross section, as if this is not attended to the 
members with the smaller body of metal will cool first, and 
the remaining ions in cooling will put an initial strain 
on the iron which may distort or even cause its destruction ; 
for these reasons every precaution should be taken to insure 
that the castip ap ae evenly. e ‘ 

As regards t ity of cast iron, for want of space a 
few words must s * or structural purposes it should be 
melted at least twice, and mixtures should be made which 


will stand the test: A bar 3 ft. Gin. by 2in. by | in. 
run each day from the cupola from which the castings are 
bein, uld, when placed edgeways on 3 ft. bearings, 


oie a load applied at the centre of 28 to 30 ewt., and give 
before breaking a deflection of five-sixteenths. 

The cast iron of the sleepers for the Great Indian Peninsula 
Railway had to undergo tests very similar to this, and, in 


addition, the slee; had to stand a weight of 33 cwt. falling 
a ight of & ft. 6 in., the eame having previously been oub- 
j to blows from this weight falling 2 ft., 2 ft. 6in., 3 {t., 

bf. 6in., being et the time of testing on sand not 


&e., = 

more than 24 in. deep; the average height required 

the sleepers was 7 ft. 9in. The cast iron was also to stand a 

tensile strain of 11} tons square isch, 

average was 13.07 tons, a very Figh but obtainable result. 
It is not advisable to restrict the manufacturer by stating 





cations of this load, 8 tons is suid to be withia the limit of 
elasticity of the iron ; if on the other hand the permanent set 
increases ever so little, tip limit of elasticity has been ex- 


ce 

It would, therefore, be well to specify that iron shall not 
take an i ing set with 8 or 9 tons, but that with 11 or 
12 tons it must show a decided t set over and above 
that obtained.with the 8 tons. The latter condition is required 


in order to insure the first being complied with, as an un- 
pone manufacturer might put a higher strain than 8 or 
tons, and so take all the stretch out of the iron previous to 


its official testing, in which case any iron would comply with 
this condition. —o is, in > ee ae eee 
great importance, for su e worki u 
fie isom to be 5 toms to the inek, although i marl ny os 
sf echey will caly be 14 tm glass of 85) wih eppeer os 
y will on) 4 in 5 as mi 
fevt sight, thes & assuming t trait of elaatiolty 1 be 
Ds. 
Bae they ae Se Se Se 8 
governed by specified quality tests to w’ it 
pwr with. In saudesalaly: imeall strvshanes, Where 
Ce ee 
aint aner an found in most cases 
economical to em an ordinary quality of iron 
cmell werking steain, tham 6 wid 08 & ‘ ly 
terial ; the workin strain of the iron is also governed by 
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fe 
elongate 3 per cent., and be reduced in sectional area about & 








per cent. 
Tons perc}. . | Contrac- 
— square pony mrs tion of area 
tach. pe * | per cent. 
Rod, bar, and rivet iron 2% 15 25 
le iron one - 22 9 15 
Plates with fibre =e 20 6 x 
Plates across fibre 13 3 5 


| 





These requirements are not at all excessive, and should 
therefore not enhance the price of ordinary Staffordshire 
the insignificant sum for testing purposes. The 
samples on which these investigations are to be carried out 
ought to be from § iv. to 10 in. in length between the points 
of attachment. The toughness and ductility of the iron 
can be estimated, either irom the contraction of area or 
dlongation ; it is unnecessary, therefore, to investigate both 
of ¢ points, the choice between them being decided by 
the facility with which they can be ascertained, but where 
the experiments are to be carried out st testing works, such 
as those of Mr. Kirkaldy, it ie immaterial which is specitied, 
as by experience cither may be ascertained with equal pre- 


@ision. 
No doubt the carrying out of tests will involve the expense 
ef continuous inspection, but the engineer by vigorously 
ng bis specification, will not only gain the esteem of 
every honest contractor, but will have the satisfaction of 
kpowing that he is obtaining good materials and workman- 


shi 

On the completion of the strueture it should be tested with 
a load Sete than its working lead, and the deflee- 
tion nc is test of workmanship must only be taken 
in conjunction with the test of materials, as a jot or por- 
tion of the structure might be on the point of breaking and 
yet not stretch sufficiently to materially alter the deflection, 
and bard brittle iron under the deflection test may appear 
“en to a betcer and more desirable quality. 

f an iron structure is well designed, erected, and taken 
eare of, the author can see no reason why the term “ life of 
ironwork” should not become a thing of the past, as iron 
imbedded in concrete has been fount at the expiration of 
twenty years as free from decay as on the day of its manu- 
facture. 

A few words on the preservation of ironwork will, there- 
fore, perhaps not be out of place. It is advisable to coat a 
casting with oil, paint, or tar, as soon as it leaves the sand, 
as by so doing the hard outer skin is preserved, and when 
in position it should be again coated. When cast iron is to be 
covered up, @ preparation of coal tar and naphtha is found to 
answer well; this may also be used to advantage for the 
gpber surface of buckled plates or other forms of road plat- 

ms. 

wane iron when hot from the rolls is sometimes brushed 
over or dipped into boiled linseed oi), but a better and less 
expensive way, in the author's opinion, would be to brush it 


over with boiling hot oil when cut to something like its! be said 


permanent shape, and after its workshop manipulation to 
ogein treat it with oil ; previous to being erected any 
utting surfaces should be also coated with red lead or 


it well seraped before its treatment with oil, as by so doing 
the oxide or blue shales, which in a more or less degree are 
inseparable from its manufacture, would be removed ; they 
are very apt to peel off alter a short time and bring the paint 
with them, more especially in a structure subject to vibra- 
tion. This is not of such vital gmportance for home work 
under constant supervision, but for foreign up-country work too 
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white lead. Those wishing to become eogunates with the 

i ir 1 study “ Works 

Iron,” by Mathieson, and experiments on wrought iron and 

steel, by 'y ; but a year devoted to the vice and bench 
or general mechanical 


po less authority than Mr. John Fowler that a mechanical 
training is absolutely essential to those aspiring to any 
eminence as civil engineers. 

In conclusion the author trusts his confréres exonerate him 
from any desire or attempt to ex his vince as & 
student, by the terms which he has found it necessary to 
employ in his treatment of “ practical ironwork.” 





: Tay« Soares. rue Inpray Stare Rattwars.— 
n our description of ¢ engines given on page 85 of our 
an ee to give the weights The engi 
w about tons, in working order 16 tons 
9 the lente i ; : 


leading wheels, 4 tons 11 cwt. ; on driving wheels, 6 tons; 
and on trailing wheels, The ts we may 
add, contain gallons of water, while the capacity of the 
coal bunkers 
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| COOPER'S HILL COLLEGE. 

Ow Friday last the Marquis of Salisbury attended at the 
| Indian Civil Engineering , Cooper's Hill, on the com- 
| pletion of the first three years’ course of a 
| sent the first prizes awarded. The chief of t were dis- 

tributed as follows : 

| The Argyll Scholarship, a sum of 30/., founded by the 
| Duke of Argyll, and continued in that name by the p t 





| Secretary of State for India at bis special request, for the 
best student in natural science, was won Cc. H.C. 
Bickerton. The scholarship presented by Major-General 
Baker for spplied mechanics was won by J. E. Catton, with 
H. 8. Harrington a good second. The scholarship of Colonel 
C. H. Dickens for mathematics wes won by D. B. Hora. The 
annual prize given by Mr. G. W. Alien. proprietor of the 
Pioneer newspaper of India, was won by J. 8. Brown; and 
the President's prize, me 4 one in Indian history and 
geography was won by J. J. Hatten. 

Alter the distribution, the Marquis of Salisbury made the 
following speech :~!1 am very glad to have the pleasure of 
being at thie, I may say, first trial of the great e* periment 
which was instituted by my predecessor. 1t was an under- 
taking which was thoroughly needed, it was wisely planned, 
| aud it appears to bave been most successfully casmed out; 
and I think we may now fairly congratulate ours vis that the 
foundation has been laid for one of the most important addi- 
tions that can be made t» the great fabric of the Indian Civil 
Service, and that is an addition which promises t» be not in- 
ferior in stability, or influence, or grandeur. ¢) these older 
ones by the side of which it is placed. (rentlemen—I epeak 
especially to those who have this yest con luded their 
education and are beginning their career in life -~ you 
have chosen a profession which, in the estent it has 
| assumed, is comparatively new, which, it may be ssid, has 
| been created by the vast progress of modera science. and as 
a profession is inferior in intluence t» none, and probably is 
inferior to none as a source of human happinees. it has this 





many others—that you never can doubt or forget that what 


| spect to which that cannot be said. No doubt the profession 
| of the warrior, the lawyer, and the statesman are necessary 
| to mankind, but each member of these professions cannot say 


the things he has done are contribations necessary to the 
well-being of his fellow-creatures. The warrior may enter- 
tain reasonable doubts whether the wars he has waged are 
for the benefit of the human race ; the lawyer may be reason- 
ably sceptical as to whether some of the litigation in which 
he bas been engaged has been beneficial, and it is possible 
that the statesman may regret measures he may have passed. 
But the civil engineer, though he may regret that he has not 
done more, never can regret having done what he has done. 
No railway, no bridge, no canal has ever yet done an injury 
to mankind. Another circutestance whwh belongs, and is 
peculiar to the profession, his been aliuded to by Colonel 
Chesney. It is a curious fact that though the men of other 
professions sometimes becom» tired of the duties to which 
they have allotted themselves, that, I believe, can never 
id of an engineer. Down to the last moment of 
his life his pleasure is always as great and his interest 
as keen in his work as at any time during his career. 
It may, perhaps, be to this peculiarly pleasant, kindly aspect 
of the profession that some of its peculiarities are due, which 
otherwise are not easy to understand. Colonel Chesney has 
very justly said that im the Public Works Department the 
profession has excited a good deal of adverse criticism, and 
a great deal of that criticism is uninstructed and ill- 
judged; but there is one point of common and human 
interest in respect of which is always a wide difference 
of opinion between the profession of the civil engineers and 
that of the laity, and that is what I may call the pecuniary 
question. Opinions change constantly, ions are varying 
from time to time, men fly from one error to another ; but 
there is one thing that seems to me never to change, and 
that is the estimates of ae en ~~ They always fall 
short of their expenses. at en & great mystery 
to me, and I can only explain it by the cheerfulness 
and hopefulness which is instilled into the civil en- 


obvious it must be unintentional, b + ot 
suppose that men of such high honour could be guilty 
of wilful mis-statements, for they would be certain to 
be found out. It is quite certain that if you under- 
rate the expenditure of your work, your sin will find you 
out in time. But this uliarity goes on and it excites 
feelings of the utmost a and apprehension on the part 
of the ignorant laity. I was told just before I came into this 
room that a very distingui man connected with the Civil 
Service of India was asked to come to this meeting, but, said he, 
“Oh,no, it is too melancholy. Nothing will persuade me to 
do it. Why, every one these young men will cost a 
million to the India Government.” That is a sad state of things, 
and I can only hope that those gentlemen I see before me will 
be destined to remove—I won't call them defectse— but those 
eccentricities. They are no doubt destined to do honour to 
their profession, and I suppose, after all, it is due to the 
great preponderance in them of the quality of hope. Itis 


“ Hope springs eternal in the human breast,” 
but it ought not to dwell in the breast of a civil engineer. 
. tlemen 





1 chemi be Saeinee 30 see ie aoe who are now 
beg their career advice such as I would give to 
members of no other and that is to the 





great advantage over all other profers ons, or at least over | 


| you do in it is useful. There are other professions with re- | 


to himself with certainty that the part he has berne and | 


gineer the profession to which he belongs. It is| 


was spoken of im very high terms by the I 
trust that may continue and increase. I had only the 
other day a letter from the Viceroy, who ssi 
was no lack of the most distinguished theoretical know. 
ledge, but if any deficiencies were to be found they wer 
ia the knowledge of those small practical matters on which 
the success of the work often Well, lam tha: 
you have no reason in point of honour, rank, or dignity t 
think ill of your profession, because it is one that not oly 
stands high, but is constaatly rising higher in the world’s 
estimation ; and as science goes on with its vast discoveries 
profession must go still higher. In India, at least, its im- 
portance must be recognised, and it is hardly using 
ra'ed language to say that upon the exercise of the 
you have chosen depends the destinies of that empire. It is 
the one weak point in our position. Our military position is 
well assured and quite impregnable. Our financial positj 
string aside the question of public works, is flourishing ; bat 
| We have before us a tremendous problem to solve, a tre 
| mendous difficulty to overcome, in the question of public 
| works. We must do them, and if we do not select them 
wisely and execute them cheaply, we are involved in a difi- 
, culty from which we never may escape. We have these 
| ditficulties placed before us by the excellence of the rule 
| which we have brought to India. Under the peaceable 
government of the British people the Indian nations are in 
creasing with great rapidity, and are threatening us with 
| one of those problems which, when they were suggested by 
| Malthus 60 or 60 years ago, were thought to be a mere dream, 
| but which have come upon us with all the elements of stern 
a The population is increasing at a vast rate; it is s 
population that will not emigrate, and it has not yet learnt 
to accumulate for itself. Under former rulers this increase 
| would have been met by famines, which would have bees 
allowed to do their work without-hiodrance. But ow 
| humanity forbids us to allow such a remedy to work, and of 
| course all the power of the British Government has been 
| used to check it. But if the population is to go on increasing 
‘at a ratio of which we have Tittle idea, it must be to our 
works, wisely selected and well executed, that we only can 
look to relieve us from difficulties from which otherwise we 
should have no escape. It is the civil engineer who must 
provide the canals which will diminish the effect of famines; 
who can neutralise the visitations of the famice from 
which the population have suffered, and who must make 
| communications by which relief can be rapidly and econo 
jmically brought to the distressed districts. But, before 
all, it is the civil engineer—in making canals, railways, roads, 
|and bridges—who will stimulate the growth of wealth so as 
to enable this population, in times of difficulty as well asia 
times of plenty, to sustain iteelf without asking for external 
aid, or failing back on Government support, and without 
pledging the industry of future generations for ite relief. It 
1s from the inerease of population and from the ity of 
relieving periodical] famines that the dangers of your Indi 
| finances arise, and it is only from a wise system of public 
works that these dangers could be counteracted, it is 
| | Te engineers who will give their hearts to the work, 
who will remember that economy as much as efficiency 
| is the glory of their profession, that these works can be carried 
|on. But we can hope that the,works will be so 
| as to attain this If they are to be constructed ons 
lavish and reckless principle, they will not bring relief, they 
will rather add embarrassment. If, however, are Coby 
open oem On onieeeie Sete & Onis, see 6 ae were ar 
| cessities of the people, then they will be the salvation of India. 
| It ie therefore no mean profession that you have u r 
| no common mission you have accepted. If you accept it in 
a mere perfunctory spirit, and do not co-operate in the de- 
signs of Cuoee under w m you act, I fear you will be of little 
benefit to the country to which you go; but if you accept it, 
as I know you will, with a high sense of duty, se 
ledge of what depends upon your own exertions, it will not 
mately yous own paths og life which will be assured, but 
that which you will value far more—the well-being of millions 
of your fellow- creatures. 











Ustos Paciric Raitnoap.—The president of the Unies 
Pacific Railroad having returned from a tour of inspection 
net ie al Snes g other Its, the settlement of 
the question of the junction of the Union and Central Pacific 
Railroads. The place is Ogden, Utah, and Mr. Bri Young 








the question of establishing rolling mills for the manufacture 
of rails by the company, 





little foundation —to be supported by the house of Rothschild, 
as well as by the Northern of France Railway Company. 
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TWEDDELL’S PORTABLE HYDRAULIC RIVETTER AS APPLIED TO BRIDGEWORK. 


CONSTRUCTED BY MESSRS. FIELDINGAND PLATT, ENGINEERS, GLOUCESTER. 

















THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
IN our article last week on the meeting of the Insti- 
tution of Mechanical Engineers at Cardiff, we stated 


—after giving a summary of the Tuesday morning's | 
was | 


proceedings—that the afternoon of that da 
spent in a visit to the Bute and Penarth Docks. 
Ut the Bute Docks we have already given an 
account in our abstract of Mr. McConnochie’s paper, 
words, while to explain the arrangement of Cardiff 
Harbour more clearly, we have had prepared a map 
showing the whole of the docks on both the Cardiff 


and Penarth sides of the mouth of the River Taff. | 


Chis map we give on page 120 of the present number, 
and in further explanation of it we may add that the 
New Roath Dock, which it is now proposed to con- 
struct—and for which, as we mentioned last week, 


ut regarding those at Penarth we may add a few | 


(For Description, see Page 130.) 


=—_ 


parliamentary sanction has lately been obtained—will 
occupy & positign to the east of the New Basin just 
| completed. The Roath Dock will, as we have stated, 
have an area of 54 acres, one portion of it ——s 
in a line with the New Basin, while the other wil 
extend in a north-westerly direction from the 
eastern end of the first-named We may also 
supplement our remarks on the Bute Docks last 
week, by stating that during the visit to the New 
Basin on the Tuesday afternoon surprise was ex- 
ressed by many of the visitors that no attempt had 
een made to balance the tables of the new hydraulic 
lifts. The table of one of these lifts, with its con- 
nexions, can scarcely weigh less than 10 tons, and 
taking the weight of an empty coal wagon as 5 tons, 


we have thus a useless weight of 15 tons lifted for | 


each 10 tons of useful load as represented by the 
coal, 
| duced to 40 per cent. by the want of balancing alone, 








The efficiency of the lifts is thus at once re- | 


|on elevated railways leading to the “ drops,” 









a 


wt 


——_ independent of the other losses by fric- 
tion, &c. 


PENARTH DOCKS. 

Referring to this map it will be seen that the dock 
accommodation at Penarth consista of a dock and 
basin, the former ~— 2100 ft. lone 370 ft. wide, 
pet gr) an area of 17} acres, while the latter is 
400 ft. long, 330 ft. wid’, and has an area of 3 acres. 
The dock is provided with an entrance lock 270 ft. 
long, and both dock and basin have entrances 60 ft. 
wide. The depth of water in both dock and basin 
is 25 ft. at neap tides, and 35 ft. at ordinary spring 
tides, and the dock is worked as a tidal one, the 
entrance being thrown open at high tide for the 
in and egress of vessels. 

The arrangements for the shipment of coal at 
the Penarth Docks are on what is termed the “ high 
level” system, the wagons conveying the coal runnin 
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which there are twelve, namely, ten in connexion | we give on pages 117 and 124 illustrations of the 
with the dock and two with the basin. ‘The drops! portable rivetting plant for bridgework which 
are capable of each shipping coals at the rate of | forms one of the most recent developments of Mr. 
150 tons per hour, and those in the basin are so ar-| Tweddell’s system. Under these circumstances 
ranged that they can supply a large steamer at the| we need only give here a general outline of Mr. 
rate of 300 tons per hour. Besides the drops for | Tweddell’s contribution. Commencing by referring 
shipping coal there are also hydraulic cranes for| to his previous paper read before the Institution, 
ballast, &e, while hydraulic power is likewise em-| Mr. ‘T'weddell proceeded to point out the advisability 
ployed to work the dock gates, &c of employing in connexion with hydraulic rivetting 

Besides the dock and basin, of which we have| machines, an accumulator, the contents of which 
already spoken, there is at Penarth a tidal harbour] was by no means large, as compared with the con- 
extending for a length of 13,000 ft. measured along | fents of the cylinder of the rivetting machine, By em- 
the ‘ceutre line of the river. At high water the | ploying such a comparatively small accumulator, a 
average width of this harbour in the first reach of | sndden and considerable drop of the weight is caused 
the river is 600 ft,, and ita length 4000 ft., the area | eath time a cylinder full of water is withdrawn by 
of water surface being thus about 55 acres. When | the rivetter, and by the sudden arrest of this weight 
the depth of water is reduced to 15 ft. the width in | the agure exerted on the rivet is vastly increased 
the same reach is 280 ft., and the area 26 acres,|at the end of the stroke. ‘The great accession of 
On the Cardiff side of this tidal harbour the | terminal pressure thus obtained goes far to compen- 
Penarth Dock, Harbour, and Railway Company | sate for loss which ensues during the early part 
have a frontage of 12,000 ft., while on the Penarth | of the movement of the rivetter plunger, when the 
side they have a similar frontage of 3000 ft. For | resistamee experienced is comparatively small. The 
shipping coal staiths have been provided, as | author them went on to describe a large fixed rivetter 
shown in the map on page 120, and at each of these ion his plan for rivetting up marine boilers, the 
150 tons of coal can be shipped per hour. Cranes | arrangement of portable rivetter illustrated by us 
are also provided for unloading ballast or iron ore,|on page 93 of our last number but one, and the 
of which latter there are large importations received portable plant for bridgework, to which we have 
at Cardiff. The depth of water in the berths at already referred. Particulars were then given of an 
high water is during ordinary spring tides 30 ft., | “intensifying accumulator,” in which the pressure 
and during ordinary neap tides 20 ft., while the | of a moderate head of water on a large piston area 
maximum flow of the tide takes place at the rate of |is employed to load a plunger in place of dead 
2 knots per hour. The Penarth Dock and Harbour | weights, and it was suggested that this arrangement 
Works, we may add, were designed by Sir John | might be employed in mountainous districts, where 
Hawkshaw, and carried out under his supervision and | the conveyance of dead weights would be difficult 
that of Mr. Samuel Dobson. and where an elevated tank might be constructed to 

By incans of the Penarth Railway the Penarth | supply the head water for giving the pressure on 











Docks and Harbour are placed in direct communica- | the piston of the intensifying accumulator. We 
tion with the Taff Vale Railway, while a branch | should, however, ourselves prefer in such a situation 
forms a connexion with the South Wales Railway to load the accumulator with stones. We are 


(now a portion of the Great Western system), and | aware that when rubble stone is employed to loa 
through it with the Rhymney Railway. Every | an ordivary accummulator there is a danger of giv- 
facility is thus afforded for communication with the | ing rise to side strains and consequent friction by 
great coalfields and iron works of South Wales. In | unequal loading, but by a proper arrangement this 
connexion with our account of the Penarth Docks, | danger can be avoided. In a case of this kind with 
we may notice the vast development which has | which we had to deal some time ago we adopted the 
during the last few years taken place in the traflic | plan of slinging the load from the top of the accu- 
over the Taff Vale Railway. In 1841 the gross|mulator plunger. The latter was made with a 
tounage of minerals and goods conveyed over that | spherical top and fitted with a cap, to which were 
line was but 1541 tons; in 1845 it had increased to | connected four links whieh proceeded diagonally 


308,291 tons; in 1850, to 781,900 tons; in 1855, to | downwards to an annular platiorm, which, when in 
1,411,766 tons; in 1860, to 2,550,215 tons ; in 1865, | its lowest position, surrounded the cylinder of the 
to 3,366,785 tons; in 1870, to 4,605,583 tons: while | accumulator, On this platform the stone rubble 


last year it reached 5,147,074 tons, of which | was built up, and the accumulator thus loaded to 
+,527,641 tons was coal and coke. Of the lastmen- | one ton per squareinch. ‘The plan has the advan- 
tioned quantity nearly one-fourth, or 1,254,615 tons, tage of placing a digectly vertical load upon the ram 
was sent to Penarth Junction for shipment at the | of the accumulator whether the loading of the plat- 
docks, while a nearly equal quantity, namely, | form is equally performed or not, while the load can 
1.226.374 tons, was conveyed to the East Bute Dock | be readily dropped and the plunger lifted out if 
and Bute Tidal Harbour, 707,550 tons to the West necessary. 
Bute Dock, and 17,143 tons to the dock belonging} We must, however, return toMr. Tweddell's paper. 
to the Taff Vale Railway Company. We had an After referring to the matters already mentioned, 
opportunity, during some of the excursions last | the author went on to describe the arrangement 
weck, of examining the Taff Vale line at various | of portable hydraulic rivetting plant employed on 
points, and it is only fair to the engineer, Mr. Fisher, | the Primrose-street bridge for the Metropolitan ex- 
that we should say a word as to the admirable | tension of the Great Eastern Railway. Of this plant 
manner in which both the permanent way and rolling | notices have already appeared in our columns, and 
stock are maintamed, In this respect the Taff Vale| we merely repeat here that its performance was 
sets an excellent example to some of our larger} excellent. Next the application of hydraulic power 
companies, and it is the more worthy of notice, as| to plate flanging was dealt with, and Piedbceuf's 
in lines devoted almost entirely to mineral traffic, | hydraulic flanging press (illustrated by us on page 66 
thoroughness of maintenance is but too apt to be of our eleventh volume) was described, as were also 
neglected. The Taff Vale, we may add, is laid with | forms of heavy hydraulic shearing machines, and the 
double-headed rails, those now put down being of | application of bydraulic pressure for corrugating 
steel. ‘The chairs are bolted—not spiked—to rect- | plates, as carried out by Mr, Tweddell at the works 
angular sleepers, and the latter are well ereosoted. | of Messrs. Francis Morten and Co., Liverpool. At 


‘The fish-joints used differ from any we have met} these works Mr. T'weddell carried out some ex- 


with elsewhere. In the lateat pattern the fi h-plates | periments with a view of ascertaining the loss of 
are made vety long, and extend through the chairs | power by hydraulic transmission, these experiments, 
on each side of the joint, these chairs being specially however, not being sutfliciently extensive to enable 
made to receive them. To secure the fish-plate six | uny very decided conclusions to be arrived at. As 
square bolts are used, four of these being situated | we said last week, a thorough investigation of the 


‘ 


between the joint chairs and two outside them. ‘The | losses attendant upon different modes of transinis- 
oint thus formed ts necessarily somewhat expensive ; | sion is much wanted, and it is greatly to be desired 
but it is very strong, aud the state of the line shows | that the Institution of Mechanical Engineers should, 
that it remains in excellent condition under thelasa body, undertake such an investigation. In the 
heavy trailic, latter part of his paper, Mr. ‘Tweddell described 
Mr. Brotherhood’s three-cylinder engine as em- 
ployed as a hydraulic motor, and directed attention 
to the extreme simplicity of the machine and to the 

As we mentioned last week, the first paper read | ease with which it can be taken to pieces for ex- 
on the Wednesday morning (the 5th inst.) was one | amination or renewals. This engine has, we may 
‘On the Application of Water-Pressure to Driving 'remark, been fairly tested at Broad-street goods 
Mact tery and Working Shop Tools.’ } y Mr Ralph station of tie London and North-Western Railway, 
Li. ‘lweddell. Of this paper, which was a very able | and it is, we understand, about to be extensively 
one, and excited much interest, we shall publish adopt d on that line. 





HYDRAULIC POWER APPLIED TO WORKSHOP 
MACHINERY. 








| T'weddell’s paper was an excellent one, and elicited 
some valuable opinions, It was opened very abiy 
by Mr. Daniel Adamson, who, after referrip 
to the disadvantage of the loss of power attendant 
upon the application of hydraulic pressure to rivet- 
ting, gave it as his opinion that the hydraulic 
rivetter was excellently suited for dealing with the 
very thick plates now used on our high-pressure 
marine boilers, or with many thicknesses of plates 
such as are met with in bridgework. He also spoke 
in favour of the use of hydraulic pressure for flang- 
ing irregular forms, but stated that he considered 
that regular forms such as the flanging of flue rings, 
&e., could be effected better and with a less expen- 
diture of power by the employment of other me- 
chanical means such as he used at his own works, 
Subsequently he gave Mr. Tweddell a cordial in- 
vitation to visit his works and experiment upon 
these arrangements, with a view of instituting a 
comparison with the treatment of plates by hydraulic 
pressure. This invitation was accepted, and, as Mr, 
Bramwell remarked, it is to be hoped that the 
results of the comparison—which will undoubtedly 
be very valuable—may in due course be laid before 
the Institution. 

Mr. Westmacott, who succeeded Mr. Adamson, 
gave his testimony, derived from his own expe- 
rience, as to the excellent character of the work per. 
formed by hydraulic rivetters; and he also added 
some data as to the power required to work ordi- 
nary shafting averaging 23 im, diameter, at 120 
revolutions per minute. This power he had found 
to be about |-horee power for each 100 ft. of length 
of shafting, the experiments having been made on a 
length of shafting extending 1200 ft., and running 
light, and with all the beits removed from the 
pulleys. He also recommended the employment of 
air accumulators in cases where a difliculty was ex- 
perienced in applying weights, and he stated that 
he himself had successfully employed such accumu- 
lators up to pressures of 850lb. per square inch. 
Next came Mr. Henry Chapman, who referred to 
the success with which “dummy” dies had been 
employed at Messrs. Penn's in connexion with their 
hydraulic rivetters for closing the tapered corners 
of the thick plates of their marine boilers. He also 
asked Mr. ‘Tweddell a number of questions as to the 
cost of rivetting and the different kinds of packing 
used ; while he likewise mentioned that he had seen om 
of Mr. Brotherhood’s three-cylinder hydraulic cap- 
stan engines at the Broad-street Station completely 
taken to pieces and put together again in seventeen 
minutes—good evidence of its accessibility. 

The next speaker was Mr. Brotherhood, who an- 
swered some inquiries which had been made regard- 
ing the material he used for the valves of his three- 
cylinder hydraulic engines and the description of 
packing he employed. The valves, Mr. Brotherhood 
stated to be of phosphor-bronze—a material which 
he found to answer well, and which was also used 
for the crank-pin bearings, In the three-cylinde1 
engine the arrangement of rotary slide valve used 
is such that the pressure per unit of surface to 
which it is subjected can be readily modified, and 
this pressure is now adjusted to 300 1b. per square 
inch of surface. At first these valves were run 
under a pressure of 900 lb. per square inch of sur- 
face, but under this pressure the wear was too great. 
For packing, Mr. Brotherhood now uses * bel! 
leathers, made with the flesh side of the hide out- 
wards, and he experiences no trouble. Mr. Brother- 
hood also deseribed an ingenious arrangement of 
metallic packing, which he had employed both for 
glands and moving pistons ; this packing consisting 
of a metal ring forming the rubbing surface, while 
outside this ring there was placed, in the case of a 
jgland, an india-rubber ring of *) section, water 
under pressure being admitted to the cavity of this 
ring to force its flanges outwards and form a tight 
joint. In the case of the pistons the same arrange- 
ment was employed, save that the india-rubber ring 
was reversed and placed inside the metallic ring in- 
stead of outside. ‘This packing was stated to stand 
well, but to give rise to considerable friction. 

Mr. Brotherhood was followed by Mr. Rams- 
bottom, who, after complimenting Mr. Tweddell on 
his paper, proceeded to point out very clearly some 
of the ditliculties attendant upon what may be 
called the indiscriminate use of hydraulic power for 
driving tools. Amongst other things, Mr. Rams- 
bottom instanced the application of hydraulic power 
to a planing machine, in which case a difference in 
the depth of cut at different parts of the stroke 
would give rise to different degrees of resistance to 
the tool, and this in its turn would cause variations 








an abstract in our next number, while this week As we stated last week, the discussion on Mr. 


in the rate of flow of the water into the hydraulic 
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hence corresponding variations in the 
In other words, the 
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he spoke highly of the advan- 
lant upon the use of hy lraulic power in 


fliculties, he 


directed attention to difficulties | 
ted with the working of a number of hydraulic | 


| general tenor of the remarks of each speaker who 
| took part in the discussion ; but we think that we 
| have said enough to show that the discussion was 
| an exceptionally good and interesting one, and we 
expect that the publication of the full report of the 
proceedings will be anxiously expected by a number 
| of the members, 


COMPRESSED 

The next paper read was one ‘‘ On Compressed 
Air Machinery for Underground Haulage,” by Mr. 
William Daniel, of Leeds. 


AIR MACHINERY. 


i 


experiments, which are of very great value, were 
given by Mr. Daniel in a Table appended to his 
paper, but we may give here some of the chief 
results. When working with air at 40 lb. pressure 
the useful effect obtained on the brake was only 254 
per cent. of the power indicated on the steam 
cylinders of the air compressor, while with 34 Ib. 
pressure the efficiency reached 27 per cent. ; with 
28 lb. pressure, 28 per cent.; with 241b. pressure, 
35 per cent.; and with 19 lb. pressure, 454 per 
cent. ‘These results show clearly that the use of 





The subject dealt/an increased pressure of air is accompanied by a 








y of situatior with by Mr. Daniel is one of rapidly growing | loss of efficiency, a result which might be expected 
. Mr. E. A. Cowper gave some interesting | importance, and it is one, moreover, respecting | from the conditions under which the operations are 
ting the early em] ent of hydraulic| which much information is yet needed. In his} carried on, and from the increased loss of heat from 
at the works of the late firm of Fox, | paper Mr. Daniel, after giving some general informa- | the air attendant upon the higher degrees’ of com- 
nd Co.; Mr. Plat f Messrs. Fielding | tion respecting the use of compressed air machinery, | pression. 
| Gloucester) made some general remarks | proceeded to describe aset of air-compressing plant In conclusion, Mr, Daniel directed attention to 
I 1 and performar of Mr.| which is being constructed by Messrs. John Fowler | the various advantages attendant upon the employ- 
3 po! hydraulic ri f which his} and Co., of Leeds, for the well-known Powell! ment in mines of hauling engines worked by com- 
r Mr. David Greig! Duffryn Colliery. This air- pressing plant con-/| pressed air. In the event of any stoppage taking 
ir of ng hemp pa g for hydraulic | sists of a pair of horizontal engines coupled to cranks | place in the working of a pit, the only loss which 
| of leat Mr. Greig also} placed at right angles, and the flywheel being car-| ensued was from the interest of the money ex- 
ud Li y in flanging plates | ried on the shaft between the engines. The steam | pended in the machinery, instead of the cost of 
and h nsidered that the | cylinders are 34 in-in diam with 6 ft. stroke, and | keeping horses and paying the wages of boys, as 
form essential feature|the air compressing cylinders 48 in. in diameter | was the case where the haulage was done by manual 
Pied f's flanging 1 , Was unneces-| with the same stroke as steam cylinders, the | or animal power, ‘The compressed air being always 
\ ] me next, gave | piston rods of the latter being prolonged and at- | available in the pipes also afforded a means by which 
f experiments which he had made | tached to the blowing pistons direct. ‘The engines |in cases of emergency an outflow of gas might be 
power ft I to drive shafting, | are to be worked with 70 lbs. steam, cut off at one- | diluted, and during the ordinary working the venti- 
the w f steain atten- | fourth the stroke, and the air is to be compressed | lation of the mine was to some extent improved 
rd y steam hammers | at a pressure of 40 lb. above the atmosphere, ‘The | by the discharge of air from the engines. 
a ment by relating the affec-| engines are intended to be run at 20 revolutions, or| Mr. Daniel's paper was accompanied by repro- 
‘ friet for the “ belly|a piston speed of 240 ft. per minute, and at this | ductions of a complete series of indicator diagrams 
rming favour of that ancient | speed they are estimated to develop 240 horse | taken from the air and steam cylinders of the air 
when it , lown it Arts it,” a| power each, or 480 horse power collectively. Both | compressor and the cylinders of the portable engine 
s troverti the inlet and outlet valves are fitted to the covers | during the trials just referred to, and altogether the 
y ! g facts to the wear of cup|of the blowing cylinders, the inlet valves, which | paper afforded some exceedingly valnable data re- 
next to the meeting by Mr. John | occupy the lower half of each cover, being leather | garding the use of compressed air machinery, 
the manager of Messrs, Kobey’s works, | flap valves, while the delivery valves are ordinary! In the course of the discussion which ensued, 
Mr. Richards tated that at their works! brass conical valves. The compressed air is to be | Mr. C, W. Siemens pointed out how the develop- 
y bad water, taining a considerable | delivered into a receiver 30 ft. long by 5 ft. dia-| ment of heat during the compression of air might 
and nt and that in conse- | meter. | be avoided by the injection of water into the air- 
first found that the cup leathers At present there are altogether twenty-six under- | compressing cylinder, this water taking up the heat 
umulator of Mr. Tweddell’s rivetters| ground hauling engines at the Powell Duffryn | as fast as it appeared ; while, on the other hand, 
1 a week, and often cut out in two/ collieries worked by compressed air, these engines, | the formation of ice in the cylinders of the engines 
sometimes two were used up in oneday.| which have been constructed by Messrs. John | using the compressed air might also be prevented 
i that leakage took place just when | Fowlerand Co., being of three classes, ‘The largest | by the injection of sufficient water, this water giving 
1 to lift, or, in other words; just after | class, which is used for haulage on the main roads,| up heat to the air during the expansion of the 
had been off the leathers, Mr. Richard-| has two cylinders ]12in. in diameter with 12 in. | latter. As Mr. Siemens pointed out, if the water 
1 ti re the evil by applying india-| stroke, and 4 ft. winding drums, the engine being | heated by the compression of the air could be used 
so as to keep the lea hers always in| geared to the drum shaft as 1 to 5. For the branch | to impart heat to it during its expansion, a com- 
the ram. ‘This did some good, but} roads asingle-cylinder hauling engine with wrought. | pletely regenerative arrangement would be provided, 
Mr, Richard a 1 the desired end|iron framing is used, the drums being the same as | and the air could be used asa transmitter of power 
by fitting a relief valve between the | in the class first mentioned, but the single cylinder | without losses beyond those’ due to friction, and 
und th pumps, and keeping the latter| being 14 in. in diameter with a stroke of 12 in. | such other losses a5 were attendant upon the use of 
t work, thus always maintaining the | Finally there is a class of portable hauling engines | any elastic fluid in the cylinder of an ordinary 
leathers. By this means the en-| each occupyinga space of 6 ft. by 4 ft. by 4 ft. only. | engine, In practice, however, it would, as he re- 
I ween eat ind the ram is}‘These engines have each one cylinder 8 in. in | marked, rarely, if ever, happen that such arrange- 
j rrangement has been found to| diameter with 9 in. stroke, and two drums 2 ft. in | ment could be carried out. 
y, the k rs now la y sixteen weeks | diameter, the crankshaft being geared to the drum} Next Mr. Firth stated that, in working coal- 
f ig fo venience regularly | shaft as 1 to G. These various classes of hauling | cutting machines, they had got rid of any difficulty 
hree months. ‘The ram of the aceu-| engines were fully described by Mr. Daniel in his | with the ice by enlarging the exhaust openings ; 
y Mr. R rd cased with | paper, and amongst other points he directed atten- Mr. Cochrane referred to the admission of water 
i frivetting by Mr. Tweddell’s | tion to the form of exhaust passage used, this being | to air- compressing cylinders for the purpose, 
s was—f1 vo years’ experience | made to discharge both above and below the cylinder, | amongst others, of fitting up clearance spaces ; 
Me Richards is One-third that of|so that a very large area was obtained, and any | while Mr, Walker, of Leeds, stated that he was dis- 
ice formed could readily drop through. | continuing the admission of water to air-com- 
idell. replying to 1 discussion, an- Mr. Daniel next referred to the difficulties atten- | pressing cylinders, and recommended the employ- 
various yu ries ¥ 7 d been pro-|dant upon obtaining any trustworthy information | ment on such cylinders of piston valves, combined 
st other things, gave some inte- | regarding the efficiency of compressed air machinery, | with check valves. Mr. Chapman then referred to 
is t wet of 1 y hydraulic | and then proceeded to describe some experiments the employment at the Blanzy mines of one of Mr. 
he gave as 4s. 6d. per 100 for| which he had himself carried out at Messrs. Fowler's | Brotherhood’s three-cylinder engines as an air com- 
1. rivet nd per 100 for §in.} works. The apparatus employed consisted of an | presser ; and Mr, Brotherhood gave some interest- 
I uneluding all cost for labour of | air compresser with two steam cylinders 16 in, in | ing facts concerning a small engine worked by com- 
s, & Mr. ‘iwed so referred to | diameter and 30in. stroké, working air-compressing | pressed air, which he had constructed for working 
y the more ex led use of hy-| cylinders of the same dimensions, the whole being|a Whitehead fish torpedo, This engine, which 
: towns wh gh-} ressure | mounted on a receiver 24 ft. long and 5 ft. diameter | weighed only 7 Ib., had three cylinders, each igin 
, : wvailable, and with regard to| which formed the bedplate. ‘lhe compressed air in diameter by l}in. stroke, and it was driven by 
i that, even if hemp were not} was led into the boiler of a double cylinder port- | air at a pressure of 450 Ib. per square inch, ad- 
ia ther wl it is really more! able engine, and being there cooled to about the mitted to 1t through a reducing valve, the pressure 
ild prefer it nt of the ease| extent that it would be cooled in traversing the | at which the air was stored in the reservow being 
s renewed . | pipes laid in a mine, it was admitted to the cylinders, | 900 Ib. per square inch, This engine had run at the 
Mr. B well, in sum p, gave par-| w hich are 10 in. in diameter with 12 in. stroke. The | enormous speed of 2225 revolutions per minute, thus 
f a French steam rivetter which he had|engine thus driven worked a friction brake, and | giving a piston speed of 556 ft. per minute, with 
y years ag h provision | indicator diagrams being taken from this engine | 14 in. stroke, and it had developed no less than 24- 
plates before closing the | as well as from both the steam and air cylinders of | horse power, or 0).28-horse power for each pound of 
He also referred to the exion of Haigh | the air compresser, a complete record was obtained | its weight, Mr. Brotherhood also stated that he 
t yinat rf the ns n of power by|of the losses of power which took place in the | had successf:::’y used his three-cylinder engines as 
1 of air, and in « luding he eulo-| various stages of the operations, With these ar. | air compressors, running them at a piston speed of 
iM I ; s pap f its practical cha- rangements a vi ry complete series of experiments B00 ft. a minute, 
r, and stulated that gentleman on the| were carried out by Mr. Daniel at different pres-| -Mr. HE. A. Cowper, who spoke next, suggested 
, ess which had attended his labours | sures; three experiments, cach of twenty minutes’ that in some cases radiating ribs or fins might be 
troduction of hydraulic machinery. We| duration, being carried out at « wh pressure and the cast on the cylinders of air com pressers, Or of engines 
in our foregoing remarks merely stated the | mean being taken. ‘The full particulars of these i compressed air, for the purpose of facilitating 
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the emiasion or absorption of heat, the principle 
being the same as that involved in Dr. enol 
“gill” stoves. Mr. Cowper also referred to the 
use of “water compressors” (or compressors in 
which the piston worked in water only, the rising 
and falling of the water in | or bers con- 
nected with the cylinder in which the piston works, 
giving the necessary pumping action), and pointed 
out the advantages such an ent, while 
he also gave some useful hints on the construction 
of valves. Next Mr. Emerson Bainbridge gave some 
interesting data respecting the efficiency of com- 
pressed air machines, this efficiency being, in the 


eases to which he referred, but from 10 to 15 per | 

cent., and Mr. Bramwell having summed up the! have been found to be responsible for. 

discussion, a vote of thanks was accorded to Mr. | fall = 
sion li 


Daniel for his valuable paper. 
apers down on the list—namel 
Pumping Engines and 


Two other 
“On Direct Actin 


Leeds, and the second “ On the Helical Pump,” by | 
Mr. John Imray, of London, had to be left over 
for want of time, and at the conclusion of the dis- | 
cussion on Mr. Daniel’s paper the meeting was | 
adjourned until October next, when, as we announced 
last week, a meeting will be held at London at the | 
Institution of Civil Engineers. 


THE RHONDDA AND ABERDARE VALLEY COLLIERIES, 


The afternoon of Wednesday, after a lunch given | 
at the Drill Hall, Cardiff, by the Rhondda Valley | 
Colliery owners, was spent in a visit to the Rhondda 
and Aberdare Valley Collieries, a special train being 
provided on the Taff Vale Railway. On the way 
to the Rhondda Valley, the train slackened speed at | 
Pontypridd to afford the visitors a view of the cele- | 
brated bridge erected there by William Edwards in | 
the year 1755. William Edwards first constructed | 
a bridge at Pontypridd in 1746 when he was 27 years 
of age. ‘This bridge had three arches, and was ulti- | 
mately swept away by a flood. Next, in 1751, | 
Edwards constructed a single-arch bridge, but this | 
—being too thin at the crown and overloaded at the | 
haunches—failed. The bridge now standing was | 
constructed by Edwards in 1755, and in it the | 
haunches are lightened by eircular openings formed 
through them. The span of the bridge is 140 ft, | 
its arch forming a segment of a circle of 874 ft. 
radius, while the height of the crown from the 





water is 34 ft., and the width of the roadway 11 ft.;+* luncheon” (the time was 7 p.m.). Sir George 


From the form of the bridge, the roadway rises very 
steeply on each side towards the centre, and this, | 
combined with the narrowness of the roadway, has 

rendered it incapable of conveniently accommodat- 

ing the traffic, and hence another bridge at a lower 

level, and with a flatter roadway, has been built 

close to it. Edwards's bridge is, however, we believe, 

in a perfectly sound condition. 

After obtaining a view of the Pontypridd bridge 
in passing, the members paid a visit to the Glamor- 
gan Coal Company's Colliery Works. Here were | 
seen some very smart winding and handling of coal. | 
The pit is 380 yards deep, ant the winding is done 
by a pair of engines with 34in. cylinders and 5ft. 6 in. 
stroke, constructed by Mr. Leigh, of Manchester. 
The actual time of the lift varies from 45 to 47 | 
seconds, and the total time between the cages alter- | 
nately coming to bank averaged 70 seconds, this 
time of course including the lift proper and the 
time occupied in removing the full trucks from the 
cages and replacing them by empty ones. The 
cages have two decks, each accommodating one 
truck, and the latter hold from 20 ewt. to 22 ewt. 
of coal, At the Glamorgan Coal Company’s Works, 
also, is an extensive range of coke ovens employed 
in making coke from small coal. The coal is 
ground under edge-runners, sifted, and then coked, 
the product being remarkably good, Formerly, 
we believe, the ground coal used to be washed 
before coking, but this has been given up, the coal 
being soclean as not to require it. At the works 
of which we are now speaking, also, the visitors 
had an opportunity of seeing a very crude arrange- 
ment for raising water from a pit by a large tub 
or cask hauled up by a steam engine—a plan that 
is much used in South Wales for temporary pur- 
poses. Rails are laid to the head of the shaft 
from which the water is being lifted, and on these 
rails runs a truck which is Sasa under the tub 
when the latter arrives at the top. The chain 
being unhooked, the truck with the tub on it is then 
run off by a man and a boy who attend to the appa- 
ratus, until finally, the truck coming against a 





, one | 


Umps | 
for High Lifts in Mines,” by Mr. Henry Davey, of | 





stop, the tub is upset and the water di 
The tub is then picked up, the truck run to 


the of the shaft and the tub again lowered. 
The whole almost crude. 


w arrangement is 
From the Glamorgan Coal Company's 

y next by train to 
, where a call was made at Messrs, Nixon’s 


well-known Navigation Colliery Works. Here the 
hief sage 


attraction was a w winding 

engines, with oscillating oylindase.” "Thane engines 
formerly done duty as marine engines, and they 
look y out of in their present situation, 


The arrangement of link motion with which are 
fitted, too, is remarkable, as developing “pare 
amount of slip of the blocks in the expansion links 
than we should have imagined any engineer could 
This slip in 
is certainly over 6 in. (!), while the expan- 
The engines are 
ere is also at the 
winding en- 
ose of which 


ks appear about 6 ft. Jong. 
reversed by a steam cylinder. Th 
same works a second pair of oscillatin 
gines of somewhat similar type to th 
we have been speaking. 

Leaving Messrs. Nixon’s works the visitors next 
proceeded to the Powell Duffryn Colliery. Here 
they had an opportunity of examining a fine venti- 
lating fan constructed by Mr. A, R, Waddell, of 
or This fan is 40 ft. in diameter and 1 ft. 
5 in, wide at the periphery. It is driven by a non- 
condensing horizontal engine, with a cylinder 32 in. 
in diameter and 4 ft. stroke, and at the time of our 
visit it was making 40 revolutions per minute, the 
water gauge standing at 1g in. At 45 revolutions 
the fan is stated to exhaust 80,000 cubic feet, or at 
54 revolutions, 130,000 cubic feet of air per minute. 
Mr. Waddell’s fan has now been applied at a num- 
ber of mines, and has given very good results. We 
hope soon to be able to illustrate one of these fans, 
when we shall describe its peculiarities, meanwhile 
we may refer our readers to page 101 of our tenth 
volume, where they will find particulars of ex- 
perimental trials carried out with such a fan at 
the High Park Colliery, near Nottingham. Of the 
remaining plant at the Powell Duffryn Colliery but 
a very hasty inspection could be made, and we can 
only mention here a neat pair of winding engines 
by Messrs, Barker and Cope, of Kidsgrove, which 
were noticeable for the excellent order in which they 
were kept. From the colliery the visitors adjourned 
to Aberamore House, in a tent adjoining which 
Sir George Elliot had provided a somewhat late 


Elliot himself was not able to be present, but his 
lace was ably filled by Mr. J. C. Parkinson. The 
uncheon over, and a few brief speeches made, the 

party returned to Cardiff, 


MESSRS, NIXON'S YNYSOWEN COLLIERY. 


The programme for Thursday, the 6th instant, 
included visits to Messrs, Nixon's new colliery, to 
the Merthyr sewage farm, to the Cyfarthfa Iron 
Works, and, lastly, but by no means least, to Dow- 
lais, Leaving Cardiff at 9.25 a.., a run of twenty 
miles by special train over the Taff Vale Railway 
brought the members to Messrs. Nixon’s Ynysowen 


Colliery, where two fine shafts, 16 ft. in dia- filtering 


meter, were found to be in progress. These shafts 
have at present reached a depth of 380 yards, and 
for a depth of 212 yards they are lined with cast- 


liron tabbing. The water from these shafts is being 


raised in large tubs, on the same system as we 
noticed in the case of the Glamorgan Coal Com- 
pany’s works, but with the details much less crudely 
ms Gor out, Adjoining the shafts was shown a large 
model of the iron pit-head gear which is about to 
be erected. This is to be made almost entirely of 
rails, groups of rails being coupled together to form 
the uprights. The general effect is good, but we 
anticipate that the structure will (gprs rather costly, 
At these works the visitors found another curiosity 
in winding engines in the shape of a pair of engines 
which formerly did service, we understand, in 
H.M.S. Gibraltar. These engines, which are being 
fixed to work one of the shafts now in progress, are 
of the return connecting-rod type, constructed by 
Messrs. Maudslay, and they have a pair of 82in. cy- 
linders, with 4 ft. 6 in. stroke. The winding drums 
are conical, their maximum and minimum diameters 
being 25 ft. and 10 ft. respectively, and they will 
be driven by the engi es direct, the crankshaft 
intended to be pro to one side and coup 
to the drum t. The foundations of the engines 
and drums are almost entirely above the en- 
gines being mounted on the top of an enormous mass 
of concrete enclosed within thick walls of masonry. 
Weare far from underrating the value of massive 
foundations for winding engines, but we believe 








































ing tanks, one working while the other is bein 


covered with planking ; while the interior is filled 
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miles 
the om to Mr. Crawshay’s pita. 
itself is of much interest at the present time when 
the sewage difficulty is a matter of such vast im- 
ce. From a short description placed in the 
ds of the members, we quote the following par- 
ticulars, which will explain clearly the arrangements 
adopted : * The sewage of Merthyr is conveyed frora 
the town to the farm at Troedyrhiew, a distance of 
four miles, in a barrel culvert of brick, 24 in. diameter; 

and in some places wooden and earthenware pi 


are used, The canes Doses before it a 
lowed to flow on the. land, by means of two strain- 
cleaned, Each tank is 200 ft. long, 5 ft. wide, a 
5 ft. deep, the bottom paved with stone, and the top 


with broken furnace cinder, coarse at the bottom, 
but small and fine at top. The tanks are changed 
for cleaning every four or five days; and the solid 
material extracted is canted on to the land. ‘The 
‘ downward filtration’ areas are four in number, of 
about five acres each, and are drained from 6 ft. to 
7 ft. deep; the sewage is allowed to flow on one 
area at a time for six See ae et eee 
to the next ; so that each area works six hours and 
rests eighteen out of the twenty-four, Mr. Bailey 
Denton’s arrangement being that each area of five 
acres should contain about 48,400 cubic yards of 
earth, and =m pe gee tens have pee 
mum quantit gallons of sew y to 
doaean These Sucictteeeestiincien 
were first used in February, 1871, and cover alto- 
gether 21 acres; there are also 55 acres laid out for 
wide irrigation, making 76 acres total. As regards the 


tilising 
fare Ser aoe oe See by 
ion process. € crops, con- 
of roote and cabbages, ap 





ellen ene 


ke CCR: A COLL I A EIR ee 


ptren were es — samen 


Pe Be 


1‘ 


Re ce ee ee te fete gn 
. ’ 4 - a ltt Ne 


eee 


aes 


SE Pa ree emer a a 


‘ 


mT 











as 


A — aT ee ee ae Se janet ete 


=~ Oe 


122 


ENGINEERING. 


[Auc. 44,1874. 








ing from a depth of 255 yards, and the time oceupied 
in the lift being 37 seconds. The piston rods of 
these engines were guided by parallel motions in 
place of guide bars, and they were altogether a par- 
ticularly good job. We have seldom seen engines 
more easily handled, The pumping at the Caatle 
Pit is done by a very massive engine, having a 
cylinder 68 in. in diameter and § ft. stroke, placed 
overhanging the pit. The piston rod is coupled 
direct to the pump pole, and also to one end ofa beam, 
from the opposite end of which a massive cast-iron 
connecting rod extends upwards to an equally mas- 
sive cast-iron crank on a flywheel shaft. The pump 
plunges is 18in. diameter, and at the time of our 
visit the engine was making but four revolutions per 
minute, and was raising water from a depth of 265 
yards, It is stated to be capable of being driven at 
12 revolutions per minute if necessary. 


THE CYFARTHFA IRON WORKS. 

A run of three miles over Mr. Crawshay's mineral 
line next brought the party to the venerable Cy 
farthfa lron Works. The first blast furnace at these 
works was, we believe, built by Anthony Bacon in 
] rks include seven furnaces 
14 ft. 6 in., and others 17 ft 

‘The furnaces are all blown 
blast-heating stoves are, however, 
1, with the ¢ xception 


640 At present the we 
50 ft. high 
diameter at the boshes 


and some 


with cold blast 
as of erection), and a 
have closed tops fitted with the bell and 
the boilers 


in pre 1 
of one, 
hopper, the gases being led off to heat 
The seven furnaces are built in a row againat the 
hill side, the coal and ore being brought by rail to 
the high ground a little above the level of these tops, 
and the coke ovens and calcining kilns being also 
on the high level, the kilns being situate d close to 
the te ps ¢ f the furnaces. ‘The ranges of coke ovens 
are very extensive, and some of these ovens are pro- 
vided with a steam discharging apparatus, consisting 
of a ram foreed through the oven to be discharged 
by a small] steam engine running on rails laid down 
in front of the This is an arrangement 
much used on the Continent, but comparatively 
rarely met with here. At the time of our visit the 
whole works presented a most melancholy appear- 
anee, the men being out on strike, and all the fur- 
naces being blown out, with the exception of the 
open- topped one, which was being run making 
foundry pig. Mr. Crawshay is letting his works 
stand rather than give in to the demands of his men, 
and we are convineed that he is fighting a good 
cause, for it appears that itis only by such stoppages 
that the men cau be brought toa clear understand- 
ing of the fact that demands for unreasonable prices 
for labour have a damaging influence on our whole 
iron trade and render it impossible for our iron- 
masters to profitably meet foreign competition. A 
notable feature at Cyfarthfa is the manner in which 
the puddled bars are piled, the piles being built up 
so that they have sloping roofs and look at a distance 
like rows of amall cottages. Of the rolling mills 
there is nothing to be said save that we noticed one 
train driven by an oacillating engine. 


ovenua, 


DOWLAIS IRON WORKS, 
Of Dowlais, which was reached by a run of five 
miles by special train oid Vayner Valley and Pont- 
sticill, it is not ourintention to attempt any detailed 


account here. The time available for an inspection 





| fine pair of vertical blowing engines constructed by 


| which we intend shortly to illustrate. 


|luncheon, we may meution that one of the toasts 


of the works yesterday week was too short for any- 


thing but a hasty glance through some of the 
principal departments, while the space at our dis- 
posal is certainly much too smal! for anything like a 
complete account of such a vast establishment as 
Dowlais, an establishment which, with its pits, 
gives employment to between 11,000 and 12,000 
men, Under these circumstances we deem it best to 
speak only of some features to which the attention 
of the visitors was specially directed. 

On entering the works- the first thing examined 
was the new Ivor blast furnace recently started, and 
in fact not yet io full work. This furnace is 55 ft. 
high and 18 ft. in diameter at the boshes, and it is 
expected, when fairly at work, to run $00 tons of 
Bessemer pig per week, The furnace has a closed 
top, and in connexion with it have been erected 
four of Whitwell’s blast-heating stoves of the latest 
patterns, ‘The furnace is served by water-balance 
hoists, Passing from this furnace down to the steel 
works the party had an opportunity of examining 
oue of a class of handy little locomotives constructed 
by Messrs. John Fowler and Co., of Leeds, for yard 
work, ‘These engines have a single cylinder on the 
top of the boiler, the crankshaft being connected to 
the trailing axle by gearing. In cases where heavy 
loads have to be drawn at a slow speed these small. 





geared engines undoubtedly do the work more eco- 
nomically than engines of the ordinary type, and we 
expect that in time their use will be largely extended. 

At the steel works the visitors were first con- 
ducted to the regenerative gas furnaces used for the 
Siemens-Martin process. ‘There are four of these 
furnaces, and in them are used up all kinds of steel 
scrap, crop ends, &e. In working these furnaces a 
bath is first made by melting about 30 ewt. of pig 
iron, and into this bath steel scrap is gradually fed ; 
samples are then taken, and finally ferro-manganese 
is added to bring the metal to the quality desired, 
the charge of steel ultimately obtained being about 
six tons. The time oceupied in working a charge 
is about ten hours. There are four of these fur- 
naces at Dowlais, and they are arranged in a row 
on the straight side of a Q-shaped pit containing a 
ladle crane of the regular Bessemer pattern. ‘This 
crane can receive the charge from any one of the 
furnaces, and the ingots are teemed precisely as 
in the case of the Bessemer process. 

The visitors were also shown a “ blow” in one of 
the Bessemer converters, of which there are six in 
a building adjoining that containing the Siemens- 
Martin furnaces. The Bessemer converters at 
Dowlais, we may remark, are now blown by a very 


Messrs. Daniel Adamson and Co., a class of engine 
The * cog- 
ging” of the steel ingots is done at Dowlais in a,re- 
versing mill driven by a pair of engines of excellent 
workmanship, constructed by Messrs, Kitson, of 
leeds. In these engines the moving parts have 
been kept as light as possible to facilitate rapid re- 
versals, and the result appears perfectly satisfactory. 
‘The system of rollers by whieh the ingot or bloom 
is carried from the cogging mill to the saw which 
cuts it in two, and the saw itself, are also driven by 
engines conatructed by Messrs. Kitson. Of the rail 
mills and other departments there was no time to 
make any examinations yesterday week, and in re- 
ference to these departments the only detail we have 
to notice here is the hydraulic gear employed, for 
hauling the blooms out of the furnace. For this 
purpose there is placed in front of each furnace 
thus fitted a short cast-iron standard containing a 
hydraulic cylinder. The ram working in this 
cylinder carries a rack, and this rack gears into a 
pinion on a short shaft carried by bearings on the 
standard. At the end of this shaft is a chain drum, 
from which a chain is led off when r quired to the 
tonys attached to the ingot to be drawn. Water 
being admitted to the hydraulic eylinder, the ram is 
raised, the chain wound upen the drum, and the 
ingot drawn from the furnace. 





Che proceedings at Dowlais were brought to a 
termination by a lanch, to which the members were | 
invited by Mr. George ‘T. Clark. This luncheon | 
was especially distinguished by the able speeches | 
which succeeded it, the chief speake s being Lord 
Aberdare, Mr. F, J. Bramwell (the President of the 
Institution of Mechanical Engineers), and the host, 
Mr. George T. Clark. In connexion with this 


most warmly responded to was the health of Mr. 
William Menelaus, the manager to whom Dowlais | 
owes so much, and whose humorous acknowledg. | 
ments of his reception brought the proceedings to a 
close. 

On the way back to Cardiff from Dowlais, a short 
trip was made at Caerphilly, to allow the members 
to pay a visit to the rntus of Caerphilly Castle, and 
a very pleasant half hour was spent in their in- 
spection. 


THE LANDORE SIEMENS STEEL WORKS, 

The excursion on Friday last was made under 
somewhat dispiriting circumstances, a heavy rain 
lasting the entire day, almost without intermission, 
This was the more to be regretted, as the pro- 
gramme was a very interesting one. ‘The first visit 
paid was to the Landore Siemens Steel Works, 
forty-three miles from Cardiff. Here the party was 
received by Mr. C, W. Siemens, who, with the heads 
of the different departments of the works, afforded to 
the visitors full information as to the various pro- 
cesses carried on, A visit was first made to the 
ocke ovens, which are situated on high ground, only 
about 12 ft. below the level of the tops of the blast 
furnaces. the coal and ore being received on this 
level direct from the railway. ‘The coke ovens are 
disposed in double rows, there being arranged be- 
tween the rows an endless chain worked by an engine 
situated at one end. In front of each oven is a 
pulley, or kind of snatchblock, and each oven can 


| steel serap, &c. 





thus be drawn by connecting the rakes to a chain, 
and, after passing this chain over the snatehblock, 
hooking it on to the main chain. The motion of 
the latter then hauls the charge out of the oven, 
The charges generally burnt im these ovens are 
4} tons of coke, and they are kept in the ovens 
three days and three nights. ‘The product is of 4 
very superior quality, containing only § per cent, 
of ashes, and the loss is said to amount to but 
20 per cent. Smaller charges are burnt 48 hours, 
and. the loss with these, it is stated, sometimes 
reaches 274 per cent, 

From the high-level ground the ore and coke are 
raised to the tops of the blast furnaces by a direct 
steam lift with a 24in. ram, and worked with 36 lb, 
steam, the height of the lift being 12ft. The ore 
being smelted during our visit was Spanish, about 
39 cwt. being used per ton of pig produced, The 
blast furnaces are two in number, but ove only is at 
present working. One furnace is 66 ft. high by 19 ft. 
in diameter at the boshes, and the other 55 ft. high by 
18 ft. in diameter. ‘The furnaces have closed tops, 
fitted with bell and hopper, and the blast supplied to 
them is heated by three of Cowper's regenerative gas 
stoves. These stoves, however, are not heated by 
the gas from the furnaces, but by gas made in 
separate gas producers, the furuace gas being used 
for heating the steam boilers only, ‘The gas pro- 
cured from the separate producers contains much 
less dust than the furnace gas, and hence by using 
it the stoves are more easily kept clean. As we 
have said, there are three of Mr. Cowper's stoves 
for the two furnaces, and it is the practice to keep 
one stove *‘on blast” and two “on gas” at one 
time, each stove being traversed by gas for three 
hours, and in the contrary direction by blast for an 
hour and a half. The furnaces are blown with six 
tuyeres, and the blast is supplied by two very fine 
vertical condensing blowing engines, constructed 
by Messrs, Kitson and Co., of Leeds, these engines 
having 45 in. steain cylinders, 100in. blowing cy- 
linders, and 6 ft. stroke. At the time of our visit 
one engine only was running. 

From the blast furnaces the visitors passed to 
the principal building containing the furnaces for 
the Siemens-Martin process. ‘Lhis building con- 
tains sixteen of these furnaces, each capable of 
working 6-ton charges, while the smaller building 
coutains eight similar furnaces. The main building 
consists of a large central span, with twosmaller spans 
on each side. ‘The central span covers a pit, over 
which a travelling crane ~<a and down the centre 
of which is an elevated railway on which run the 
wagons which receive the ingots. On this line there 
is also a portable steam crane. The furnaces are 
ranged eight on each side of the pit, and at a short 
distance from its edge while in connexion with each 
furnace there is a kind ef branch pit in which is laid 
a line of rails extending out in the main pit, On 
these rails runs a wagon carrying the ladle in which 
the steel is received from the furnace, the ladle 
being then run out over the ingot moulds, which are 
arranged in straight rows. ‘khe outer spans of the 
buildings cover the space devoted to the workmen 
charging the furnaces, as well as to stores of ore and 
The Siemens-Martin process and 
the nature of the furnaces employed have been 50 


} frequently described in our columms that it will be 


unnecessary for us to repeat the description here. 
We may, however, mention that at Landore the 
average charge may be taken as follows: 62 per 
cent. of pig iron ; 20 per cent. of steel scrap ; 7 per 
cent. of spiegeleisen and enough African ore to yield 
about il per cent. of iron. When working without 
scrap, the charge consists, we believe, of about 
44 tons of pig iron, 24 cwt. of ore, and about 
10 ewt. of spiegeleisen. The time occupied in 
melting the bath of pig iron is from 44 to 7 hours, 
and the time of working off a charge about 10 
hours, 

In the construction of the Siemens-Martin fur- 
nace the nature of the bricks used for the lining 
forms a ost important item, and after leaving the 
furnaces the party next proceeded to the brick 
works where bricks are made containing 95 per 
cent. of silica, the remaining 2 per cent. being 
alkaline matters. These bricks are made from 
selected stones, consisting of almost pure silica, 
these stones being first broken in one of Mars- 
den’s stone-breaking machines, and then crushed 
beween powerful rolls, Carr's disintegrator has also 
been used for reducing the broken stone, but the 
product derived from it is too fine for general use, 
and is only employed to mix with the coarser 
crushed stone obtained from the rolls. The crushed 
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tone—which looks a most unpromising material to | and re-rolled, down to the same thicxness as before. | stitute of i in a speech at the lunch w 
pos bricks of —is mixed with lime-water and|The compound plate or slab thus obtained, is | followed the ie pip monraneste say epem 
pressed in brick moulds worked by hand. The | sheared, and its laming are then -eparated by girls. | arrangement, At present the tem winding 
resulting bricks are, when first made, very tender, |The thin plates thus obtained are next annealed gear is driven by a couple of locomotives, i 
and they are carefully placed in a drying shed|in closed boxes, pickled in dilute sulphuric acid, | suitably fixed, and their driving axles extended to 
heated by flues passing beneath the floor. Having | washed, and planished by cold rolling. Next they | drive the drums. Another engine works the air 
by this drying acquired more tenacity, they are | are again annealed, pickled, and washed, when they compressor which supplies the air to the rock drills, 
then stacked in ‘‘ bee-hive” kilns, each containing | are passed on to the eee where they receive | This compressor has a pair of vertical cylinders 
about 33,000 bricks, and are burnt for about five | their coating of tin. Here they are first placed in| open at the bottom end, the suction valves 
days. ‘The stacking of the still tender bricks in {a bath of melted palm oil, then dipped into a tin | placed in the pistons. The cylinders are over 
these kilns requires considerable skill and care, but | bath, and subsequently into a bath containing a/| and the crankshaft below, and the whole arrange- 
the manufacture is now carried on with great suc- | finer quality of tin, this bath having finely finished | ment appears to work well. The rock-drilling ma- 
ceas, and the bricks obtained are sufficiently hard | rollers immersed in it, between which the tin plate | chinery consists of a cast-iron framing mounted on 
and tenacious to stand much rough usage. passes during its exit. These rollers remove all the| a centre, on which it can revolve. This framing 

The brick-making department, like the blast | superfluous tin which in the older tin plates used to|forms two rallel slides extending across the 
furnaces and the buildings containing the steel | be frequently noticeable. Having been coated with | pit. Each slide carries four drilling machines, so 
furnaces, stands on the low-level ground, and from | tin the plates are next dipped in sawdust and wiped, | that eight machines can, if desired, be driven at one 
this a somewhat long walk up a railway incline | when they go off to the room where they are exa-|time, the motion being communicated to these 
brought the visitors back to the high level, on| mined and sorted for packing. With the exception | machines by shafts and bevel gear from a central 
which the rolling mill is situated. The rolling mill | of the puddling, rollmg, annealing, and dipping, | engine driven by compressed air. The drills can be 
occupies a very fine building with a range of boilers | nearly the whole of the manufacturing processes are | placed at any desired distance apart on the slides, 
on one side. “I'he reheating furnaces are, of course, | carried out by girls, and the manual dexterity dis- | and the whole apparatus can be turned round in the 
all Siemens’ regenerative gas furnaces, those used | played in many of the operations is surprising. As | pit, so as to bring the drills to bear on different 
in connexion with the rail mill being very long, |an example of what could be done in the way of| parts. For the convenience of the visitors the 
with four doors for charging and withdrawing | plate rolling, the proprietors of the Landore Tin | whole apparatus had been removed from one of the 





blooms. The blooming hammers are eight-ton | Plate Works presented to the Institution of Me-| shafts, and was shown at work above ground, a 
single-action hammers, with 32$in. cylinders, and | chanical Engineers six samples of plates of the fol-| piece of Pennant stone, 11} in. thick, being pierced 
7 ft. stroke, of a type which we shall illustrate | lowing dimensions and weights ; with a 2} in. hole in 4 minutes 28 seconds. In the 
in our next number. They have been con- Size of Plate. Weight. Weight per eq. ft.| pit the work so far done by this machine has been 
structed by Messrs. Thwaites and Carbutt, of in. in. grains. grains. exceedingly satisfactory, and we hope on a fature 
jradford, and three of them are erected, while two CE XA ne ore 6.BB ee we BOD occasion to speak at some length on the operation of 
others are, we believe, on the ground. There is a + aT ' pepe eee) ae os shaft-sinking as carried out by its aid. 

also an eight-ton forge hammer by the same firm. 8} x 5 + a. ee From Messrs, Harris's pits a special train con- 
At one end of the mill is one of Mr. F. W. Webb's sxc... eee. ae veyed the members to Newport, a short stop being 
tyre mills, driven by a pair of vertical engines half 41 x 3 1330.808 ... 55.8 made on the way at the Crumlin Viaduct. This 


sunk below the floor level. The whole arrangement! These plates were rolled cold in the planishing | excursion brought to an end the Cardiff meeting of 
was made by Messrs. Craven, of Manchester, and | rolls by W. R. Francis, and it will be seen from the | 1874—a meeting which we are certain was much 
is very neat, ‘The rail mill is driven by a Rams-| weight that the thickness of the lightest must be | enjoyed by all who tooks part in it. In conclu- 
bottom reversing engine, constructed by Messrs. l p 2 sion, we have to congratulate the secretary, Mr. W. 
Thwaites and Carbutt, of Bradford. This engine, but 0.00011 in., or 9U90 of an inch. Even the| p, Marshall, and the assistant secretary, i r. Bach, 
which was illustrated by us on page 290 of our large plate, 45 in. long. must be but 0.000168 in.. or for the excellent manner in which all the arrange- 
eighth volume, has a pair of 35in. cylinders, with| 4° | ; in, ments for the meetings and excursions were planned 
4 ft. stroke, and is geared so as to make 3} revolu- | ——~in. thick. As in the case of the Landore Steel | and carried out, 
tions toone of the rolls, Beyond the rail mill is a wack er me 
rail saw, of very neat design, by Messrs, Kitson, of Wor ca, we have i compe ed to give the Landore 
Leeds. From the rail mill the visitors proceeded to Tin Plate Works but a hasty notice. THE SCREW PROPELLER, 
the other end of the mill, where there is a pair of THE MWYNDY IRON ORE MINE. To Tue Eprrog oy Exersegnine. 
vertical engines, by Messrs. Hicks and Co., of} On the way back to Cardiff a diversion was made| 81m,—Permit me space in your paper to say a few words 
Bolton, driving a bar mill and a wire mill. The|to the Mwyndy Iron Ore Mine, but the miserable | more in reference to Mr. Wimshurst's petition which appeared 
latter was run to show the visitors the process of | state of the weather prevented anything like an |‘ E"¢t"esxtwo of 24th of last month, and which was pre- 
: . ¥ "sae eA Bomyes alia , | sented to the House of Commons, by Mr. E..J. Reed, M.P., 
wire-rolling, a process always interesting, but espe-| examination of the workings. The mine is partly | and late Naval Constructor, on behalf of Mr. Wimshurst. 
cially so when it is performed with the unusual) underground and partly opencast, and the mineral | Mr. Reed, who is acquainted with the manner in which I 
smartness exhibited at Landore, In this mill the wire | worked is an extensive deposit of brown hematite | have striven to introduce the Lowe-Vansittart propeller—the 
steel is brought down from Ifin. to a }in. in dia-| ore, yielding from 47 to 50 per cent. of iron, and | superiority of which is acknowledged in the merchant service 
meter in 14 passes, and so well are the rolls manned | containing some silica, ‘The ore lies in cavities in rot yrs and has been proved by the competitive trials of 
hat during the latter ps ‘the rolli ive bends | the carboniferous limestone, and the deposits are | ¢'" “mins ty save that he thought the petition related 
t ing the latter part of {the rolling five be t ar anc ‘} solely to improvements in ships, not to the propeller, and 
are in between the rolls at once, or, in other words, | very irregular. Owing to this irregularity a large | to arrangements for receiving the same in the stern of the 
the single bar is suffering different degrees of re-| number of men are employed, one-third of the| ship. ‘bese improvements are well-known to all marine en- 


duction at five different points of its length. The | hands, it is stated, being engaged on ** dead work,” | gmeers to date from my late father, Mr. 8. Lowe's patent of 




















handling of the bars and their quick return through | such as exploring and making communications for | 1838. I give thie explaastion in reference to the petition in 
the rolls require much skill and training, and we | voutilation and the delivers of the cra The wextieal | vindication of points whies-were I to explain, would take up 
2 : jut aca . 5) | CRUUATION SUC LAS GeRVer) ; | all the space in your paper for a month. Perhaps if Mr. 
never saw a gang of men work more smartly than | depth of the mine is 47 fathoms, and the water, | Wimshurst had confined his claim solely to improvements in 
those at Landore. The wire-rolling over, the} which is very abundant in winter, is raised by two | the building of ships, even such as are constructed in the | 
visitors adjourned to a luncheon, to which they had | engines, one of these being arranged to work on the | at present, and to which Mr. Reed imagined it was confined, 


| leaving the a pre and its arrangements in the stern of the 
| ship to Mr. 8. Lowe’s patent of 1838, such a petition may 
| deserve attention. 


been invited by Mr. C, W. Siemens, and which had} dip. ‘The quantity of ore so far raised is about 
been laid in a part of the mill partitioned off for the | 620,000 tons, and the mine is now yielding about 


purpose, and tastefully decorated. We have, from | 5000 tons per month. Yours truly, 
the demands upon our space, been obliged to con- | Hewxrerta Vawerrrarr. 





- -pie’s NEW PT | ? - - 

tent ourselves with a very brief description of the | MESSRS, HARRIS’S NEW PITS. i | 4, Maid of Honour-row, Richmond. August 10, 1874. 

Landore Works, and had the opportunity permitted | Saturday morning was devoted to a visit to | 

very mach more might have been written about | Messrs, Harris's new pits, near Quakers’ Yard, | 

them, — In the order and neatness which perv ade whe re Major % Be semont 8 diamond = a | matter of dispute between oneself and a lady correspondent, 

throughout them they are perfect models of their} machine is being employed for shaft sinking. The | and such is my case, although Mrs. Vansittart does not appear 

kind, and in taking leave of them for the present | pits, which belong to Harris's Navigation ¢ oal ¢ om- | to be quite aware of it, 

we do so with the hope that on some future ocea- | pany, are eighteen miles from Cardiff, and are being| Ifl had claimed the credit of an improvement in cheeses, 

sion we may be able to lay before our readers a} a to work a coal field of about 2800 acres. The | 424 Mrs. Van-ittart, for her father, had claimed an improve- 
. on = . ; re t d| coal which it is expected to work is the Aberdare | ment in chalk, and the lady had insisted that chalk was 

» complete aceount of their arrangement an ‘ | ' for © | couch better thas chedse, 8 wonld bo © pasaliel ene to the 
upper 4 ft. seam and the white-ash coal measures | sont, 

THE LANDORE TIN PLATE WORKS. of South Wales, the estimated depth to the former |” My claim was for the adaptation of the form of the stern 
On the termination of the luncheon the rain was | Seam being 600°yards. Two pits, 17 ft. in diameter | of the ship to the effective action of the submerged propeller. 

found to be coming down in torrents, and in conse-|and 60 ft. apart, are now being sunk, and they | According to her letter her father’s merit was io introduc- 


quence none of the party, so far as we are aware, {have already reached a depth of 128 yards, the) Fp roma of the serew on a shaft below the water line 
undertook the three-quarters of a mile walk which | sinking now going on through the Pennant | It matters not one stfaw to my case whether Sir F. P. 
would have brought them to the Llansamlet Spelter| rock, which has an estimated thickness of 300) smith or Mr. Lowe had the greater merit in screw improve- 
Works—one of the establishments thrown open to|to 400 yards. At a depth of 200 yards a work. | ment. No serew could drive a ship with speed until the stern 
their inspection. A small detachment paid a hasty|able seam of bituminous coal is expected to be | was bp oyrmege re nets re to 
visit to the Landore Copper Works; but the main reached, this being the Brithdir seam, one of | sccomp ver in u en- 


F a rag ington Museum to whi ansittert appeals not 
bulk of the party made their way to the Landore|the lower Pennant series. The quantity intended | ve operly adapted Po ee ae ca gn te 
ted. 


Tin Plate Works, which, although also three-yuarters | to be raised from the Aberdare 4it, seam is 1500 a answered with a vessel so constru 

of a mile distant, were on the read to the station. | tons per day, and the weight to be raised at each | I am content, therefore to be judged by this “fact,” u 
Ilere they had an opportunity of seeing the manu- | lift, exclusive of the cage or rope, will be about | which Mrs. Vansittart relies, and to leave « discriminating 
oo : .p ; i out under the | public to decide for themselves whether a claim in respect of 
facture of tin plates from the puddled bloom to the | 5 tons. The works are being carrie © | ealk, ie inconsistent ith tho ciate ta eotpess of & aaene. 
finished article. The piles are first rolled to aj} direction of Messrs. Dobson, Brown, and Adams, lam, Sir, 

plate eight times the thickness of the tin plate re- | of Cardiff, and on Saturday Mr. T. Forster Brown, Your obedient servant, 

quired, and the plate is folded eight times, reheated, | who is the present President of the South Wales In-| August 3rd, 1874, H. Wiusuvunsr. 


To tux Epitor oy Exatnernina. 
Sin,—It is always agreeable to find that there is no real 


' 
LetaLlis, 





ner 














[Aue. 14, 1874, 


















































































































































o) 
- 
mm 
tx) 
(2) 
Zz 
© 
4 
ta) 


(For Description, see Page 130.) 


























—— oe ST 





















































CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 
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TWEDDELL’S PORTABLE HYDRAULIC RIVETTER AS APPLIED TO BRIDGEWORK. 
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THE RIVER THAMES. 
THe condition of the Thames, at the present 
time, compared with that of twenty years ago, is 
certainly of a greatly improved character. In 1855 
we entered into a careful examination of the river 
from Richmond to Blackwall, and the results ob- 
tained would, at the present time, be hardly credible. 
Samples were taken in that year near all the steam- 


boat stations, between the above-named places. At 
that time the whole of the sewage of the metropolis, 
north and south, was cast into the Thames, and 
as might have been expected the water was in the 
foulest condition, and the stench during summer 


M is it from offensive deposited matter. 


time was intolerable. Off Brentford was a deep 
deposit of sewage mud, which also existed as far as 
Vauxhall Bridge, but samples of the water, except 
when drawn after eg oye of a steamboat, were 
only slightly turbid. But between Westminster and 
London Bridges these — were opaque from 
the suspended mud. Daily samples were drawn 
from the river near old Hungerford Bridge. The 
water, if placed in a glass vessel ing 3 in. 
each way, and } in. wide, entirely stopped the 
ms of light a powerful lime-light, con- 
ensed by a 9-in. condenser, such as was then em- 
ployed in an oxy-hydrogen mi at the Poly- 
odeka Institution, nt-street. e bed of the 
river, between Hungerford and Westminster bri 
on the north side, was covered with a bed of 
worms, varying from a few inches to from 2 ft. to 
3 ft. in thickness. These fed, flourished, and died 
in the mud, producing, as may be imagined, a most 
abominable odour. The worms were present, alive 
or dead, as a solid mass, to the extent of scores of 
tons, and the effect of hot weather on such a mass 
may be readily — In respect to the results of 
chemical analysis, through the loss of all notes then 
made, we can furnish no particulars. 

With regard to the banks on either side above 
London Bridge, a series of intolerable nuisances 
existed. Bone boilers, chemical manufactures, with 
their concomitant stench and smoke, added to the 
odour arising from the water; consequently a trip 
ap the river was positively dangerous to health. 
The filth was constantly churned up by the steam- 
boats, and, thus exposed to the action of solar heat, 
rapidly entered into decomposition. It was about 
this period Faraday wrote to the Times, stating that 
having torn up his card and thrown the pieces into 
the Thames at Hungerford ae they were lost to 
view almost immediately through the opaqueness of 
the water. This letter, although now apparently 
forgotten, was that which gave origin to all our sub- 
sequent improvements in sewerage, drainage, &c., 
of the metropolis, and especially led to the produc- 
tion of all kinds of schemes for the disposal and 
utilisation of sewage, both in this country and on 
the Continent. 

Bearing these facts in mind we have recently re- 
ted the investigations which were then conducted 
in regard to the state of the Thames within the 
limits already mentioned, and some curious changes 
have become apparent. As a rule, and with but 
slight exceptions, it will be found that between 
Waterloo Bridge and Blackwall, there is only a 
trifling deposit of mud visible at low water. 
Generally the bed —— on both sides of the 
Thames exhibits a ace so clean that it may in 
many be compared to the sea-beach, so free 
As regards 
the suspended matter, however, that is such as is 
kept in constant suspension, either by the action of 
the steamers or the motion of the tide, an oscillation 
takes place with each change of the tide, by which 
such suspended matter is continually shifted to and 
fro, Comparatively ing, it disappears above 
Westminster Bridge. It may not perhaps be gene- 
rally known that even after all that has been done 
by the great northern and southern main drainage 
systems, there are, we believe, some hundred sewers 
still emptying themselves into the Thames within 
the metropolitan area. One case of the kind may 
be daily seen at low water under the first northern 
arch of Blackfriars Bridge, where there is a channel 
some six or eight feet wide, discharging a black 
foetid liquid, the remainder, in fact, of the old Fleet 
Ditch, On each side of the river, below bridge, 
many sewers similarly discharge their contents 
into the Thames. On this may partially depend 
the fact we have mentioned of the prevalence of 

nded matter between certain points, 

‘he various creeks which run into the Thames 
are another cause of its pollution, but we were not 
— to find that the legal and social 
of the metropolis, the Metropolitan Board o Works, 
has been one of the chief causes of such pollution. 
At a recent meeting of the Greenwich rd of 
Works a communication was made by their solicitor 
to the effect that their action at law against the 
Metropolitan Board had been terminated in _Te- 
ference to sewage outlets from the main sewer into 
the waters of Deptford Creek. It a ; 
some time after the completion of the metropolitan 
main drainage scheme, outlets of the sewage were 
frequent, and had become so offensive to the 


residents of the locality that about five years since | viduals 


that for |i 


fresh atiote t named panos os 

ow a 4 to 

all costs incurred ee District Boat ie a 4 
on the We are not to find that 
the district tative of the wich Board 


for the Metropolitan Board of Works expressed his 
satisfaction to his constituents on the successful 
termination of the suit, but we are greatly astonishd 
to find that the latter Board required to be taught 
its duties by one of its subsidiaries and ta, 
aided by the force of an appeal to Chancery. 
Just as the suspended cause of the im of the 
Thames water removed eastward or below 
bridge, so have the nuisances arising from the 
manufactures carried on near its banks. Before 
giving the result of our own investigation we quote 
a statement from the Public Health Report Mr. 
Simon, which we have already analysed in this 
volume on pp. 70 and 90, ante. Ita that in 
August and September of last year the inhabitants 
of both sides of the river, below bridge, complained 
of the offensive trades carried on along the shores. 
The authorities concerned for this state of matters 
are the Greenwich Board of Works, West Ham 


Local Board, the Romford rural sani authority, 
and the Dartford rural sani authority. Dr. 
Ballard was deputed by the Government 


Board to investigate the matter. He oe 
eighteen factories, and found highly offensive 


ours from glue and manure works, especial 
those of Erith Marshes, which he described as 4 
ducing “intolerable nuisances ;” and others from 
manufactories of sulphuric acid, the latter arising 
from imperfect arrangements for preventing the 
escape of sulphurous acid gas, 

During the last few weeks we have gone over 
similar ground, but found, with an east wind, and a 
temperature of 84 deg. Fahr. in the shade, that 
from ord, Ye Greenwich, Blackwall, and 
beyond North Woolwich, the stench was — 
ov ering, arising from the causes above-named, 
the influx of sewage on either side of the Thames 
&c. On one occasion, on a still day, the fetid 
odour from the banks and the water itself was 
sickening. It must be remembered that on such 
occasions the surface water of the Thames, within 
the districts just named, evolves such gases and 
vapours, and at the next flood tide these are all 
carried up above bridge to spread their evil effects 
in the very centre of London. These results are of 
course chiefly to be noticed on a still hot day, when 
circumstances favour chemical decomposition of 
animal and vegetable matter. Hence one of the 
great sanitary advantages which arise to the me- 
tropolis in the case of a high wind, no matter what 
direction it may come from, for then not only is the 
oxidation of foul matter promoted, but the greater 


access of atmospheric air dilutes the and 
gases, and makes them less offensive, if not less 
dangerous. 

A really des effort was made some years 


ago to abolish the smoke nuisance in the metropolis, 
and it has largely succeeded. It must be re- 
membered, however, that — itself, whether in 
respect to its gaseous or solid contents, is compara- 
tively harmless to human life. Not so can it be 
said of the exhalations to which we have alluded. 
These are in all cases deleterious; they have not 
one condition which can palliate their presence. It 
is hence incumbent on sanitary authorities of 
each of the districts already named to take imme- 
diate steps towards the abatement of the nuisance. 
They are armed with full powers by several recent 
enactments, and can command the assistance of the 
Local Government Board and the Court of Chancery 
for that purpose. We fear, however, in many in- 
stances great obstruction will be found in attempt- 
ing to out improvements owing to local 

other causes. This fact shows the 
great desirabili : ity of the a < a public 
prosecutor; for vy expenses at- 
coding ait lhier methods lostl boards and indi- 





notice was given by the district Board that applica- 
tion for an injunction would be made to restrain 
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urging on him to receive a deputation in reference 
to the pollution of rivers, but the valid excuse was| 
mate that the press of parliamentary business) 
rendered any hope of ameliorating the state of our 
streams impossible until next session. 

In regard to the Thames, taking the question of 
its pollution im an engineering point of view, it will| 
be apparent that the erection of the various em-| 
bankments, above bridge, has been productive of | 
the greatest benefit. Owing to the consequent | 
narrowing of the stream, from Blackfriars Bridge | 
upward, the scour effected both by the flow and) 
ebb of the tide removes much of the solid deposit | 
beneath the main stream. On the north side the) 
permanent deposit now chiefly takes place within bays | 
formed by the recess of the river from the main 
current. Hence, wherever such bays exist such | 
deposit may be found, for example, on the steps at 
different points on the northern embankment after} 
the ebb of the tide. The deposit is frequently 2 in. 
thick, but we have noticed that by some authority | 
such is speedily swept off as the tide falls. Hence, | 
visible nuisance is removed. On the south side, | 
from Holland-street westward, no such efforts are | 
possible, and the shore, being mostly out of the! 
action of the main stream, is constantly coated with | 
slimy mud, which during the present hot weather is | 
left to fester for several hours daily in the sun, | 
‘The banks on the south side are crowded with poor | 
dwellings, wharves, &c., and during recent floods 
these have been inundated with sludge and mud to 
the depth of some inches, During the last high 
tide the attempts of the inhabitants of the poorer 
class of dwellings on the Lambeth banks were| 
franctically ludicrous ; showing, however, the fear 
they entertained of repetition of the mud visitation 
they had previously suffered from. 

In respect to the river, as far as the tidal boundary 
at Teddington, it is searcely necessary to do more 
than recall to our readers the remarks we have 
made in our last volume on the influx of sewage at 
Richmond, Isleworth, Brentford, Kingston, &c., 
and from adjacent villages which drain through 
them into the Thames (see ‘‘ Sewage Progress” in 
index of vol. xvii.) The whole of the sewage from 
the districts beyond the limits of the Thames 
drainage system now falls into the river, and owing 
to the length of time during each tide that the 
stream is comparatively still, the sewage deposit 
has abundant chance to settle. Hence in many 
parts above Battersea a sickening smell is felt, 
especially beyond Chiswick, past Richmond to 
Kingston, during hot weather. In autumn, when 
the weeds decompose, this result is heightened, 
making, in our opinion, the ornamental villas, &c., 
on the banks little better than hot-houses for fever. 
Fortunately these are but thinly inhabited, and only 
by the richer classes, who during the worst sanitary 
periods of the year are away from London. Were 
a large and poor population resident there, the con- 
sequences would doubtless be very serious. 

Our readers are aware that the whole of the 
southern portion of the metropolis is supplied with 
water taken from the ‘Thames between Teddington 
and Hampton-Court, except a small supply derived 
by the Kent Water Works Company from the chalk. 
Incidentally we may here mention that Richmond 
is supplied by the Southwark and Vauxhall Com- 

any, deriving the water near Thames Ditton. The 
Richmond authorities have endeavoured to obtain 
sanction to a loan of some 28,000/. for the purpose of 
getting a purer supply by means of Artesian wells. 

But the Local Government Board advise them that 
‘‘ the vestry cannot by any process compel the Local 
Government Board to issue a provisional order, 
giving ae pr provisions to purchase lands for 
purposes of water supply, or to sanction a loan ; 
and ifthe Board cannot be induced to alter the 
opinion which they appear to have formed on the 
advice of their counsel, the vestry are powerless in 
the matter.” After the letter conveying the in- 
formation had been read recently to the vestry, 
several of the vestrymen produced specimens of the 
water eupplied to their houses containing fish of dif- | 
ferent sizes, say, —— Lin. to 7 in neat Bee») 
had passed through the pipes. One specimen 
in was declared by the ¢ erin to be a young croco- 
dile, but opinions differed in respect to this animal, 
which measured $ in. in length, In any case the 
upper Thames seems to favour the supply of both food 
and drink to its ri and human neighbours. 

A curious in an official fo to our 
knowledge of the state of the Thames just 
been issued in the shape of the annual of 





report 
the Thames Conservators. Its brevity, ocoupying 
as it does but a single page, is very ble, 


considering that nearly the whole of the Thames 
from its souree to its mouth is under their jurisdic- 
tion. It appears that their total income arising 
from tolls, &c., does not amount to more than 
about 70,0004. per annum, Passing over the very 
small attempt they have made to improve both the 
upper and lower navigation, the upper extending 
from Staines to Cricklade, we turn to their sanitary 
efforts. In preceding articles we have given reports 
of their action against the Richmond, Brentford, 
Kingston, and other authorities, and we might 
reasonably have expected that minute details of 
their past and intended future efforts would have 
been afforded in their annual report. But this im- 


portant question is very briefly dismissed in the | 
following terms: ‘*The conservators have not | 


ceased to urge upon those local authorities who have 
not yet complied with the notice, several of them 
requiring the diversion of the sewage of the dis- 
tricts respectfully under their control, that they 
should use every endeavour to effect this object.” This 
nonchalance is highly amusing, but its consequences 
may become serious, especially when nearly every 
local authority that has been thus ‘“ urged” has 
practically set the Thames Conservators at de- 
fiance. 


TORPEDO EXPERIMENTS. 

For some time past the Oberon Committee, better 
known, perhaps, as the Torpedo Committee, have 
had under consideration the carrying out a series 
of practical experiments, with the view of ascertain- 
ing the maximum distance within which the engines 
of an enemy's vessel might be placed hors de combat, 
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if not the ship herself destroyed by the explosion of 
a submarine torpedo, Theoretically they had been 


ascertained with a tolerable degree of exactitude, | 


but confirmation by the results of trials on a work- 
ing scale were considered not only desirable, but 
were actually necessary for perfecting this branch of 
the service. With this view, H.M.S. Oberon, an 
old iron paddle vessel, was adapted for the experi- 
ments which were to be directed against her. For 
this purpose she was fitted with an outer skin of 
iron plating, up to the line at which the armour 
plating would commence, the outer skin bein 
composed of }jin, and jin, plates. Her sides | 
bottom were made of e — strength to those of 
H.M.S. Hercules, her hull being divided by bulk- 
heads into seven water-tight compartments. In her 
was placed a condenser from H.M.S. Octavia, fitted 
with inlet and outlet valves, which were left open. 


She was also fitted with a Kingston feed pump valve, | 


which was closed. The water line was 2 in, above 
the top of the condenser. The weight of the hull, 
before the outer skin was added, was 590 tons ; the 
additions bring her weight up to 920 tons, the cables, 
condensers, &c., weighing 30 tons more. 

Thus prepared, the Oberon was moored in Stokes 
Bay, opposite Fort Monckton, the general arrange- 
ment being shown in the accompanying di 7 
On her starboard side were fitted 44 crusher 
gauges, each crusher having two-thirds of a square 
inch of piston area, and containing a | cy- 
linder hardened with antimony, the cylinder 
measuring ; in. long, and having one-twelfth of a 
square inch of sectional area. Over each side of 
the vessel, suspended by 3 in. ropes, were 1 ft. 
long six 18-pounder shot, each fitted with a 
crusher gauge haying a piston of smaller weight 
than the Oberon er to which, however, 
in other respects they were similar. The torpedo 
consisted of a charge of 500 Ibs. of com 
cotton saturated with fresh water, and 


gan cotton in a waterproof bag, and two detonating 


fuses (No, V1, Abel submarine) in divided circuit, 
and fired by electric battery from Fort Monckton. 
The charge was placed b: ide on to the Oberon 
in 48 ft. of water at a horizontal distance of 160 ft, 
from the vessel, which was moored in 60 ft. of water. 
Ata distance of 20 ft. from the charge, and conse. 
quently 120 ft, from the Oberon, was buoyed 
string of half shells containing crusher gauges similar 
to those fitted against the Oberon. 

The first of the present series of experiments 
took place yesterday week in the presence of the 
members of the Oberon, Committee, of which 
Colonel Sir William Jervois is the president, 
Lieutenant - General Sir Hastings Doyle, com. 
manding the forces in the district ; Admiral Sir 
Rodney Mundy; Colonel Younghusband, R.A. ; 
| Major Stockley, R.E.; Captain Singer, R.N.; Pro. 

fessor Abel, and a number of other military and naval 
_ Officers and scientific gentlemen, were also present. 
| The explosion was witnessed from several Admiralty 
| Steam yachts and launches which put off from 

Southsea pier about 3 p.m, They steamed to within 
| about 100 fathoms of the Oberon, at which safe 
| distance they awaited the explosion, After some 
| delay caused by vessels crossing the line of fire, the 
| signal was given from the Royal Engineer launch 
| to the firing party at Fort Monckton. No sooner 
| was the signal made than a heavy muffled explosion 

was heard, and the shock was strongly felt on board 

of the vessels carrying the spectators. Simulta- 
| neously with the shock there was an upheaval of 
water of dome shape, and about 100 ft. in circum- 
ference, from the centre of which arose a column of 
water discoloured with mud about 50 ft. in diameter, 
and which rose to a height of 90 ft. or 100 ft. The 





| Spray was thrown to a much greater height and 
| lateral distance in the form of a white and quickly 
| vanishing cloud. The mass of water rapidly settled 
| down, forming a dark, inky circular area several 
| hundred feet in diameter, and thickly dotted with 
fish, which had either been stunned or killed out- 
right by the explosion. Boats rapidly put off to 
| this novel fishing ground, and some of them made a 
| by no means bad haul, 
| The practical result of the experiments cannot 
| of course be known until the Oberon has been 
| docked, and her valves and crusher gauges erx- 
| amined. From a cursory inspection, however, of 
| the condensers it was ascertained that some amount 
| of damage had been done, although its extent could 
| not then be estimated. We hope, through the 
| courtesy of the Oberon Committee—to whom our ac- 
| knowledgments are due for their courtesy yesterday 
week—to be able in due course to place particulars 
of the results before our readers. Generally, the ex- 
periment has demonstrated the fact that the hull of 
| an ironclad is practically safe from danger at 4 
range of 100 ft. from a 500 Ib. charge of gun.-cotton, 
exploded in 48 ft. of water, but that her engines 
are liable to derangement at that distance. It is the 
intention of the Committee to continue these im- 
portant and intresting gain at ually de- 
reasing ranges until the destruction of the Oberon 
shall have been effected. 


BLAIR’S IRON SPONGE MANU- 
FACTURE. 

Tue manufacture of wrought iron and steel 
directly from the ore, has always presented great 
attractions to experts and ironmasters, because it 
dispenses with the roundabout method of the blast 
furnace; because it avoids the blast furnace com- 
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: temperature, and hence without rapid destrae- 
on of the furnace, and without blowing engines 
i other such costly machinery. 
It is unnecessary to tell the student of iron metal- 
vy that the attractions of the direet process have 
t of admirers, whom it has led, like an 
/utuus, through the quagmires of metallurgical 
mistry and engineering, into the dismal swamp 
fbaukruptey. ‘ihe crumbling remains of reducing 
naces In every country, are even stronger evi- 
« of abortive effort in this direction, than are 
historical literature of the iron manufacture and 
assurances of certain distinguished experts that 
vy cannot be done to commercial advantage, 
» failure of previous efforts does not dis- 
ie correctness of the theory upon which 
attempts have been founded, any more than 
1ilures of Kelley and Shunk and Martien, and 
and apparently hopeless early failures of 
disprove the correctness of Bessemer’s 
r limit the vast field of his operations, 
ild appear from the history of iron metal- 
sud especially from the history of the Bessemer 
that every scheme that is well founded in 
ry, however refractory and hopeless may be 
snical conditions, will ultimately be put 
working basis ; that ingenuity, coupled with 
rimenting, will at last discover the 


ian 


have been the case with the 

. Mr. Thomas S. Blair, of Pittsburg, 
master of some 25 years’ experience, a 

st, and a gentleman of ample means and 
having these advantages, and being per- 
ar with the difficulties to be encountered, 

k this problem with the determination of 
however long it might require, and with- 
sity or anxiety of ordinary inventors, 
nan undeveloped idea, Some four years, 
s, but of consecutive steps, con- 
iided by chemical determinations, and on a 
ade commercial probabilities constantly 


ndom trial 


le, have brought the manufacture and uti- 
of sponge to the degree of chemical, mecha- 
mmercial success to which it has now 
iin America, 

ly necessary to mention here the grand 


s which have heretofore rendered all efforts 
ction either abortive, or extremely limited 
the literature of the profession 
with the details. The first difficulty was 
he uniform reduction of a large amount 

\ tube a few inches in diameter, filled with 
und tl cessary carbon, averaging 30 per 
1 to a red heat for a few hours, 


rann! tior 
IPPHCATLON ; 


y practical reducing furnace, chemically, 
1 perfectly practicable one commercially. 
When furnaces were made large enough to fulfil 


was found, even in the fur- 
best before Blair’s, that the 
e of ore in the cylinder was not perfectly 

luced (nd it has further been ascertained that 
f uniformity in the product, especially 

n of the unreduced ore on the 
f f 3 in which it was further manu- 
tured, have rendered its use impracticable. The 
cond grand difficulty has heretofore been the re- 
oxidation of a part of the sponge, either while cool- 
or while in or while being transferred in a hot 

to the puddling or balling or melting furnace 
urther manufactare. As before stated, the 


tor ndition it 
i Uhenot, the 


walls of the furna 


professional literature on this subject will supply 
the details of previous failures from these causes. 

it is not to be denied that Mr. Blair has had 

advantage of the early experimenters in having 


the gas furnace and its high heats with compara- 
Uvely neutral flames at his command for the pur- 
poses of further manufacture ; but it is equally not 
to be denied that Mr. Blair has overcome previous 
inherent in the sponge itself; for the 
‘ong continued sponge manufacture of Chenot 
(which was however at last abandoned for the 
reasons mentioned), and the best other sponge 
inanulactures preceding Blair (all of which are now 
abandoned from the same causes), were known and 
practised long after the Siemens furnace was in use, 
and even after'the Siemens-Martin process was in 
successful operation; but the previous sponges 
were never successfully used, even with the aid of 
the gas furnace, 

The two grand features of Mr. Blair's system of 
reduction, which meet these two] great defects of 
previous systems, will appear from an examination 
of the illustrations we publish on page 182, which 


uncuities 


near Pittsburg. The three firebrick reducing 
cylinders K are 4 ft. in internal diameter, and 
stand 42 ft. high from the ground to the charging 
platform. They ave surrounded (and supported as 
shown in Fig. 1) by a strong red brick stack R, 
lined with firebrick, and prose. Hows on the columns 
and entablature M. Gas from ordinary ucers 
is distributed by the pipes C D and the burners E 
to the annular spaces around the ¢ylinders, where 
it meets jets of air and burns, encircling the cy- 
linders with a uniform flame and keeping them at 
the necessary red heat. The products of this com- 
bustion pass off by the chimmey Q. A cast-iron 
thimble J is placed, as shown, in the top of the 
cylinder, a 5-in. annular space being left between 
the outside of the thimble and the inside of the 
cylinder. Into this annular space the ore, mixed 
with the necessary coal for its reduction, is charged. 
This thin annular charge is heated from without 
by the producer gases, as before mentioned. It 
is also heated from within by the combustion of 
producer gas admitted to H by the pipe F and air 
introduced by the pipe G. The carbonic oxide 
arising from the deoxidation of the ore below, 
also burns within the thimble. ‘The heat thus 
communicated to the charge has only to penetrate it 
24 in, from either side, the result of which is, and 
obviously must be, the rapid and uniform heating 
of the ore and the carbon mixed with it. This 
having been done, the difficulties, as far as redue- 
tion is concerned, are over. Nothing more is 
necessary but to keep the charge up to the tem- 
perature which it has acquired in the annulus, and 
to give it time for the chemical reaction to take 
place. It has been ascertained that with the 
proportions, shown in the engraving, the charge 
acquires the necessary heat by the time it reaches 
the bottom of the thimble, and that it is perfectly 
reduced by the time it,has descended to the bottom 
of the external heating chamber (L, Fig. 3), when 
it is passed through at the rate of 20 tons (of iron 
in the sponge) per week per cylinder, or 60 tons 
per week per three-cylinder furnace. Thus the first 
difficulty of ate reducing operations is over- 
come; the charge having been uniformly heated, 
and so surrounded by flame that it cannot get cool 
till reduction is completed, uniformity of reduction 
is absolutely secured. 

Now, however, a new condition has arisen. The 
deoxidised sponge at a red heat is so sensitive to 
oxygen, that it will take up air from the smallest 
exposure, and so be irregularly turned back into ore 
again. For this reason every attempt to remove the 
sponge in a red-hot state to a heating or melting 
furnace has been attended with great loss and ir- 
regularity of product. It is, of course, impracticable 
toseal the hot sponge perfectly against the entrance 
of air, either by air-tight discharge valves, or by a 
slight excess of pressure in the cylinder, for by the 
law of transfusion of gases, the heavy will rise into 
the light, and the light will descend into the heavy 
gases, unless there is a decided current to be over- 
come. Mr. Blair meets the difficulty by simply pro- 
longing the cylinder below the zone of reduction, far 
enough to allow the charge itself to form a packing 
against the entrance of air. The lower part of this 
prolonged cylinder is cooled by the water jacket 
N N, and is made so long that the charge will in its 
regular descent from L to the floor where it is re- 
moved, get cool enough to be held inthehand. At 
this temperature it-will not oxidise for weeks. So 
that any air which may leak in from below, comes 
in contact with cold spenge which it cannot hurt; 
and this column of sponge, compressed together by 
the superincumbent weight of all the charges above, 
prevents any air from penetrating where the sponge 
is hot enough to be injured by it. The sponge is 
withdrawn by lifting the sleeve P at the bottom of 
the cylinder. The cone O promotes the uniform dis- 
charge of the interior and exterior parte of the 
column of sponge. 
drawn, the sleeve is driven tightly down to the floor, 
and luted with clay. 

The working of the farnace is probably simpler 
and less likely to go wrong than any other metal- 
lurgical operation where heat is yp gs It 
is only necessary to see that the charge, as ae 
from under the thimble into the body of the cy! 

S, lo. selisiently hats oust tniinen Meas speeges 
temperate tn ‘tho esternal basting chamber by 
temperature in i 

observing the flame through sight holes in the top 
of this chamber, and regulating the air and gas 
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chamber gas which is originally free from tar, like 
that from coke or anthracite, or gas from which the 
tar has been removed by washing. By employing 
small eoke—the débris of coke yards—with a slight 
blast in the prodacers, a clean gas ia made, which 
will not clog the small burners. The character of 
the sponge—its state of deoxidation—is very 
easily ial certainly determined by its lustre, colour, 
and feeling, and especial! its appearance and 
softness when cut with a knife, 

The carbon charged in with the coal may be either 
coke, anthracite, or charcoal, It shonid be crushed, 
so that its coarsest pieces will pass an inch mesh 
screen, and the ore should pass a 1} in. screen, 

There is apparently no limit, perhaps withia 
blast furnace dimensions, to the size of the reducing 
cylinder. The first one that made sponge on a com- 
mercial scale was 11 in, by 13 ft. ‘Two successively 
larger sizes were then employed with constantly 
improved results; and the present furnace (44 ft. by 
42 =) is easier to manage and much cheaper per 
ton of product than the smaller ones. 

The cost of sponge, as determined from over three 
years’ commercial practice, averages about 1/. leas 

r ton of iron in the sponge, than pig iron made 
rom the same ores, All ores of moderate richness 
(not necessarily very rich ores) that are pure enough 
to make the commoner sorts of Bessemer pig, are 
certain to make a most excellent sponge. Mr. 
Blair has made a number of satisfactory experiments 
with lean ores, and also with ores containing that 
class of impurities which will leave the sponge just 
as silica will when the sponge is fused in a Siemens- 
Martin bath ; for instance, ores containing phos- 
phorus combined with lime; but as these are not 
yet matters of every-day practice we will not follow 
them further at present. 

The best method of utilising sponge, in- the pre- 
sent state of the art, is to substitute it for wrought- 
iron in the Siemens- Martin, or open hearth process. 
No new apparatus or treatment of any sort are re- 
quired in this part of the operation. The cold sponge 
is simply thrown into the pig-iron bath ; it in- 
stantly disappears under the ala ; it is, from its 
porosity, rapidly melted; its silica and all its 
earthy impurities rise to the surface, and the iron 
remains. The amount of slag is somewhat larger 
than where wrought iron is used, but if a lean ore is 
employed the excess of slag is yy ge off. The first 
time this sponge was ever used in an open hearth 
furnace, it was charged in the abe of three 
quarters sponge to one quarter Bessemer pig, with 
the usual spiegel; and the product was excellent 
boiler plate, and was sold as such, The waste was 
almost exactly the same as with charcoal blooms. 

In the early practice it was thought necessary to 
compress the sponge, cold, into blooms of about 
one-third the density of iron; but this process is 
now only employed with the very fine sponge ; the 
coarse gives equally good results when charged in 
its loose state, 

The advantages of sponge in the Siemens-Martin 
steel manufacture are obviously these: First, the 
material is better than that obtained from the same 
ore by any indirect method. No ore is reduced ex- 
cept the ore of iron, For instance, the silica is not 
reduced to silicon, but is simply baked sand, which 
subsequently floats off in the bath; and thus one 
principal bane of fine steel is dispensed with. ‘The 
same is true of most of the other impurities. It is 
not true, however, of sulphur and of phosphorus 
when combined with the iron in the ore. 

Second, the sponge is cheaper than any material 
that can be obtai from the ore by any indirect 
method. ‘The use of raw ore in the Siemens-Martin 
process is by no means an equivalent. Only enough 
raw ore can be used to e up loss—to re- 
store the iron oxidised in the process. The other 
material put into the bath is less pure than sponge, 
and costs, on ba! average, more than pig iron, while 


When the requisite quantity is | *PODE' 


e costs 
Mr. Blair has made some very encouraging trials 
in welding sponge, also in ing it, © 
use it in the open-hearth furnace without admixture 
of pig iron ; as these ate details not yet fully 
worked out, we will postpone their consideration. 
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THE METACENTRE. 
Concluded Page 113.) 

Tae Nastisal ioe has a very elaborate 
account of the derivation of the word meta- 
centre, which, we regret, we have not space to 
publish ix extenso. Moreover, it says, ‘‘ The discus- 
sion which has been forced upon us by ENGINEERING 
is one that turns all upon the a word 
‘ metacentre ;’" so that we should like to give it 
the benefit of stating its own case in its own words 
upon what it considers to be the turning point of 
the discussion. ‘However, we will state its case as 
accurately as possible, and we shall be able to show 
from the very quotations made by the Nautical 
itself that its reasoning is contradictory, and that 
the derivation of the term metacentre, which is put 
forward as conclusive, is very inconclusive, not to 
say erroneous. 

Our contemporary’s first point appears to be that 
the metacentre is not a ‘‘ centre,” but a ‘ meta.” 
It is “ the-centre-of-gravity's-meta,” or “‘ centre-of- 
gravity’s-limit.” ‘‘‘The mefa is the nominal sub- 
stantive the word contains ; the word centre is that 
which describes the mea, it is the meta of the centre 
—viz., of the centre of gravity of the body.” 

We must confess to a weakness for regarding 
metacentre as being made up of the substantive 
** centre” with the Greek ‘‘ meta” prefixed, similar 
to the words metaphysics, metamorphosis, metaphor, 
metaphrase, metathesis, metachronism, metacarpus, 
metempsychosis, and many others. We know 
‘* meta” has different shades of meaning, and signifies 
after, or behind, as in metaphysics and metachronism, 
but it most frequently means se of place, con- 
dition, &c., as in metamorphosis and metaphrase. 

Webster gives in his dictionary ‘‘ metamorphosis 
(meta, and morpha, form), change of form or shape. 
We shall next expect to hear from the Nautical that 
metamorphosis comes from mefa, a limit, and morpha, 


form, meaning the form-of-the-limit. We shall | Sy 


show hereafter that the Nautical endeavours to 
derive the word metacentre from the Latin instead 
of from the Greek ; but, strange to say, in its indis- 
criminate endeavour to show a good array of support, 
it quotes from Bouillet's ** Dictionnaire des Sciences, 
des Lettres, et des Arts,” as follows: ‘* Metacentre 
(du grec méla, qui marque le changement, et de 
kentron, centre),” and utterly ignores the fact that 
this is in direct opposition toits theory. The writer 
in our contemporary appears to have been too far 
carried away by the ‘Circus of Caracalla on the 
Appian Way,” to notice even that the only single 
authority he quotes on the derivation of the term 
metacentre flatly contradicts him. Our contempo- 
rary quotes Bouguer, not indeed as to the deriva- 
tion of the term, but as to a definition of the point 
so termed. Here is the Nauwtical’s own translation 
of Bouguer : 

“The point g which we may justly name mefa- 
centre is the limit which the height of the centre 
of gravity G ought not to pass, and not even to 
attain, because if the centre of gravity G were in g, 
the vessel would not affect more the horizontal 
situation than the inclined ; the two situations would 
be equally indifferent ; and it will be in consequence 
incapable of righting itself when some outside cause 
may have made it heel.” But what does this prove ? 
Bouguer is here stating a ype of the point 
he names the mefacentre which arises directly out of 
the fact that it marks the change in the vertical 
through the centre of buoyancy. Itis simply a corol- 
lary to the finding of the point termed the meta- 
centre, but is an easy way of showing that the point 
has a practical value. 

The Nautical’s grand coup, however, is the follow- 
ing : 
** The following figure* is an outline plan of a 
Roman circus, the Circus of Caracalla on the Ap- 
pian Way. If the plan were shorter in proportion 
to its width it would somewhat resemble the mid- 
ship section of a vesse). On the centre line there isa 
long and broad wall, called the Spina, round which 
the charioteers drove. Just beyond the ends of the 
Spina are the two goals M, m, each called a meta; 
the upper one on our plan lettered M was the meta 
proper. Why was it called a meta? Let us turn 
to the word meta in some standard classical work. 
That handiest to us at present happens to be 
‘Pauly's Real Encyclopiidie,’ a German work. 
Therein we read ‘ Meta signifies the end point, the 
limit of a certain space or distance indicated by a 
boundary pillar, terminus, or point of elevation, and 





© The figure is simple, and can be easily constructed from 
description. 





was found both in the Greek and in the Roman 
race-courses.’” 

Here the Nautical quotes a definition obviously 
based upon the use of the term in the ancient 
circuses to prove why it was introduced into them. 
A little further say, in Andrew's Latin 
Lexicon —- a w have shown our con- 
temporary t ‘a in ety meant “ anything 
of a conical or pyramidal form,” and that it 
came to mean a turning point, goal, limit, end, 
through the conical-shaped pillars, or metal, in the 
Roman circus being turning points, &c. 

Yet on the strength of the above quotation the 


Nautical says triumphantly : 

“ The mete ee 3 the fimits of the course, and 
the meta proper marked also the limiting point of 
the race. With this in our mind it is easy to under- 
stand the applicability of the term metacentre.” 

Might it not with equal reason have been said of a 
modern racecourse: * Posts mark the limits of the 
course, and the post J ae marks also the limiting 
point of the race. ith this in our mind it is easy 
to understand the applicability of the terms post- 
script, post-obit, post-meridian, postillion, post- 
office, &c. ?” 

It is scarcely ne to notice the statement 
that ‘The confusion of the metacentre with the 
idea of a centre instead of its true meaning the idea 
of a limit, is due to the method of treating the 
problem of stability that was introduced by Dupin,” 
—— to add that Dupin’s method of treating the 
problem is the most elegant of any that have been 
advanced, and no confusion is supposed to arise from 
it, except by those who do not comprehend it. 

Perhaps one of the most remarkable parts of the 
Nautical’s article is its attempt to dissociate Dupin’s 


»| curves from those of Bouguer, in spite of its own 


assertion that ‘‘ The members of the Academy who 
reported on Dupin’s memoir say that, in Dupin’s 
stem, the radius of curvature of the curve of 
buoyancy plays the same rd/e as the metacentre does 
in Bouguer’s treatise ;” and in spite of its quotation 
from Dupin, ‘‘ Le centre ¢ de moindre courbure est 
trés-important pour la determination de la stabilité 
des navires. C'est le point que Bouguer a nommé 
le metacentre.” In face of this it is idle to say, 
as the Nautical does, “ Dupin does not, however, 
say that Ae accepts of that name for it.’”’ 

conclusion there is one point to which we must 
allude. The Nasftical now says, ‘‘ We gave a diagram 
of the curve described by the shifting metacentre 
but we did not give it as the metacentric curve.” 
But it was chiefly because it gave the former in 
such a way as to be mistaken for the latter that we 
took our ery to task. Moreover, as a 
curve described by the shifting metacentre, the 
loops to which we took exception are misleading 
because they do not even contain the metacentre 
for either one of the four positions of stable equili- 
brium of the body ! 

It is now said, “If we had given the metacentre 
always for the same centre line our diagram would 
have been unreadable. Each of the side loops 
would have been replaced by two smaller loops of 
microscopical dimensions, only one-twelfth part 
of an inch in length on our diagram.” But our con- 
temporary omits altogether the principal loops, even 
for what he calls the curve traced by the shi/fing 
metacentre, viz., the intersections of the vertical 
through the centre of cy with the diagonals 
of the square section. ose | would have 
had the merit of containing the indisputable meta- 
centre for the four positions of stable equilibrium, 
but even with them his curves would have been 
worthless from a scientific point of view, compared 
with the value of the metacentric curve. The ee 
sition that the metacentre for any angle of is 
the intersection of the vertical through the new 
centre of buoyancy with the middle line plane of the 
vessel, or even with ‘the vertical plane for the 
position of equilibrium” is clearly untenable when 
applied to the — of floating bodies, although it 
has been ee ee 

fautical. Itis not necessary for purpose o 
marking the change in the line of upward fluid 
pressure, which is marked by the points of inter- 
sections of consecutive normals to the curve of 
ba , and it must lead to endless confusion 
where are many positions of equilibrium. 


pipedon seat komemath bat leks pooltions of cael 


¢ posit 
rium when revolved about a longitudinal axis ;| ‘sé 


when immersed more or less than half it has 
sixteen such positions, and it would not be difficult 


to conceive a prismatic body havi 
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from the centre of gravity to the curve of buoyancy, 
and each ting the trace of a plane which ic 


freely give credit to Bouguer for the origin of the 
metacentrique or ‘‘ or metacentric curve,” instead of 
to a who dealt chiefly with surfaces, but it is 
difficult to treat seriously such reasoning as the 
Nautical puts forward concerning “the centre-of- 
gravity's-meta,” and the “ Circus of Caracalla on the 


— Way. 
e term ‘‘ shifting metacentre” was applied b 
Rankine to the intersection of the vertical throug 
the centre of gravity with the middle line plane of 
the vessel to distinguish it from the true metacentre. 
The point has a certain use in naval architecture, 
and bas doubtless been used by Scott Russell, but 
it is not happily named by Rankine, and is likely 
again, as in the case of the Nautical Magazine, to 
create confusion between it and the metacentre 
proper, whose /ocus is ‘* the metacentric curve.” 
We have not space to go through all the quota- 
tions given by our contemporary, else we would 
show that the passages from different authorities 
selected for quotation in support of its case are to a 
large extent ly written and not at all worthy 
of the high reputation of their authors. The 
Nautical seems to have sought support from the in- 
accuracies of able writers rather than from their 
more careful reasoning. For instance it quotes 
from Moseley, ‘‘ The position of this metacentre in 
reference to any position of equilibrium, may be de- 
termined by known rules of geometry. And it is 
thus ascertained, curiously enough, to be wholly in- 
dependent of the form of the part of the body im- 
mersed, and to depend wholly upon the form and 
dimensions of its plane of flotation and the volume 
of the part immersed.” Whereas everybody knows 
that if you alter the form of the part of the body 
immersed, and thereby alter the height of the centre 
of buoyancy, you do alter the position of the meta- 
centre. It will be seen that we have scarcely 
deemed it n to go outside of the Nautical 
to supply its own refutation. At a future time we 
hope to enter more fully into the properties of the 
metacentre in connexion with the general subject 
of stability. 





THE HIRSCH PROPELLER OF H.M.S. 
RALEIGH. 


Axovt seven feet of one of the propeller blades of H.M.S. 
Raleigh broke off during a full power deep sea trial shortly 
after she was commis- 
sioned. Such an accident 
sis all but unknown in the 
{ Royal Navy, and as it has 
{oceurred to a kind of pro- 
peller lately introduced 
into Her Majesty’s service 
we have been at some pains 
‘to get all the information 
available as to the circum- 
stances under which the 
accident occurred or which 
might have a bearing 
:0n it. 
: H.M.S. Raleigh is a new 
funarmoured frigate of the 
iInconstant type, of 5000 
;tons displacement, 6000 
! horse power, and intended 
to steam or sail at a high 
i rate of speed. The ma- 
achinery is by Humphreys. 
The cylinders are 100 in. 
diameter and 54 in. stroke: 
boiler pressure 30 Ibs.: 
gun- metal propeller by 
. Hirsch of -2 blades, 21 ft 
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9th Jan., 1874, 30 revolutions. 
4th Feb., 1874, 66 revolutions, 5 hours. 
16th March, 1874, 70 revolutions, 
19th March, 1874, 73 revolutions. 
20th March, 1874, 73 revolutions, measured mile, and 
ist April, 1874, 74 revolutions, measured mile. 
LHLP. 6160 : 15°5603 knots. 

Returning to Chatham after the final trial the screw 
struck a mooring cable, and the tips of both blades were 
jsjured, but not seriously. About an inch of the ends were 
chipped, and in part eut away, where the links of the cable 
had met the blades. The immersion of the ceptre of the 
screw was at this time 11 ft. 6in., but before proceeding 
to sea the mean draught was increased by 18 in., and the 
immersion increased to 12 ft. 6 fin. 


as a 


The Raleigh left Sheerness at 8.30 a.m., on the 10th June, 
and began a six hours’ full power trial® at 1.80 p.m. ; at 5.50 
p.m. the engines suddenly increased in speed from 68 to 82 
revolutions per minute without any shock ; they were eased 
down to 68 with a diminution in the speed of the ship of 
fally a knot; and the trial was continued at that speed to 
the end ef the six hours. The maximum speed during the 
trial was 15 knots, the average 13°7. 

The Raleigh then went on under steam to Portsmouth, 
and afterwards, chiefly under sail, to Plymouth. There 
she was docked, the spare blade shipped, and the remaining 
blade exainined. A very slight crack, which has slowly 
but certainly increased since, was discovered in this blade 
at the position marked in our sketch, Fig 1. Since then 
the Raleigh has been cruising on the coast of Ireland, 
and is now at Portsmouth, having the whole of the old 
blades removed, and new stronger ones, prepared by the 
contractor, put on board. 

We have seen the cracked blade, and although the metal 
in the neighbourhood of the crack is somewhat open in 
texture it is not unusually so for such a casting. We can 
find nothing there to account for the fracture. Neither do 
we think it in any measure due to the slight injury caused 
by the mooring cable at Chatham, and referred to above. 
Looking at all the circumstances of the case, we are of 
opinion that the fractures are due simply and entirely to 
the inherent weakness in the design of the blade. 

The Hirsch screw has its merits—not so many or so marked 
perhaps as the inventor claims for it—but strength is not 
one of them, and this is not the first instance of which we 
have heard of his screw biades giving way. A number of 
Her Majesty's ships are fitted, and are to be fitted, with this 
propeller. We understand that in future the blades are 
to be made stronger, and there is a rumour of substituting 
stronger blades in lieu of some of those already in service 
Of the two sketches, the second one on the present page 
shows a section through the blade on the line of fracture. 
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PHOSPHOR-BRONZE BEARINGS. 
To raz Eprror ov Exeinzerine. 





S1n,—In your No, 449, of the 7th inst., there on 
page 97, first column, in re “ The Trials of H.M.S. Jumna,” 
the following ph 


“ Finally, a full power trial of six hours was ordered, with 
the view of testing the efficiency of phosphor-bronze bushes 
fitted to one of the crank beari These failed however, and 
the trial was not carried out as intended.” 

Since the publication of this communication may impress 
the public with the idea that the phosphor-bronze bushes 
mentioned were supplied by our company, which would un- 
doubtedly do us the greatest possible harm, we most 
emphatically to state that such is mot the case, those bushes 
having probably been manufactured in one of Her Majesty’s 
dock yards. 

We have already written to the proper Government autho- 
mites on the subject, and make this communication 
preliminarily in order to dispel at once any erroneous im- 
pression that may have been created through the insertion 
of the said paragraph, with to the phosphor-bronze 
made by our company, which always gives satisfaction. 

¢ remain, Sir, yours truly, 
For the Posphor-Bronze Company, Limited, 
Ww - ? 


C. W. Dick, 
110, Cannon-street, London, E.C., Aug. 18, 1874, 


{The bushes above referred to were cast at Portamouth | +, 
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the fires, and oo slightly inoreased the 
sumption of fuel, from the condition of the division 
strips it is doubtful if, on this voyage, four boilers would 
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Indicated horse power 317.69" 
in.; revolutions, 74 per minute; expansion 0 ; 


Ib. ; gross indicated horse power, 1171.97. 


open ; in ” 
Figs. 4, ean 6 were taken July 9th, with steam at 140 Ib.; vacuum, 264 in.; revolutions, “7 minute; Expansion 
on; throttle valve fully # open; pressure in first receiver, 27 lb. Gross indicated horse power, 923.66, 


The machinery of the Propontis, as our readers will no 
doubt remember, is designed for steam of 1601b. per square 
inch ; the boilers being of Rowan and Horton's t; the 
pon 2 apg been constructed by Messrs. John Elder 
and Co. 


The voyage just terminated has extended over 7000 nautical 
miles, commencing at Liverpool, through the Mediterranean 
and Black Sea, to Odessa and back, to Malta one See. 
ee ee ae ae Se i at the 
latter port we that the Propontis arrived at Liverpool 
during the past week. i 

During the passage out an opportunity for obtaining a fair 


amount of work from the was not ted. 
Marine engineers do not need to be that some little time 
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an average power of 925 
ea ae towed nap org 


from the safety valves during a i 
This was the greatest amount of work done by the engines 
and boilers on any one day, but it was thoroughly steady 


y 
work, the time (10 hours) being quite enough to remove it 
out of the category of efforts. The power exerted 
subsequently was not oe 

at any time, but ranged 900 to about 1070 
during the remainder of the voyage. From Malte to 
Antwerp an average speed of 9. ee ee, 
excepting two days, during which a severe head wind 
sea were met, and «ne day of slow through a fog. 
Se ter a ae for 1 pei gan Neal 
sumption of 15 tons 16 ewt. and 15 tons 11 ewt. hours 

ely. This was with all South Wales coal, but it was 
that in eoneuanenee ie cow site of sunbesion 
in these boilers, a result would be obtained with a 
mixture containing a of more briskly burning 
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HIGHLAND AND AGRICULTURAL 
SOCIETY OF SCOTLAND. 
Inverness Suow. 

FoLLowtse out one of its primary aims, that of stimy- 
lating and actively encouraging the development of the 
natural resources of the Scottish Higilands, the great 
national society named above has just held another of it, 
annual shows in the town of Inverness, which well deserves 
its title of the “ Highland Capital.” The first Inverney 
show was held in the year 1831, which was the fifth year 
in which agricaltural implements were exhibited; the num- 
ber, however, wasonly four. Inthe year 1859 the Society's 
show was again held at Inverness, and the number of im- 
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remained in the boilers when seen at Antwerp, so that very | chine-closed rivet was 'y filled, while the hole 

little corrosive action could have taken place. containing the hand-closed rivet was as shown by our 
The is was loaded to a mean draught of about a 

22 ft. Gin., and the total quantity of coal used during the iy 

voyage, commencing 29th June at noon, and terminating on 

16th July at evening, was under 50° tons. 

















HYDRAULIC RIVETTER FOR BRIDGE 
- WORK. 
Some meaths ago we had occasion to notice in this 
journal, the manner in which the rivetting of the Primrose- 
street bridge on the Metropolitan extension of the Great 


Eastern Railway was being performed by one of Mr. R. H. 1. 4 . 
Tweddell’s portable hydraulic rivetters. In the case re- iMustration. This is but another of many examples we plement exhibits was twenty-four, although at the mecting 


ferred to, the arrangement adopted was that of which we | “#¥® seea of the efficiency of the hydraulic rivetter, and | held at Glasgow in the preceding year the number was 
2 " _ , mtrivances ave now /,: T ; 

give a perspective view on page 117, the accumulator from | we expect that assisted by the contrivan we ha € OW | sixty-two. The subsequent shows at Inverness were held 

which the rivetter was worked being mounted on « travelling described—its application to the erection of bridgewerk jin 1846, 1856, and 1865, when the implement exhibits 








carriage, which also carried a semi-fixed engine by which 


the pumps were driven and which was provided on one side 


with a crane jib from which the rivetter was slung, and by 


the aid of which the plates to be rivetted could be lifted 


into position. As shown in our illustration, the jib just 


mentioned was hinged to the travelling carriage at its 


lower end, and the amount of its overhang could be ad- 


justed by a screw working in a nut at the top of the centre 


column of the accumulator, this column being suitably 
stayed by tie rods. The hoisting was effected by hand, 


and the whole machine was also shifted by hand along 


a line of rails laid parallel to the girder to be rivetted, 
The performance of this machine was most satisfactory. 
The rivetter-——which received its supply of water through 


a long copper pipe —was readily adjusted to its work, while 


it could be shifted with great celerity, and was found to be 


capable of performing descriptions of rivetting to which it 
had scarcely been anticipated that a machine could be 
economically applied. The success attending the employ- 
ment of this apparatus, and the experience gained during 


will rapidly extend. 


SWEDISH MARINE ENGINES. 


| amounted, respectively, to59, 231,and 707. At the meet 
| ing held last week the number rose to 1161, but that was 
very much inferior in extent to the implement displays of 


Vistrons to Stockholm are all familiar with the small | recent shows, the number of exhibits at the Edinburgh 


passenger steamers which the position of that city enables 


to be used with so much convenience to the public, and the 
demand for these boats has led to considerable attention 
being paid to the design of simple engines for driving them. 
At the late Vienna Exhibition the well-known Motala 
| Works, of Sweden, exhibited one of these boate—the 
Motala — which was an excellent specimen of her class, and 
| we give this week a two-page engraving, showing the en- 


gines with which she was fitted. 


The principal dimensions of use Motala are: Length 
over all, 56 ft. 6 in. ; beam, 11 ft. 8 in. ; draught of water 
with 106 passengers on board, and coal bunkers filled, 4 ft. 
2} in. The engines by which the boat is driven is non- 


condensing, and is rated at 8 horse power, and is shown by 
| Figs. 1 and 2 of our two-page engraving. It has, as will 
| be seen, a single cylinder, and is fitted with an expansion 


meeting in 1869 being 1900, while the entries at the Perth 
meeting in 1871 were 1948, the largest on record. The total 
| salueof the premiums offered for competition this year was 
| 20300,, an amount considerably larger than was offered in 
connexion with avy former show, notwithstanding the fact 
| that it was well known that there would be a smaller num- 
| ber of exhibitors than there had been in some former years, 
| But it has to be borne in mind that various influential 
jlanded proprietors, who are members of the Society, had 
|during the past year been stirring up the directors 
jand calling upon them to be more liberal with their 
jawards at the annual shows. On the whole, the In- 
|verness show of this year must be regarded as a success, 
jalthough it cannot be said that, in the implement depart- 
ment, many of the English manufacturers were in strong 
| force; indeed, to tell the truth, the distance to Inverness 
was too great to tempt them to make such extraordinary 


its use, led Mr. Tweddell to prepare improved plana, and | slide working in a separate valve chest to the ordinary 
we now illustrate on page 124 an arrangement of portable | slide. 

rivetter which has lately been constructed on his system | The supply of steam to the engine is controlled by the 
by Messrs. Fielding and Platt, of Gloucester, for the Fair. butterfly valve, of which we give a detailed view in Figs. 5, 
bairn Engineering Company. 6, and 7, this valve and its casing being formed so that steam 

In this machine a variety of improvements have been | can be admitted through the openings & & to the expansion 

introduced. Thus, in the first place, the crane jib, instead | valve chest only, or to both the expansion valve chest, and | £9W; Thomas Gibson and Son, Bainfield Iron and Wi re 
of being directly attached to the carriage, is, together with | the chest containing the ordinary slide, the opening 7 com- | Works, Edinburgh; J. Sellar and Sons, Elgin ; G, W. 
the boiler and engine, mounted on a swinging platform, which municating with the latter. This is a handy arrangement, | Murray and Co., Banff Foundry, Banff; T. Pirie and Co., 
turns around the column of the accumulator as a centre— | and enables steam to be admitted for nearly the whole stroke | Kinmundy, Longside, Aberdeenshire ; Benjamin Reid and 
this column, in fact, forming a crane post. The overhang | at starting, &c., while by covering the port /, the ex-|Co., Aberdeen; Mactavish and Macintosh, Inverness ; the 
of the jib, instead of being adjusted by a screw, is controlled | pansion valve is at once brought into action. Northern Agricultural Implement and Foundry Company, 
by a chain as shown, the raising and lowering of the jib, as| The reversing is effected by means of the arrangements | also of Inverness; and George Sellar and Son, Huntly. 
well as the hoisting, being performed by steam power. As | shown in detail by Fig. 8. From this it will be seen that One of the most interesting stands in the show-yard was 
shown by Figs. 1 and 2, on page 124, the shafts of both | the two eccentrics, ef, are not fixed directly on the crank- that of His Grace the Duke of Sutherland, who exhibited a 
the chain barrels carry worm wheels, and, by means of shaft, but are formed on the sleeve d, this sleeve being held | monster block of coal, weighing 24 cwt., from his colliery 
clutches, either or both of the worms gearing into these | between two collars on the shaft, so that it cannot j at Brora, The pit has been worked for little more than a 
wheels can be driven from a shaft which, in its turn, | shift longitudinally. Encircling the sleeve d is another | year, and it is 90 yards deep. The coal belongs to the 
derives its motion from the engine through the intervention | sleeve c, which has a series of collars turned upon oolitic formation, and is the only seam of the kind that is 
of bevel gear. Another clutch connects to the shaft just | it, these collars engaging with the pinion). By turning | being wrought in Britain. It is 3 ft. 6 in. in thickness, or 


|displays as some of them made recently at Bedford. 
| Several of the well-known Scotch implement manufacturing 
| firms, however, made a great display. This is especially 
jtrue of Hunter, and Juch and Sons, Maybole, Ayrshire; 
)John Gray and Co., Uddingston Iron Works, near Glas 





mentioned a third worm, which gears into a worm wheel | 


carried by a vertical shaft, this shaft baving at its lower 


the handle a, Fig. 2, the pinion 5, Fig. 8 is made to |in all 4ft, if we include a stratum of cannel coal 6 iv. 
| shift the sleeve c longitudinally upon the sleeve d. Through thick that is immediately below it and wrought with it, 


end @ pinion which gears into a large spur wheel situated the sleeve d are cut two spiral slots, shown in Fig. 8, and | The Duke of Sutherland's stand also had a quantity of fire- 
beneath the swinging platform of the crane. This wheel | fitting these slots are blocks A, these blocks being carried }elay and common drain pipes; bricks, of all deseri; tions, 


ean be locked fast to the carriage, and, when thus fixed, it 


forms an annular rack, which serves as an abutment for the | 


pinion on the vertical shaft, and thus enables the whole 
crane, &c., to be slewed by the engine. On the other hand, 
if the crane platform is locked to the under carriage, and 
the large spur wheel left free, then, when the vertical shaft 
is running, its pinion turns the large spur wheel, and the 
latter communicates its motion by another spur wheel and 
bevel gear to one of the axles of the carriage, thus tra- 
versing the latter along the rails. Hoisting, slewing, and 
travelling can thus be performed by steam power, and the 
handiness of the machine for lifting plates into position is 
much increased. By means of a clutch on the axle, also, 
the steam-travelling arrangement can be thrown out of 
gear, and the machine can then be travelled by hand, gear 
being provided for this purpose as shown. 

The engine, which is placed vertically, drives the hy- 
draulic pumps direct, the steam cylinder being above, and 
the pumps below, while the crankshaft is between them. 
The engine is fixed to the boiler, and the latter is of a 
somewhat peculiar pattern, it being, in fact, a boiler and 
rivet furnace combined. Sections of it are shown by Figs. 
3 and 4, page 124, and from these it will be seen that what 
may be termed the firebox extends through the boiler from 
end to end, the rivet-heating furnace being built up within 
it. The products of combustion from tbe rivet furnace 
pass along the top of the latter, between it and the firebox 
crown, and thence through a group of tubes arranged as 
shown, escaping thence to the chimney. This combination 
of a rivet furnace and boiler forms an exceedingly neat 
and convenient arrangement. 

The rivetter used in connexion with the travelling accu- 
mulator, &c., we have described, is one of Mr. Tweddell’s 
ordinary portable hydraulic rivetters, manufactured by 
Messrs. Fielding and Platt, of Gloucester, a machine 
which does excellent work. As an example of this, we 
annex a carefully-reduced copy of a section of some rivet- 
ting lately done by a well-known firm to test the rivetter. 
Two sets of holes were prepared, both equally bad, and in 
one «@ rivet was inserted by hand, and in the other by the 
machine. The sample was then planed through, and the 
resalt was found to be that the hole containing the ma- 


| by the outer sleeve ¢, and their inner ends working in 


| for building and paving; bricks cemented together for 


straight grooves cut in the crankshaft. It follows from | forming cattle troughs; in short, there were samples ef 
this arrangement that when the sleeve c is shifted longi- | upwards of thirty different manufactures in clay, all oi 


tudinally on d, the latter is by the action of the blocks Ain | Which were made at the Brora Brick Works, the only 


| the spiral slots turned upon the crankshaft, and the eccentrics 

| are thus shifted from the position for going ahead to that 

| for going astern, or vice versd. The arrangement is not a 
novel one, but the details are very neatly worked out. 


|} manufactory of the kind in the county of Satherland, and 


| capable of turning out about 100,000 bricks per month, 
| with tiles, &e, in proportion. 


Messrs. Williamson Brothers, of Kendal, had only a 


The engine is placed abaft the boiler, and close to it, and | limited display of their manufactures, but one of their ex- 


the exhaust steam after traversing the belt 7, enters the feed- 
| water heater s, and passes thence through a pipe attached at 
r into the chimney. The feed-water leaves the feed pump 
by the pipe o, traverses a bent pipe inside the heater, and 
leaves the latter at p, whence it is led off to the boiler. The 
bilge pump is at u, and ¢ ¢ are hand pumps. 

The engine drives a screw 8 ft. 2 in. in diameter, with 





diagram Fig. 9. 
Swedish feet and inches. The principal dimensions in 
English measures are as follow : 


ft. in. 
Diameter of barrel ... pan bd 8 1 
p tubes ... eee ens 0 195 
Length of tubes between tube plates... 4 2} 
Number oftubes ... on” 16 
Length of firebox casing 2 11 


Total heating surface 120) sq. ft. 
Firegrate surface... as Cl 
Figs. 3 and 4, on our two-page engraving, show a some- 
what differently arranged engine to that above described, 
this engine, which is also one made at the Moiala 
Works, being’ intended to be placed aft the boiler, and to 
give a sufficient distance between the engine and boiler for 
firing the latter. Both the designs we illustrate are neat 
and simple, and well adapted for their purpose. 








Paspxniac Harpovg.—A civil engineer of Montreal has 
been soutes to make a a hae Pore line to connect the Inter- 
colonial Railway with Paspebiac Harbour on the Baie des 
Chalears. The distance between the two points is about 100 
miles. pe Maeda Mr. Robitaille at its head 
has been ‘to prosecute the enterprise. 





hibits—a three-horse power fixed combined thrashing, 
shaking, and winnowing machine—met with very favourable 
consideration from many of the practical farmers who visited 
the show, and the opinion of the judges regarding it was in- 
dicated by a medal awarded to the exhibitors. Mr. Walter 
A. Wood, of London, showed his new self-delivery reaper, 
which has been improved by having its iron frame platform 


6 ft. 98 ia. pitch, and it is supplied with steam at 60 Ib. | enlarged, and the sweep of its rakes increused, so as to leave 
pressure by a boiler of the locomotive type, as shown by the |4 wider wack for the horses. As it might have bees 


The dimensions in the latter are in 
‘transport of the machine, the maker has altered the platform 


urged that this enlargement would do away with the casy 


so that it can be turned up, and made even easier for 
moving than it was formerly. This exhibit well deserved 
and received the highest award at the cOmmand of the 
judges. Messrs. Lillie and Elder, Tweedmouth, bad a varied 
but excellent collection of their farm implements on extiln 
tion ; but the most notable was their patent turnip, mangold, 
rape, and carrot sower. It differs from all other drill sowers 
in having a new principle applied to the delivery of the seed 
from the hoppers. A pinion, whieh revolves inside the 
hopper, sends the seed through a disc, which is perforated 
with a number of holes to regulate the quantity required 
te be sown. The machine is adapted to sow eight diffe 
rent quantities of turnip and other seeds, and it cae 
be thrown out of gear by means of a single lever, which 
is always at the command of the driver. It was specially 
noticed hy the judges in making their awards. 

Messrs. Pirie and Co,, of Longside, Kinmundy, had 
not a very large display; but out of nine exhibits 2° 
fewer than six were claimed as “new inventions,” while 
the remaining three were entered ag “ improvements 
it was but natural that a firm whese reputation in coa 
nexion with the double-furrow plough has become & 
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So 
great during the last few years, would make a special 
effort to bring out something new on the occasion so as 
to sustain their reputation; and they did so. _Their 
heavy land cultivator, one of their “new inventions,” was 
publicly tried a few weeks ago with very marked success. 
Of course, Messrs. Pirie and Co. were specially noticed in 
the awards of the judges. s 

In the Machinery-in-Motion Section of the show the only 
exhibitors were the Danston Engine Works Company, and 
Messrs. Fowler and Co., Arthur Hope, Vietoria Foundry, 
Edinburgh, (with a new stone-breaking machine from Mel- 
bourne), H.R. Marsden, Leeds, and Robey andCo. The collec- 
tion of Messrs. Fowler and Co. was of very special interest 
on account of the land-reclamation works now going on in 
Sutberlandshire, and which were witnessed on the last day 
of the show by a deputation from the Highland Society, 
and two or three hundred other persons, by arrangement 
with His Grace the Duke of Sutherland, a special train 
leaving Inverness early in the morning for the purpose. 
The visit to Lairg will doubtless very powerfully aid the 
of the steam cultivation movement. 





progress 
prog 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Pig-Iron Market—The warrant market con- 
n Thureday last, and a good business was done 
up to 90s, 6d. On Friday the tone was not so strong, and 
the closing price on that day was 88s. 6d. This week there 
has been rather less doing, the price ranging betwixt 88s. 6d. 
and &7s. The market closed yesterday atternoon with buyers 
at #86. 3d. and sellers at 88s. 6d. No. 1 iron, both of special 
brands, and G M.B. is still very scare, and prices are well 
. 3, however, is becoming more plentiful, 
| prices are rather easier. It is not very probable that 
be much cheaper for some time, considering the 
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tinued firm 


rasintained ; N 


irom Will 


wness of the stocks; but makers are talking more oe 
fully of the demand. There are now some itional fur- 
naces in blast, and more are expected in the course of this 


month; but meanwhile owing to the scarcity of iron, de- 
liveries still take place ex store. The undernoted are the 


current quotations: 


No.1. No.3 
sd. 8. d. 

G.m.b., at Glasgow ese 92 6 860 to 87 6 
Gartsberne 99 ose . oe 116 0 980 
Coltness Se oes eee 117 6 100 0 
Summerice __,, éue eve 1110 8&6 
Carubroe ee ete ov 100 0 88 0 
Monkland - eos an she 95 0 866 
Clyde eo one ee 9% 0 87 6 
Govan, at Broomielaw eis sce 93 6 866 


Langloan, at Port Dundas eT 1150 910 
Calder 99 soe 1150 886 
Glengarnock, at Ardrossan ose 102 6 89 0 
Eglinton 9 ees 95 0 87 0 
Dalmellington ,, ove 930 860 
Carron, at Grangemouth, selected 160 — 
Shotts, at Leith 110 0 900 
Kinnell. at Bo'ness ne _ 95 0 860 
(The above all deliverable alongside. ) 
Bar iron eee eve eee eee 101. 


Nail rods ... eve soo one 101. 
Last week's shipments of pig iron amounted to 7646 tons as 
against 8/66 tons in the corresponding week last year. The 
warrant was very strong to-day with no symptons of a 
decline in prices. Business was done this morning at 89s. 
endof the month fixed, to 89s. 6d. cash, closing buyers 89s. 
ers 80s. 3d. prompt cash. A good business was done in 





the afternoon at 80s. 3d. to 89s. 44d. cash, closing buyers 
59s. Sd., sellers 89. 6d. 


The Malleable Iron Trade.—A somewhat improved feeling | has taken place in the price of coal and the disturbed con- 


is showing itself in this branch of the iron trade. Some | 
good orders are waiting to be placed that have been kept in 
abeyance in the hope that prices would come down a little. | 
A certain amount of disgust is being expressed at the fact 
of Belgian ironmasters being able to secure orders for ship 
plates on the Clyde, and delivering them at 27. or 21. 102. 
tower than the quotations of Scotch makers who hold a first- | 
class position in connexion with the manufacture of such 
goods. 
The G 
and underselling on the part of the manufacturers of Besse- 
mer steel in Belgium have become so serious that the directors | 
{ the Glasgow Bessemer Steel Company have deemed it | 
advisable to close their works for atime. When steel tyres 


| 


ean be made in Belgium from Cumberland hematite pig | tending Tramway Company to take the line for seven years, 
ron, and sold in Englend at 2/. or 27. 10s. less than home | at a nominal rent, is now before the Tramway Committee, 
sell at, it cam readily be seen that the profit | who will probably report on the matter to the town council 
upon such transactions must be very small, if there is even | at its next meeting. 

| 


makers care to 


any 


Fire Extinguishing Appliances at Bonnington Flour | mecting of the Bristol Port and Channel Docks Company, 
Mills, Edinburgh—An experimental trial of a novel fire Mr. P. W.8. Miles in the chair, the report and accounts, 
extinguishing apparatus was made last week at Messrs.| which have been already published, were ado; . 
‘ribson and Walker's flour mills, Bonnington-road, Edin- | chairman congratulated the shareholders upon 
burgh, in presence of the owners of the mills, and of Captain | of an early completion of the works, and said he hoped the 
of the Edinburgh Fire Brigade, and Mr. T.| docks hen A 


Williams 
Payne, C.E., London. Since the 
tome time ago at Messrs. Tod’s mull, Leith, Messrs. Gibson | 
and Walker have devited much attention to the feasibility of | 
extinguishing fires effectually and expeditiously by the use | 


injected steam into air-tight apartments, and they set about | “4°. : ironclad being 
adapting their premises to this mode of dealing with an Gibed os Chathen Sodieuch oa tha team tor the Chinn 


outbreak of fire. All means of inner communication between | 
the five fats, of which the portion of the mill experimented | 
on consists, have been done away with, while the various 
rooms have been’ rendered air-t.ght, and an outer staircase 
built. Within this staircase there bave been fitted up two 
sets of iron pipes, running up the entire elevation of the 
wall—the one sttached to the fire engine, and sffurding 








| during the year is 56,1442. 
| the work is within 10 yards of the Dunston seam at Has- 
| house. 
| been built to turn out 1200 to 1500 tons per diem. When 


| finished they will be of the finest in South Yorkshire. A 
sgow Bessemer Steel Company.—The competition | dividend is recommended at the rate of 5 per cent. per 


great fire which occurred | the early part of next year. 


out—there being a short commun‘cati ipe by 
flanges to the main pipe, carried thoongh hon the staircase 
into the mill on flat. The experiment was made upon 
the ground floor of the mill, in a large 
by 50 ft. broad, and 10 ft. high, 

ree of the seven boilers which supply the motive power of 
the establishment, and the flange which attaches the com- 
municating pipe to the main pipe having been adjusted, the 
room was within half a minute completely fillei with steam, 


in the midst of which it seemed impossible that any fire | ; 
could continue to burn; and as the whole pressure of the | ; 


seven boilers can be mae available, it seems as if the occu- 
piers of the mill may be congratulated on having reduced 
the chances of a destructive fire occuring to a minimum. 








NOTES FROM SOUTH YORKSHIRE. 
Suerrizip, Wednesday. 
Dividends of Local and District Undertakings.—The Mill 
Dam Mining peer ery Derbysbice, have just declared the 
thirteenth dividend of five shillings per share, being the second 


dividend this year. The opening up of the Grindlow Mine, | t 


and the works at Mill Dam, Hucklow, and Bradwell, are all 
progressing well. The dividends of the Sheepbridge Iron ani 
Coal Company are 61. 17s. 6d. on original shares, 1/. 5s. on 
the new, 101. shares for the half year, 50,0001. being carried 
to the reserve fund. The York Gas Company pay 10 per cent., 
and lower the price of gas from 3s. 4d. to 3s. per 1000 ft. 
The York Water Company pay 7 per cent. The Yorkshire 
Railway Wagon Company (Limited) pay 10 per cent., and 
have now 5188 wagons at work. The Sheffield Wagon Com- 
pany (Limited) have now 3981 wagons, of which 920 have 
been bought during the half year and pay 10 per cent., leav- 
ing a belance forward. The North Central W Com 
(Limited) have now wagon stock worth 438,6982. mers pon 
the usual dividend of 10 per cent., and raise the reserve 
fund to 5406/. 6s. 2d. The British Wagon Company ( Limited) 
held the half-yearly meeting on Friday at Rotherham, when 
the report recommending a dividend of 10 per cent. was 
adopted. 

New Blast Furnace at Thorneliffe Works.—A new blast 
furnace of large size is rapidly progressing towards com- 
pletion at the Thorncliffe feos Works of Messrs. Newton, 
Chambers, and Company, neer Sheffield. It is 60 ft. in 
height, 18 ft. diameter inside at the base, 7 ft. diameter in- 
side the well, and 13 ft. 9in.in diameter at the top. The 
firm have one close by of the same dimensions, which pro- 
duces 300 tons of pig iron weekly. The steam boilers of the 
new one will be heated by the gases generated by the fur- 
nace, being “3 from one to the other through wrought- 
iron tubing, hen the principle is applied to both fur- 
naces their gas will be sufficient to heat eight hot-blast 
stoves and six steam boilers. The new stoves will keep the 
hot blast up to a temperature of about 1300 deg. New stages, 
constructed of stove piers and wrought-iron girders have 
been erected to these furnaces in order to facilitate the slack- 
ing, &c. of the iron ore, limestone, and other materials. An 
olf furnace which had been at work for many years has been 
pulled down to make room for the new one. Mesers. Birkley 
and Freeman, of Middlesbrough, have done the bricklaying, 
and Hopkins, Gilkes, and Co., Middlesbrough, the iron- 
work, under the superintendence of Mr. George Dawson, 
aided by Mr. Hill, Lackenby Iron Works, Redcar. 

Industrial Coal and Iron Company (Limited), near 
Sheffield.—The half- yearly report of the directors of this 
undertaking states, the collieries in operation, together with 
the brickworks, have yielded a handsome profit on the 
capital employed, despite the considerable reduction which 


dition of the labour market. The outlay on dead work 
Mr. Henderson, the seer oy hy 
engineer, has ascertained by measurements and levels that 


land, and within 25 yards of the Haigh Moor coal at Wood- 
These seams are expected to turn out quite as well 
as the others have done. The works at Woodhouse have 


annum for the balf year. 


NOTES FROM THE SOUTH-WEST. 


Bristol Tramways.—We bear that proposal from an in- 


Bristol Port and Channel Docks. — At the half-yearly 
The. 


be opened for the reception of ocean steamers in 


Economising Fuel.—The Lords of the Admiralty have 
desired Mr. Prideaux to fit his apparatus for economisin 
fuel, preventing smoke, and reducing the temperature 


station. 

Cyfarthfa.—A partial resumption of work at Cyfarthfa is 
said to be likely, although to a deputation who waited on 
Mr. Crawshay to learn whether the Cyfartbfa men 
resume work st the 20 per cent. “drop” accepted 





0 conemmmnatien ering the pesvent Gegeemed tate of trade 


Our —A blue book has been published i 
Dockyards ne setting 
Gechgushe ob teenie eces = ioe, 
Sesieche ‘ak Mecinalion Sis ae tae tied af tae 
1873, estimated at 10,416,8781. The value of the 


together with the several sums paid at each establishment 
upon salaries, wages, rents, rates, gas, water, and contin- 
gencies ; stores, steam machinery, and ships built by contract ; 
new works, building, machinery, had repairs; ironelada, 
no not ironelads, built in Her Majesty's dockyards ; iron- 
clads in commission built by contract; repairing of hulks, 
and the building, fittiag, re-fitting, &., of steam tugs ; yard 
eraft, coal depdts, &c., are all minutely worked out, and will 
prove valuable for purposes of reference to those who are in- 
ted in the progress of our naval establishments. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Market.—At the market at Middles- 
brough yesterday, the was only moderate, and 
business was rather slack in most departments, though on the 
whole it was a shade better than last week, and prices were 
stiffer. At the end of last week things were considerably 
easier, but since Monday an improvement has been noticeable 








Y |inthe demand. No consumer, however, is buying except to 


meot urgent requirements, for the prevailing opinion now is 

fate: ee al to the a per cent. reduction, coal 

wi me prices ig iron will follow in 
only deseri = 


sympathy. The ption of iron now being bought is 

0. 8, a for this numerous orders have lately Soon nr on 
the market, more indeed than the can supply ; 
thus, those who have any to sell are asking high prices, and 
are also getting them. cause of this extraordinary de- 
mand for No. Sap to be that merchants and others have 


sold a good deal of that quality, and in consequence of the 
ironstone miners’ strike, they got into arrears with their 
deliveries, and now they have to make them up. The prices 
realised yesterday were from 70s. to 72s. 6d. cash for No. 3, 
and 77s. 6d. for No.1. There is a stock of forge iron 
on hand, and scarcely any sale can be 
a price as low as 576. 6d. will be taken forit. A little No. 4 
foundry has been supplied at 666. cash, but 65s. seems to be 
the general figure for this quality. A number of new fur- 
naces—about twelve—are in course of erection in this im- 
mediate district; but the builders are notin general making 
much headway with them while trade is in such an unsatis- 
factory condition. 

The Finished Iron Trade.— Transactions are few in number, 
and for insignificant quantities, but the — for the 
future appear ho be more encouragin before long the 
bulk of the works will be fully complet, if these promises 
are fulfilled. As it is, half-time is generally the rule, where 
the works are not altogether closed. The rail makers are 
expecting to doa large business soon, as inquiries have be- 
come rather numerous, especially on foreign account. The 
great drawback, however, is that the usually quoted 
are such that our manufacturers are undersold by others in 
more fortunate districts, chiefly in Wales, and they can find 
no remedy for this except by asking prices lower then at 
which they can produce the iron. It is the opinion bere 
that Welsh makers must lose money on the contracts which 
they are accepting. The lowest price of ordinary rails in 
this locality is 71. 16s. per ton f.o.b. Tees, and light rails 
are proportionately higher. Ship plates are in more request 
this week, and quotations are firm at 9/. 15s. Common bars 
are solling at 81. 15s. per ton, and other quantities in propor- 
tton, while puddled bars are about 51. 17s. 6d. per ton. Very 
little work will be done at the mills and forges next week in 
consequence of Stockton races, this being the occasion of a 
general holiday in the works on Tees-side. 

A New Line between the Tees and the Tyne.—The North- 
Eastern Railway Company are about to proceed with the 
construction of a line of railway connecting Middlesbrough 
and poe Dock. This will include the erection of a high- 
level bridge at Sunderland. 

Board of Arbitration.—Mr. Kettle will shortly come into 
the North to settle some disputes which have arisen in con- 
nexion with some of the works belonging to the Board of 


for it, even when 


days’ notice, and the j erm them damages. No 
— get ob ees gtey epee _ 
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iron works, Mr. Crawshay is alleged to have stated that such 
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Avo. 14, 1874.] 
———OO 
THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Inaugural Address® of the President, Mu. F. J. Bramwett. 
GesTLemes,—You will have seen by the me of 
our proceedings that they are to commence by an address 
from myself, as your President. In the parent institution 
of the engineering profession, the Institution of Civil 
Engineers, it has been the practice for the President on 
assuming bis seat to deliver an address to the members, 
and many other scientific institutions of more recent date 
have imitated tho Civil Engineers in that practice, but with 
us, as you are aware, the delivery of an address is the 
exception. So far as I remember, during the 27 years we 
have been an institution, addresses have been delivered by 
three only of your Presidents—only Sir William Armstrong, 
Sir Joseph Whitworth, and my im diate prede , Dr. 
Siemens; but as it appears to me that the delivery of an 
address is a seemly practice, and may be a salutary one, 
and as for that practice I have the three excellent authori- 
ties | have mentioned, I propose to ask your attention for 
a few minutes while I follow the example they have set 
me. The range of subjects that come within the profession 
of the mechanical engineer is so vast that no President 
need ever be in any difficulty as to selectiag one for an 
address, should he wish to devote himself to a single topic ; 
but, looking at the fact that but little has been done 
in our Institation in the way of addresses, and that thus 
the ground is compsratively unoceupied, I pro _ oD 
this oceasion, not to deal with any particular subject, 
entering into ell ite details (useful as such an address 
might be made), but to consider our profession generally 
and our position as individuals in relation to that pro- 
fession. Although it is true that by being members of an 
institution we acknowledge ourselves to be units in a pro- 
feesion which we thereby recognise as a whole, and although 
we have in the institution before us the embodiment in a 
tangible form, as it were, of the profession, nevertheless, I 
think we are all too apt in the midst of our own incessant 
and hard w rk as individuals, to overlook the fact that we 
are members of a profession and to forget ite real sterling 
value, and I think a short time will not be misspent in 





losing sight of self and in considering our profession with 
the object of setting before our minds its vastness, its use- 
fulness, and ite universality, and of arriving at an ap- 
preeiation of its claims upon us and upon the world at 
large—in fact, in one expressive word, I wish to occupy a 
short time in “ magnifying” our profession. What is the 


profession of a mechanical engineer? What is meant by 
“engineering ?” That question was put, and it was 
answered many years ago, by a man whose works on en- 
gineering subjects are text-books even at the present day, 
I mean by Tredgold, who for the Institution of Civil 
Engineers gave this definition, that “ engineering is the art 
of directing the great sources of power in nature for the 
avenience of man.” Accepting this definition, let 


uee and 


us see whether mechanical engineers have to any, and to 
what extent, carried out and fulfilled the obligations they 
took upon themselves when they became members of a 


profession which exercises such an art. I believe in answer- 
ing that question we may, without boasting, say that me- 
chanical engineers have, to a ¥ large extent, fulfilled 
the obligations imposed on them by their profession. Let 
us review, as briefly as possible—so briefly indeed as to 
w little more than a list of the names of the 


make the revic 

subjects we shall notice—what has been done by the me- 
chanical engineer. Happily for my purposes, we may con- 
fine our thoughts to a limited range of time, for in our pro- 
fession, unlike that of the sculptor, the painter, or the architect, 
we have not to go back to past ages to find its triumphs—in 
fact, so little is to be gleaned from antiquity that I will not 
be tempted even by the name of Archimedes to advert to 


ancient engineering, but I will atonce limit myself to a time 
so recent thet it shal! not carry us back to a date anterior to 
the lives of some of our present members, not anterior 
indeed to the lives of two of our past Presidents — Sir 
William Fairbairn and Mr. Robert Napier—both gentlemen 
who happily have contributed their fair share, and more 
than their fair share, to engineering progress. - I will even 
take a shorter period than that included in, the lives of our 
venerable friends, and will ask you to bear with me no 
longer than while I mention some few of the leading 
mechanical matters belonging to the nineteenth century only. 
Tocommence with that which is still the masterpiece of 
mechanical engineering, the steam engine, I cannot say that 
ithas been invented within this period, because doubtless 
it existed some little time before, not only for pumping 
purposes, but also toa very small extent for manufacturing 
purposes; but I may safely say that ite practical applica- 
tion to these latter purposes bas taken place within this 
century. Steam navigation is of even more recent origin ; 
while the beginning of railways is, to men of my age, as it 
were, a thing of yesterday ; and the establishment of the 
electric telegraph is within the recollection of all but our 
youngest members. The science of a — ing, 
although claimed, and perhaps properly claimed, by the 
civil engineer, depends so largely, especially in those partes 
of it which relate to the distribution of water, and to 
warming and ventilation, upon the aid of the mechanical 
engineer for pumping engines and ether purposes, that it 
demands to be mentioned among the matters co 

with our profession, as does also, which is almost a branch of 
sanitary engineering, the distribution of light by those gas 
works which, from first to last, are the uct of the me- 
chanical engineer's skill, The supplying of water by the aid 
of the mechanical engineer dates, it is true, from long before 
the commencement of this century, but the steps that have 
been made towards the perfecting of such a supply are 
8 great that the matter may almost be treated as if it 
Were entirely within the period of which I am spesking; 
while the practical manufacture and ission, though 
not the very first production of gas, are quite within 


institution, Mr. Cowper, to the admirable machine 
The Times newspaper bas 
tho stsoee prhating-pos bo 
the steam pri ~ 

esi Shr hl rr 
would have been a useless implement 
fortheoming in proper quantity and in form. 
made paper, it is true, might have su |, and did suffice, 
for earlier constructions of printing machines; but the ma- 
chine-made paper, another invention of the period under 
consideration, is, as you all know, an indispensable adjunct 
of The Times printing machine, as one of the ex- 
cellencies of that machine is the dispensing with inter- 
mittent feed of separate sheets, and the substituting for it the 
continuous feed of a continuous sheet of miles in length. 
Within this century—in fact, within the last few years—we 
have had the mechanical engineer largely aiding the civil 
engineer. I have said “aiding,” but, in one instance 
at least, “aiding” is fer too weak a term to apply to 
the ition of the mechanical engineer im relation to 
the civil engineer, for it would not be too much Ss 
by the production of the | tive engine, the 

engineer “created” the civil engineer, so far as that im- 
portant branch of the civil engineer's business is concerned, 
the making of railways. In numerous other matters we 
have had the mechanical engineer really “ aiding” the civil 
engineer, and especially in those appliances which have 
rendered practicable the performance of subaqueous works, 
such as our forefathers never would have dreamt of as 
possible. We have had him aiding the miner and the 
collier; and we have had him, by improved machinery, 
aiding the metallurgist; and upon this head it will suffice 
to mention the names of Neilson, Bessemer, Siemens, and 
Nasmyth, famous for their respective improvements in 
furnaces, in deearbonising iron and in treating the produce of 
the furnace, when that produce is malleable, by the steam 
hammer ; and were it needful to prove to you the vast sco) 
of the mechanical engineer's profession, I might do it 
taking in contrast to such an improvement as that of the 
huge steam h r the delicate mechanical inventions 
which have been applied to the production of the finest 
thread, and to the use of that thread in the sewing machine. 
In fact, the talent of the mechanical engineer may be likened 
to the trunk of the elephant, which, as we all know, has been 
said to be competent to “‘ root up a tree or to pick up a pin.” 
The matters | have as yet noticed have all been connected 
with peaceful art, but the mechanical i has not con- 
fined himself to those alone, for we have men, members 
of our body, past presidents of this Institution—Armetrong 
and Whitworth—devote their powerful minds to devising 
weapons to enable us to defend ourselves against aggression. 
I will not detain you by more instances. 1 cease from further 
enumeration, not because the subject is exhausted, for that is 
well-nigh impossible, but because I am sure I have said 
enough to show you that, within the present century, the 
profession of mechanical engineering has originated matters 
of the highest value. But, if the subject of the inventions 
of the mechanical engineer is all but inexhaustible, that of 
the matters to whieh those inventions are applieable is abso- 
lutely so, and thus, as it is impossible to make any summary 
of them, I will, in sheer despair at their multitude, content 
myself with a bare recital of a few only of the benefits that 
we receive from those applications, and I will begin with 
mental benefits, benefits in the interchange of thought, and 
will take only one branch of them, that of the publication 
and transmission of news. Let us look how this is accom- 
plished. The railway or the steamboat brings detailed in- 
telligence, the essence of which, however, has been brought 
before by the electric te ph. The news is put into type, 
but even this now is done by the of nary . h 
arranges the separate loose t in their proper . From 
theee taken a paper maul ie which castings of re 
metal are obtained in quick succession, and in the course of a 
few minutes, by the aid of the planing machine and the 
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of the next fifty years (for if 1 could I should go a way 
pte Bey me wierd myself), nevertheless we know 
that within the next fifty years great inventions will be made 
and we are sure that any one then looking beck on the 
condition of things in science at the pre- 
sent time, and comparing it with which he will then 
know of, will wonder how it was that the men of this day 
failed to make many a grand discovery which at that time 
to him will be as familiar as the steamboat or the loco- 
motive is to us. Bat although I am necessarily unable to 
predict to you what will be tho great substantive invention 
of the future, it is within my power to remind you of many 
useful directions of improvement. First, the t question 
of the preservation of our pe hoor Pe. risk hs 
iety in repeating myself, | must very “ breath 
Of the nostrils” of oo principal machine he dom engine. 
About 120 millions of tons of this most valuable substance 
are raised to the surface in our small island every 
Such a quantity as this fairly staggers the imagination ; 
and it seems incredible that the deposits below this minute 
portion of E ean long hold out against such an annual 
attack, and one cannot be!p asking oneself, Is this quantity 
honestly used—is it oe ? By that primary 
question “ Is i , not mean “ honestly” 





lathe, these castings are fitted into the steam printi 
I have mentioned, and thus in less than 
completion of the toy are 4 four or five presses may be 
at work, printing each its 10,000 copies an hour. No sooner 
is the printing done than the railway again comes into play, 
to distribute the papers through the country, and the tele- 
graph also comes into play to furnish copious extracts of all 
the principal matter to the newspapers throughout the pro- 
vinees, To the railway, to steam navigation, and to the tele- 
graph we owe the breaking down of the barriers called 

and time, which separated nations and individuals, to 
these inventions, therefore, we owe the euormous extension 
of commerce and of personal communication. By the aid of 
the mechanical engineer we obtain our fuel, for not only is he 
required in keeping our mines free from water, in raising the 
fuel to the surface, and in remy Benne ventilation 
but to him we owe such machines as of Mr. Firth and 
others, by which the most trying ee ae 
coal is transferred from sensitive humanity to inert iron 
steel. To the mechanical engineer we owe, 
fuel so obtained, the mastery over all the intractable metals, 
whether as in the case of cast iron extracted from the ore in 
the furnace with its heated blast, and delivered in the form 
of “ pigs ;” whether converted from that form ages ss tee 
air at high pressure, as Bessemer, or obtained 
from the ore at once — 
Siemens. Having 

to the mateaeied caauie we 
all the desired forms, whether 
ines, or for use in our dwellings, and as 
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* Delivered at Oarditt on the 4th inet. 
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as invention has at present 
ustion of air, as practised 
compression of air, by rocking rods, by 
wire and by the employment of water 
ised by Sir William Armatrong. 
ll those facilities for transmitting 
? Do we resort to on Ee 
wer in nature other than coal? 
mechanical invention has gone back in these 
than forward? and do we utilise that primary 
source of power, the heat of the sun, the current beat from 
year to year, by ary me ps names Weiios ~*, it 
seems to me, we m planting quick-growing trees, 
which, fostered <P ecteeed ty the sun, would yield large 
uantities of wood to be used as fuel for domestic pn 
Are we estimating at their full value the deposits _ 
and are we pot tempted to by this large store of fuel 
because its use is attended with difficulties? In those cases 
where coal must be used for power. hes it not to be admitted 
that im far too many instances it is recklessly, wickedly em- 
ployed; that the engines are, in their design and construc- 
tion, disgraceful ; and that a consumption obtains equal to four, 
five, or even ten times that which would suffice with proper 
engineering care? In the same way when we employ coal 
for heating purposes only, such purposes as metallurgical 
operations demand, is it not in too many instances used in 
the grossest manner? How much of the fuel goes up the 
chimneys of our furnaces uncovsumed in the form of visible 
earbon, or in the worre, because Jess detectable, form of in- 
visible carbonic oxide? How much of the heat of the coal 
escapes uselersly into the air in jets of flame, which in the 
night time throw their light around for miles? It cannot be 
doubted that we have been and still are. although I believe 
and trust we are improving, most cruelly wasteful, and, as 
I bave said, wickedly westeful. It pains me when I hear 
@ man talk of “only a bit of coal;” he cannot think of 
what he is saying. “ Only a bit of coal!” Only a bit of that 
which might have helped to gladden some man’s fireside. 
“ Only a bit of coal!” Only a bit of that which if not wasted 
but properly used might have helped and might have suc- 
ceeded in saving some noble vessel with all its brave crew 
from perishing on alee shore. “ Only a bit of coal!” Only that 
which might have assisted in wringing the bright metal from 
the sullen dross with which it had been associated for count- 
less ages. “Only a bit of coal!” Only that which has 
been got at the peril of men’s lives, and not at the mere 
peril but at the actual cost of men’s lives, for ten men die 
violent deaths for every million of tons raised. “Only a bit 
of coal!” Only part of the store which the Almighty had 
buried in the recesses of the earth to be treasured up there 
for the use of generation after generation. It really is 
grievous to hear men talk slightingly of “ only a bit of coal ;” 
and I think it becomes us mechanical engineers, by precept, 
practice, and example, to doall that lies in our power to cause 
pect and to understand the value of that which 
they have but too long lightly treated and grossly abused. I 
feel I owe you apology, or at least explanation, for the re- 
marks which I have made upon the saving of coal, because 
remarks of this character have of late years been made by 
others than myself, and I personally have made them before 
another scientific meeting ; but the truth is that my mind is 
so forcibly impressed with the importance of the question 
that I hardly know how to refrain from alluding to it, 
——— when I have the opportunity, as I have now, of 
ing a body of gentlemen who of all others are those 
who can do most towards curing the evils of which | have 
complained ; and further, in excuse of my having to some 
extent ee myself on this subject, I will ask you to re- 
member that however important a reform may be it is not 
brought about by a single statement, although the facts con- 
tained in that statement may be absolutely incontrovertible, 
but that improvement and reform need for their carrying out 
repetition and reiteration of the circumstances which render 
euch reforms necessary. I have occupied so much time in 
this question of the improvements which might be effected 
in relation to the getfing and use of coal, that I will merely, 
in a few words, allude to some other directions of improve- 
ment within the scope of our profession. One of these is the 
substitution of mechanical force for that of manual labour in 
all cases where the labour is that which though rendered by 
man does not demand the exercise of human intelligence— 
mere brute labour—as when men are employed to raise 
weights. We are, however, so used to this t we are not 
shoeked at the sight of a man turning an ordinary crane ; but 
when, as in years gone by, one sight have seen in the London 
Docks, and when, as I have recently seen on the Continent, 
are performing the same work by working inside a 
-wheel and causing it to turn, we involuntarily think 
of the turnspit, and are compelled to admit that this is 
mere brutal labour—labour indeed to which we put our 
convicts as a punishment; and one feels that a man like 
Sis William Armetsong, whe by his j tion transmit 
the force of a central engine in some 
quay side, to all the cranes and boi 
benefactor to the human race, 





high skill, and therefore does 
category ot brutal labour, but is 
account of its fatiguing and exhausting p 
wish cnpanaied. I allude to such labour as 
uch labour as that of the 
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strength by aaben tied to odenit’of the i 
and rivets, and we to be able to devise 
union by welding, which should almost entire! 
our present very primitive mode of proced 
going are all matters for ourselves alone, 
otbers where either alone or in conjunction with 
there is obvious room for improvement; such are | 
making use of the so-called, and in most cases most im- 
ee y so-called, “ waste products” of our various manu- 
factures, the getting rid of gases and fumes deleterious to 
health, the obtaining of purer water in our dwellings, and 
the saving of metal in metallurgical operations, for too surely 
do we now needlessly waste, in many of those operations, the 
very metal which should be their product. 1 will not con- 
tinue further these suggestions, but will only repeat that, in 
the absence even of substantive discoveries, a 1m- 
provement affords wide for the mechanical engineer, 
and therefore the prospect of those who are to follow us is by 
nomeans a gloomy one, and it must be remembered that 
those men will come to the subject with advantages which 
very few of their predecessors . Mostof us have had 
to rely on our innate love of the profession and our mother 
wit for all that we have done. Technical education in our 
day was a thing unknown, and scientific education fell to the 
lot of but few; but those who sueceed us have, or if they have 
not it is their own fault, the advantages which were denied to 
us of scientife training, and therefore, as 1 have said, they 
not only have a wide before them, but there is good 
reason to believe that by their training they have every 
facility for cultivating it. While os this subject I cannot re- 
frain from saying that the success of the men of the past 

ion, in the absence of epecial training, was, I believe, 
ina measure due to this—that they became engineers 
literally because t could not help it, that the taste for 
it was born with them, and that their very natures com- 
pelled them to follow that taste, and when men enter the 
profession from such causes as these it is not surprisin 
that they succeed, even in the absence of extraneous aid. 
But now-a-days it is too com’ the fact, lam afraid, 
that a man becomes a mee engineer as he might 
become a wine merchant or a stockbroker, because his 
father wants him to earn his livelihood in some way, or 
because he has got capital at command, and not because he 
has the real love of the fessimm in him. Sach a man 
may succeed, but if he do he will do it as a mere manu- 
facturer, about whom and about the subdivision of our 
profession I now wish, in conclusion, to say a few words, as 
they are both subjects which may prove sources of danger 
to the advancement of that profession. Forty years ago 
the business of a mechanical engineer was general. The 
man who made s marine engine, made a locomotive, made 
mill work, and made land engines, but within the last few 
years the business of the mechanical engineer has divided 
itself into distinct branches, so that the loeomotive builder 
it little more than a locomotive builder, or the marine 
engineer than a marine engineer. I presume such division 








FOREIGN AND COLONIAL NOTES. 
eqns ber tae so a line has now been 


received from the Nord and the Pas-de-Calais are quite un- 
interesting. In the basin of the Loire, the situation is stiji 
indifferent; stocks are not readily disposed of, and their 
existence has a tendency to depress the market. 


Life in Great Cities.—The av number of deaths per 
1000 living in the great cities of the world last year was 
22.3 in London, 23.2 in Paris, 24.8 in Brussels, 32.7 in Vienna, 
29.3 in Rome, 24.1 in Bombay, 27.9 in New York, and 20.9 
in Philadelphia. Philadelphia, which has « population of 
close upon 800,000, thus claims the distinction of being the 
healthiest of the large cities of the world. But perhaps, this 
is only a temporary distinction. 

The Alfred Graving Dock.—The ironclad turret ship 
Cerberus been successfully docked in the Alfred gravi 
dock at Williamstown, Victoria. The operation was m 
required, the bull of the Cerberus being thickly covered with 
marine vegetation and shell-fish. Alter the Cerberus had 
been undocked, the Pera was admitted. At the last dates 
from Melbourne, the iron clipper Curysomeme was about to 
be docked. 


American Cars.—The New York Central Railroad Com. 
pany has ordered 400 cars from the Harrisburg Car Manu- 
facturing Company. A force of from 350 to 400 men will be 
set to work, and four or five cars will be turned out daily. 


Central Pacific Railroad—The revenue of the Central 
Pacific Railroad Company has remained almost stationary 
this year. The earnings of the undertaking in the siz 
months ending June 30 were 6,407,026 dols. as com 
with 6,325,408 dols. in the corresponding period of 1873, and 
5,508,616 dols in the corresponding period of 1872. 

Pennsylicanian Coal.—The anthracite coal movement of 
Pennsylvania to June 20, this year, was 5,309,484 tons, as 
cow with 8,472,746 tons in the corresponding period of 
1873. A decrease of 163,662 tons thus occurred this ean 
The bituminous coal movement of Pennsylvania has, however, 
increased this year to some little extent. 

is approaching 
ew Zealand. We 


Mataura Bridge.—An important brid 
completion in the province of Otago, 
refer to a structure which is now being erected across the 
Mataura river at Menzies Ferry. It is a lattice truss brid 
361 ft.in | eee eee Eee eee oe ft cock. 
The width of the roadway is 14 ft.6in. The bridge is cov- 
structed entirely of New Zealand timber, and it will be com- 
pleted early next year. The contract price is 2424. 
Canadian Rai —Arrangements have been made for 





is the almost inevitable of the growth of an industry, 
and so long as the productions of that industry are not 
intimately connected with scienve, separation is probably a 
thing to be d ired as cheapening the article produced, but 
in the business of the mecbanical engineer, closely allied as 
that is to science, the separation of his industry into 
branches appears to me to be dangerous. It narrows his 
opportunities of gaining knowledge in his profession, and 
he is in danger of becoming the mere manufacturer. But 
the division into branches to which I have alluded must, I 
am afraid, continue. It is most desirable, however, that 
those who, by their commercial practice, are devoting them- 
selves to one section alone of the mechanical engineer's 
business should, as a matter of duty, keep themselves 
thoroughly acquainted with the state of all the other sections 
of our profession and with the improvements that are being 
made in those sections; and I know of no better means of so 








ordered in England, aod are now arriving at the rate of 
200 tons week; they are to weigh 56 Ib. per yard, in- 
cluding plates, bolts, &e. The whole cost of the iron required 
YF pematiealiace siiamammataler temmtasaicente 
250,000 dols. 


igation Company have commenced running be- 
tween Batavia and Anson. Adelaide is the first port of 
eall, and the steamers will proceed to Melbourne, ane 
Brisbane, and the northern — returning to via 
through Torres Straite. The Jason, a steamer of 
1600 tons barthen, the pioneer vessel of the line, left Batavia 
May 12 for Adelaide and Melbourne. 


Steel Rails.—In the eourse of last year, the Cincinnati, 
Hamilton, and Dayton Railroad y laid down 
its original Tn Se eet iron and 199 


ian Reservoir.—The first sod of the 
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THE TRIALS OF H.M.S. JUMNA. 
(Concluded from page 98.) 

No. V.—Four Hours; Five Boilers; 25 Cwt. of Coal 
” Hourly; Portsmouth Trial ; Two-Bladed Propeller 











a ry 3 
& a te Mean Indicated > 
e $ + Pressures ip Horse Power. 3 
. &- '£.c' Cylimders. = 
= , = xa 2 — 
~_ = — a ae = 
=a ist y-' : s -) fe 
= g“ ig te s te 4 = = 
f : 3 | Ss ~ S — * 
bet 4 =~ = — — - al _ 
Sl 2 lal amet eet chee ee 
‘ 41.2 i 81.7 6.6 6572 614 1186 1400 
) 41.3 16 25.2 7.55, 621 714 «61334 i400 
2.3 14%. 225 (7 609 668 1277 1wO 
i til wo 21 3.6 652 612 1164 1400 
: j 2. 21.5 68 559 624 1183 1100 
“ 4.2 7 207 66 532 598 1130 1409 
@ iif 5 20.9 '6465 519 V8 1148 loo 
8 a) 214 (67 543 6u2 1147 (1400 
Mear | 41.01 216 |68 567 628 1195 1400 
Measured Mile; Fur Runs. 
Rerola- Secon 
: ts Speed due | Firet Mean cond Mvan 
M wos per | . ial Mean BRA 
Mis P hime. » pec + Speed: peed. 
| {0.20 ¢ Ss 
2 41.63 10 256 9.662 
} 40.34 8.802 9.529 9.595 
4 $1.10 10.4069 9.633 9.581 9,588 


Ihe details of trial No. 5 approach more nearly to 
uniformity than those of any of its predecessors ; yet 
even here the excess of power on the second and third 
half hours is considerable. 

On the whole, with respect to these five trials, it 
is to be regretted that greater care was not taken 
to secure regularity of speed and power throughout. 
The results as they stand at present are doubtful, 
because of the exceedingly high speed attempted at 
the beginning, and the final spurts made at the end 
of several of the trials, and we are at a loss to con- 
ceive why this was done or permitted. 

It was intended to have followed up the fifth trial 
by one at full power; but new brasses having to be 
made for the mid crank, a run to the Eddystone 
and back on a consumption hourly of 16 cwt. of 
coal was ordered. Ordered, but not carried out in 
its entirety ; for—and we shall see why as we pro- 
ceed—it was broken up into three distinct trials, 
Nos. 6, 7, and 8. 











N £4 Hours; Fuur to Three Boilers; 16 Cwt. of 

( ; Channel Trial ; Four-Bladed Propeller. 

a wn 

* _ Mean. Indicated | 

3. | Pressures in | pore Power. 3 

BS Cylinders. a 

~ wD ca 

3 a : . E 

- z-~ = ‘ = . =: = 

Ss is =~ | & Bim gi 23 ifs 

Hig 5 fry a |alis!l & o 
3 18.5 | 665 | 387) 491; 879 |1792 
80. |16.6 4.96 329 346] 676 1792 
31.5 117.8 | 4.8 | 346 330] 676 |1792 
I 17.7 4.2 239 284) 623 1792 
5 29.06 21.5 (16.5 5.8 307| 380; 687 |1792 
6 28.53 24.5 (14.9 39 272) 251; 6528 |1792 
7 29.06 28 16.0 3.5 297| 229; 527 (1792 
28.5 29. (18.1 3.2 828) 205; 6533 |1792 
9 27.78 29 17.8 8.15 316 197) 514 '1792 
10 29.25 27 17.2 3.6 822, 238; 660 |1792 
ll 31.2 29 16.8 5.3 335, 373; 708 1792 
12 29.61 2%. 14.6 4.35 276, 201; 567 1792 
13 29.43 26.5 (15.5 4.3 292; 286) 577 (1792 
14 $29.95 28 16.3 4.5 312) 304; 616 1792 
15 28.06 26.6 15.0 1.3 269; 272; 542 1792 
"16 «62695 29. (172 | 4.4 296 268 564 687 


Mean 29.56 27.96 16.656 4.431, 315 296) 6i1 1792 
* 23 minutes only. i 

Trial No. 6. was carried out between Portsmouth 
and Plymouth. It began immediately after getting 
under way from Spithead, and ended shortly 
before going into Plymouth Sound. Four boilers 
were used, and the fires were pretty heavy at start- 
ing. Lhe fires and revolutions fell off together until, 


during the fifth hour, the latter had reached the 
ar erage of the rest of the run; whilst of the former, 
vuree were quite burned down, their boiler shut off 
at the end of the sixth hour, and the trial continued 
to the end with three boilers only. 

There was no original intention of going into 


| Plymouth ; but the vacuum was low—it is always 
| ¢o in this ship at such low speeds. After the first five 
| hours it seldom exceeded 23 in., and sometimes fell 
to 21} in., the forward engine showing most by about 
half an inch; and it was thought that by reducing 
the contents of the condenser and rendering the 
air pumps single-acting there would be some 
improvement. At all events it was determined to 
try it; the ship was anchored at Plymouth ; plates 
and india-rubber sheeting got from the dockyard 
there ; about one-third (7234) of the upper tubes were 
stopped at each end ; two suction valves and seat- 
ings removed from one end of each air-pump, and 
theship proceeded on her return voyage to Ports- 
mouth, beginning with trial No.7. It is to be ob- 
served that on Nos. 6, 7, and 8, the subdivisions of 
the trial are hourly instead of half-hourly. 

No. VIL.—Twelve Hours; Three Boilers; 16.25 Cwt. of 

Coal Hourly ; Channel Trial ; Four-Bladed Propeller. 


Men | | 














te . 

rr 2 : « 

= Disenemes te Indieated - 

e - essures tp j Pp : / 

FI © | | Cylinders ' Horse Power. 3 

P 3 - ut ? . ; | Ga 

$6 i= ergy ge en 

eS QR is~| 4 a a FR 

3 b= = te Cis 4 sigs 

=| } | =| =| = miei oO 
1 28.83 28. 15.4 51 | 284 | 332 | 6161792 


91 20. 19 38 | 197 222 | 419/2016 
5 | 202 6.15 | 878 | 340 
$1.43 39.5 | 208 5.8 | 418 | 412 


~ Nw 
nN 
ie 
j 


| 7IB 1792 
830 1792 
5 81.63 39.5 | 20.7 5.6 | 418 | 899 | 816)1568 

Trial suspended for two hours to replace valves. | 
6 29.86 (35. , 17.7 {65 | 838 | 438 776/2128 
7 30.8 (40. 216 (6.25 | 426 | 445 | 860\1792 
8 | 28.88 |36. 19.5 (45 360 | 293 | 6531792 
| 
9 27.8 |386 | 211 |4.3 | 375 | 270 

10 27.15 |35. 209 |425 | 363 | 260 

11 26.9 (39, 187 (4.05 | 322 246 

12 | 27.65/31. | 18.4 | 455 324 | 283 


| 645'1792 
623/1792 
5681792 
6071792 


Mean | 28.8 


Nw 


/34.16)/18.998 4.987 | 349 | 324 | 673'1820 
| j j 

The result of the alterations, above described, was 
not satisfactory. The vacuum would not be coaxed 
up ; so after the fifth hour the engines were stopped, 
the valves and seatings replaced, and the trial re- 
sumed two hours afterwards with the condenser 
tubes blocked up as before, 

This trial began as soon as possible after leaving 
Plymouth Sound. The weather was rather unfavour- 
able, and during the latter hours of the trial the wind 
and sea had increased so much that the speed of the 
ship, which had averaged 7.569 knots on aslightly less 
consumption of coal coming down Channel, fell 
off to 45 and 5 knots. It was therefore decided 
to discontinue the low consumption ; and three other 
boilers, making six in all, were lighted up and 
connected. 

It appears, from experiments made some time ago, 
to determine the friction of the engines (the serew 
and stern tube length of shafting being disconnected), 
that on trials six and seven more than one-third of 
the whole power was required to work the engines 
aloue. The figures of one experiment give 130 
indicated horse power to work the engines by 
themselves at 18 revolutions per minute, 190 to 
work them at 24, and 260 indicated horse power to 
work them at 32. 

No. VIIL—Five Hours; Six Boilers ; 28.57 Cwt. of Coal 
Hourly; Channel Trial ; Four-Bladed Propeller. 








i & ¢ ; 
|& j2 |, Mean. Indicated 4 
| @. |2- Pressures in Horse Power. | § 
§ : ES Cylinders. | a 
; gs igmi ss. = ate 
gto Sie| ie | oa 
sia SiiS| @) A] et 3 
1 | 40.2 62.5 27.8 (9.0 | 715 | 817 | 1582 ‘9200 
2 | 38.91 44 | 23.7 8.3 | 690 | 720 | 1319 |3200 
3 | 39.43 50.5 263 193 | G63 | B28 | 1491 |3200 
; | 38.66/48. 25.6 8.8 632 | 768 | 1400 \g200 


87.36 43. | 28.3 (80 | 667 | 675 


} 


1232 (3200 
Mean | 38.91 | 47.6 25.34 8.68, 631 | 762 
! j 


1393 |3200 





No. 7, the fires being then in good order, trial 
No. 8. was begun. ‘The high revolutions and power 
at starting could not be maintained, a uot nn- 
common difficulty on these trials ; and there was 
a considerable falling off towards the end, notwith- 

ing the more favourable weather and sea which 





standing 
prevailed as the wind lightened and the ship got 





under the shelter of the iand. During this trial the 
vacuum very nearly with that obtained 
in the inary working of the engines at sea. 
The trial was closed as the ship rounded the Isle 
of Wight and neared Spithead. 

The next trial, intended to be at full power for 
six hours, was with a view of testing the 
bushes of phosphor-bronze fitted to the middle crank. 
Bushes of this material have been working very 
successfully at the trunk end of the same connecting 
rod, and it was determined to give the metal a further 
trial under different conditions. The bushes tried 
were of the usual fitted in Maudslay's con- 
necting rods; and may be simply described as a 
ring in halves, one-half let into the end of the eon- 
necting rod, the other into the cap. ‘The diameters 
of the trunk and erank bearings are respectively 
132 in, and 17 in., and their length 134 in, 

‘The trial failed. Within ten minutes after start- 
ing the bearing was hot, so hot that the engines 
were stopped to slack back and coo! itdown. On 
starting afresh the revolutions per minute were 
gradually increased to 42, but the engines hadto be 
eased repeatedly, aud were eventually eased down to 
35. Twenty minutes at this rate and the bearing 
was too hot to continue the trial with any hope 
of success, The fact, too, that a plainly per- 
ceptible quantity of bronze dust had been washed 
out rendered it advisable to examine the bear- 
ing before going further, The bushes, on ex- 
amination, did not appear as if properly fitted ; some 
parts of their surface had barely touched ; and, 
strange to say, both bushes were found closed to- 
gether at the sides to the extent of quite an eighth 
of an inch. Refitting was absolutely ne ; 
They were chipped out at the sides, and fitted to 
the crank pin as well as possible in the time, say 
six hours. When tried again a speed of 46 revo- 
lutions per minute was reached; but it was soon 
evident that to continue was impracticable, and the 
trial was given up. We may add this further that 
when the engines were at work slowly next morning 
to take the ship into harbour the bearing again 
heated ; and the bushes when afterwards examined 
had again closed together at their sides quite as 
much as before. 

The bearing, however, cannot be said to have had a 
fair trial. ‘To begin with the fitting was imperfect, 
and the sudden heating seems to imply imperfect 
adjustment. Further, after the temporary refitting 
the pressure was unevenly distributed, because the 
bushes no longer fitted their seatings in the rod and 
cap. Yet there is this to be said, these bushes 
changed their shape to a serious extent at some time 
either whilst heating or cooling. It would never do 
in the case of a sea-going ship to be compelled to 
stop and refit, as was done here, and then go on at 
an easier speed. 

The bushes were cast at Portsmouth factory, and 
others cast there have closed together in the same 
way when heated on a hollow mandril by means of 
a fire inside. 1s this coutraction of the heated side 
a peculiarity of phosphor-bronze? or is it possible 
that some mistake has been made in the exact con- 
stituents of the compound used?—we think there 
is little doubt it is the latter. 

With bushes shaped as these are it is evident that 
if the contraction observed here always accompanies 
the heating of phosphor-bronze the grip of the con- 
tracted bush must then aid after tend of itself to 
heat the bearing. ‘The stronger the bush, the 
greater the tendency ; and some plan must be adopted 
to prevent or neutralise the contraction, such as 
fitting the bush in segments, having it very thin 
or in the form of a thin lining, or to go further, 
fitting strips only of phosphor-bronze, in the same 
way as lignum vite strips are used in our screw 
shaft bearings. Of course, bushes like those fitted 
by Penn or Ravenhill would not be so liable to 


grip the bearing, because the butting surfaces being 
urther apart present greater =, ion to closing, 
and the bolts ‘piling through them would tend ‘0 
~~ them fair. 
ye have already referred to the successful work- 
ing of the pbosphor-bronze beariugs previously 
fitted. Let us explain, When the engines were 
converted, brass bushes were fitted to the trunk 
gudgeon bearing. During the run tu Bombay apd 
back, 12,000 nautical miies, they wore fully half 
aniveh Phos; hor-Wronze bushes were then fitted 
instead; and their wear over the same tance was 
iess than @ sixteenth of ao inch. 
We have aiready given the chief details of each 
trial, and we ine now in the next ‘Table 
gathered together the results in the form of an 
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OF HMS. sCmeA. 


t.. 18 io.; Revolutions, 9 


ABSTRACT OF EXPERIMENTAL 


Vacuum For,, 2)in.; Aft, 22 in.; 
TRIALS 


No. 1. No. 2. No. 3. No. 4. No. 5. No. 6. No. 8. 








Date of trial ... 
Where tried ... 


Oct. 13, 1873 
Portsmouth 


June 18, 1874. 


June 2, 1874 June 2, 1874 June 3, 1874 June 4, 1874. June 5, 1874. June 16-17, 1874. June 17-18, 1874. 
Channel 


Portsmouth Portsmouth | Portsmouth Portsmouth Portsmouth | Channel Channel 


Duration of trial in hours an re ae ei 6 6 } 6 4 4 i 15} 12 6 


Number of boilers in we... 
Consumption of coal hourly ia owts. 
Propeller: 
Number of blades 
Upper edge out of water 
Upper edge under water 
Draught : 
Forward... son 
Aft oe eee 
Means... 
Ship by the stern 
Wind: 
Force 
Direction relative to ship 
State of sea ... ° 
Steam pressure in boilers 
Mean vacuum : 
Forward... 
Aft eee 
Mean revolutions minute 
On the measu mile... 
During the whole trial 
Mean indicated horse power : 


On the measured mile... 


Daring the whole trial 
Mean speed in knots: 
Oa the measured mile... 
During the whole trial 
Average by log... 

Slip per cent. on the measured mile 
On the whole trial, assumed... 
On the average speed by log... 

Knots per ton 


ee of coal bourly i in pounds 
indicated HP. 


e per sq. ft. of grate . 


” per 


19 
5 


74 
it) 


2to3 
Variable 
Smooth 

64.5 


25 


20.6 


25.04 


49.8 


High 


Low 
Total 


12.566 


928 
1975 


2903 


ni} 


7.01 


4 
22.625 


4 
134 in. 


ft. in. 
16 4 
20 7 
18 5) 
43 


2 
Variable 


Smooth 
42.5 


24.99 
24.10 


34.68 

34.26 
954 
945 


8.742 
8.637 


7.11 
7.11 


635 


25 
2. 
5 


34 
68 
158 





1 
134 in. 


ft. in. 
1664 
20 7 
18 54 
43 


3 


| + Variable 


Smooth 
46.4 


2526 
24.35 
ist set 2n 1 set 
33.77 41.35 
36.96 


913 1664 


1176 


8.623 10. 752! 
9.610 


591 4.18 
5.18 


7.458 

2°56 
2.43 

11.9 


7 4 


36.8 20 


Smo-th 


49.6 


26.27 
25.91 


41.67 
43.81 


1656 
1936 
11.042 
11.608 
2.35 
2.35 
6.308 
4122 


2.18 
148 


5 
25 


2 
Variable 
Smooth 
43.9 


26 43 
25.90 


40.80 
41.01 


1148 
1195 


9 588 
9.637 
13.40 
13.40 
2800 
2.34 
M1 





4to3 


Beam and quarter 
Dist urbed 


7.469 


5.64 
9.461 
1792 
2.98 
113 15.0 


3 
16.25 


4 
64 in. 


ft. in. 


14 il 
21 2 
18 05 
6 3 


6 to 6 
Bow 


Disturbed 


87.2 


37 
45 


6 


28.5% 


4 
6} in. 


ft. in. 
i4 11 
21 2 
is 0 
6 3 


6 
Ahead 
Disturbed 
50.6 


26 50 
25.85 


38.91 





Dlemetes of came, 21 ft. Sia; pitch, 27 ft. 6 in. Load on safety valve, 70 lb. per square inch. 


* Measured mile trial made just after the conversion of the engines. 
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abstract, adding such other particulars as are 
necessary to render our report complete, and adding 
also the details of the full-power trial made im- 
mediately after the engines were converted. 

One detail of this abstract, the speed in knots 
during the whole trial, may require some little 
explanation. It is calculated in accordance with 
the practice on all Admiralty deep-sea trials, The 
assumption is that under similar circumstances the 
same revolutions of engines will give the same speed 
of ship, and on each trial the speed on the wiehe 
trial is caleulated from the mean speed on the 
meonme mile in that trial. For instance, in trial 
avo, i 

Mean 

Revolutions 


Mean § 


in Gil Revolutions on the Corrected 
Measuned during the Measured Speed. 

Mile rial. Mile. 

34.68 34.26 8.742 8.637 


On deep-sea trials where, as on trial No. 2, the 
volutions of the whole trial falls between the 
mean revolutions of two distinct mile trials, the 
assumption is modified in this way. The difference 
of slips per cent. on the mile mean speeds is assumed 
to vary by equal increments for every revolution 
from the less to the greater of the two means of 
revolutions on the mile. On the trial in question 
the slips per cent. are 5.9] and 4.18, a difference of 
; 73; the revolutions are 33.77 and 41.35, a dif- 
erence 
for every revolution is assumed to be 1.73+7.58= 
-225. Whence the decrease of slip per cent. due to 
the increase of revolutions from 33.77 to 36.96 is 
(36 9-33.77) x.228=.727. That is, the slip at 
36.96 revolutions is 5.911—.727=5.184 per cent., 
and the speed in knots is 9.510 as stated. 

On the measured mile trial, made just after the 
conversion of the engines, the ship been out 
of dock six weeks, a strange oversight, because it 
undoubtedly affected her speed to some extent. 
With respect to the other trials the shi may be 
considered clean, because she was undocked clean 
just before the first trial. 

‘The trials with the two-bladed propeller, even 
with the modification suggested in our remarks on 


mean re 





of 7.58 ; and the difference of slip per cent. | 


trial No. 4., appear 
is increased there is a decided 


to prove that though the slip 
increase in the knots 
obtained per ton of coal with the reduced propeller 
area. It is scarcely a that in a seaway the 
same advantage would be maintained ; and the dis- 
advantage in the shape of increased vibration and 
greater liability to ‘‘race” in heavy weather would 





expected with two? 

The Channel trials left a very unfavourable 
impression on the minds of the officers conducting 
the trials as to the capabilities of the engines. 
The ship was expected, after the engines were 
compounded, to steam at a rate of 10 knots on a 
| consumption of coal of 2.5 cwt. per knot; but, 
| as we have seen, even the fine weather Portsmouth 


| trials leave her far out of such a race. And a} 


| further proof, if. any were wanted, that the 
| results of the conversion is far short of what was 
expected is furnished in our record of the Channel 
| trials. It must be borne in mind too that in these 
| trials no allowance is made for wastage of coal, 
dirty fires and tubes, foul bottom, deeper immer- 
sion, or indeed for any of the causes of increased 
| consumption of sea service. ‘The result nowise 
differed from what had been anticipated by her own 
engineer officers, They have seen the ship under 
all circumstances, their difficulties in keeping her 
going so well as she has gone have neither been few 
nor light, and they know well that the best pos- 
sible has been done; but it remained to convince 
| others as well as they themselves were convinced. 
|  Wegive on the opposite page afew sets of o> er 
| to illustrate the working of the engines at different 
| powers. To save e we have placed them with 
| their atmospheric lines coincident; and to distin- 
| guish between the low-pressure diagrams we have 
| dotted the outline of the after one of each pair. 
| The scale of the high-pressure figures (mid engine) 
| is 36 1b, to the inch, and that for the low is 18 Ih, 
per inch; but to avoid the inconvenience which 
arises from the shrinkage of the paper after printing 
\we have had the two scales drawn by the sides of 


| 


sure cards on the right-hand side. 
Sets . 1, 2, 3, and 4 were taken on the early 
trials of the present series, Set Fig. 5 was taken on 


when the engines were going very 
tions per minute, and it is worthy of note that 


worked with almost perfect steadiness at that speed ; 
although, as from the diagrams, the after 
engine was g no work—was in fact being 


round by the others. 

fe find that the power developed by each engine 
in set Fig. 1 is nearly the same, but in Fig. 2 there 
is a considerable difference. Further, we ascertain 
by inspection that the change from Fig. 1 to Fig. 2 
has been produced by simply reducing the cut-off 
in the high-pressure cylinder ; and whilst the high 
mean pressure (27.1 and 27.7) is nearly the same in 
both, the low mean pressure (15.8 and 11.0) is re- 
duced in No. 2 about 30 per cent. We find further 
that at slower — the power developed in the 
low-pressure cylinder falls still more as compared 
with that developed in the high ; as in trial No. 7, 
where the total of the former in both cylinders is 
sometimes less than in the single cylinder of the 
latter. The low- ure cylinder cut-offs were 
designed and fitted so that at their minimum the 
capacity of the steam side of the low-pressure cy- 
linders should each equal half the total capacity of 
the high; but it is evident that if the power of 
each cylinder is to be the same at low speeds the 
minimum low cut-off must be reduced, 

Recurring again to the bad vacuum of trial No. 7, 
illustrated by our set of diagrams No. 6, it need 
hardly surprise us, if we consider but for a moment 
the many unavoidable gland air-leaks which exist. 
With a partial vacuum on the exhaust side of the 
high-pressure cylinder we have two trunks, two ex- 
pansion valve rods, four slide rods, four piston rods, 
two air pump rods, and two circulating pump rods, 
whose glands must all, some more, some less, leak 
air into the two condensers. ‘* Mony a little maks 
a muckle,” and the little of each in this case must 
end in a “‘muckle.” Add to this the slight leak 
round the air-pump rods at the condenser end, 
then further that the steam has to pass through 
nearly horizontal tubes, and its impetus thereby 
destroyed, in no way assists the action of the air 
ump; and, further, that the foot valves are flat 
india-rubber valves suspended by the centre from 
the under side of the plate to which they are at- 
tached, and thereby liable to hang open to some 
extent at slow speeds. Need we say more ? 








One word before we close, about the coal weigh- 
ing and supply. Different plans were tried. On 
trials one and two, one of the buckets constantly in 


far outweigh the value of the coal saved. We un- | use on board was filled toa fixed weight, say 360 Ib. 
derstand that the “racing” with the four blades is | net, run along the overhead coal railway and tipped 
by no means inconsiderable ; what then might be | wherever wanted in front of the fires. | 


This plan 
was found unhandy, because only one bucket was 
fitted for weighing ; there were no means of keeping 
a weighed supply in hand, and the supply was 
liable to fail. On tria's three and eight, the coal 
was weighed before the trial, stowed in the bunkers 
in bags of, say, 2ewt, net cach, and these were 
dragged into the stokehole as wanted. On trials 


| four and five, baskets filled to 70 lb. net were used, 


and the ease with which they could be handled 
rendered the supply, limited as it was on these 
trials to thirty-two and forty baskets hourly, very 
easy, On trials six and seven, buckets holding a 
little over | cwt. were filled to that weight net and 
dragged to the fires as required, 

Most of the trials were made under the personal 
superintendence of Mr, Bannister, engineer-assistant 
to the Admiralty Surveyor of Dockyards, assisted 
by Mr. Steil, engineer-assistant of Portamouth 
Dockyard, Mr. Oliver, chief inspector of machinery 
afloat, was present to watch the trials on behalf of 
the Steam Keserve Department. Seeing that Mr. 
Bannister, when engineer-assistant of Portemouth 
dockyard, designed the conversion of the engines 
and the modification of the screw, we may rest 
assured that ev care was taken to make the 
engines do their That best is, aa we have 
seen, unsatisfactory, but we must attribute the 
failure entirely to the clumsiness of the machine 
with which he to deal. 

We understand that the results of these trials will 
in some degree help to a decision as to what shall 
be done with the engines of the other troopships 
when they need extensive repair; and we conclude 
that in the light of this ship's work the powers that 
be will be chary of further like conversions. 
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Addyess of FJous Treva, PRS. D.C.L. Oron. 


Keyal Inatitution, resident. 


Aw impulse inherent in primeva! man turned his thoughts 


aod questionings betimes towards the sources of natural 
preenomens. 
the spur of scientific action to-day. Determined by it, by 
@ process of abstraction from experience we form physical 
theories which lie beyond the pale of experience, but which 


satisfy the desire of the mind to see every natural oecurrence 


resting upon a cause. In forming their notions of the origin 
of things, our earliest historic (and doubtless, we might add, 
our prehistoric) ancestors pursued, as far as their intelligence 
permitted, the same course. They also fell back upon ex- 
perience, but with the difference—that the particular ex- 
prriences which furnished the weft and woof of their thecries 
wore drawn, not from the study of nature, but from what 
lay much closer to them, the observation of men. Their 
theories accordingly took an anthropomorphic form. To 
supersensual beings, which, “* however potent and invisible, 
were noting but « species of human creatures, perhaps 
raised from among mankind, and retaining all human 
passions and appetites,”* were handed over the rule and 
governance of natural phenomena 

Tested by observation and reflection, these early notions 
failed in the long run to satisfy the more penetrating in- 
telleets of our race. Far in the depths of history we find 
men of exeeptional power differentiating themselves from the 
crowd, rejecting these anthropomorphic notions and seeking 
to connect natural phenomena with their physical principles. 
Lut long prior to these purer efforts of the understanding the 
merchant had been abroad, and rendered the philosopher 
possible; commerce had been devel yped, wealth amassed, 
leisure for travel and for speculation secured, while races 
erlucated under different conditions, and therefore differently 
informed and endowed, had been stimulated and sharpened 
by mutual contact. In those regions where the commercial 
aristocracy of ancient Greece mingled with its eastern neigh- 
bours, the sciences were born, being nurtured and developed 
by free-thinking and courageous men. The state of things 
to be displaced may be gathered from a passage of Euripides 
quoted by Hume. “ There is nothing in the world; no 
glory, po prosperity. The gods toss ail into confusion; mix 
everything with ite reverse, that all of us, from our ignorance 
and uncertainty, may pay them the more worship and re- 
verence yw, as scsence demands the radical extirpation 
ot caprice, and the absolute reliance upon law in nature, 
there grew with the growth of scientific notions a desire and 
determination to sweep from the field of theory this mob of 
gods and demons, and to place natural phenomena on a basis 
more congruent with themselves. 

The problem which had been previously approached from 
above, was now attacked from below ; theoretic effort passed 
from the super- to the sub-sensible. It was felt that to eon- 
etruct the universe ia idea it was necessary to have some 
notion of its constituent parts—of what Lucretius sub- 
sequently called the “ First Beginnings.” Abstracting again 
from experience, the leaders of scientific speculation reached 
at length the pregnant doctrine of atoms and molecules, the 
latest developments of which were set forth with such power 
and clearness at the last meeting of the British Association. 
Thought no doubt had long hovered about this doctrine be- 
fore it attained the precision and completeness which it 
essumed in the mind of Democritus,t a philosopher who may 
well for a moment arrest our attention. “ Few great men,” 
says Lange, in his excellent “ History of Materiahsm,” a work 
to the spirit and the letter of which I am equally indebted, 
“ have been so despitefully used by history as Democritus. In 
the distorted images sent down to us through unscientific 
traditions there remains of bim almost nothing but the name 
of * the laughing philosopher,’ while figures of immeasurably 
sma'ler significance spread themselves at full length before 
us Lange speaks of Bacon's high appreciation of Demo- 
for ample illustrations of which I am indebted to my 


«ri us 
excellent friend Mr. Spedding, the learned editor and bio- 
grapher of Bacon. It mw evident, indeed, that Bacon con- 


sidered Democritus to be a man of weighter metal than 
either Plato or Aristotle, though their philosophy “ was 
nvised and celebrated in the schools, amid the din and pomp 
of professors.” It was not they, but Genseric and Attila and 
the barbarians, who destroyed the atomic philosophy. “ For 
at atime when al! hawan learning had suffered shipwreck, 
these planks of Aristotelian and Piatonic philosophy, as being 
of a hyghter and more inflated substatce, were preserved and 
came down to us, while things more solid sank and almost 
pass d into oblivion.” 

The principles enunciated by Democritus reveal his un- 


comprouusing antagonism to those who deduced the pheno- 
mena of nature from the caprices of the gods. They are 
briefly these:—1l. From nothing comes nothing. Nothing 
that exists can be destroyed. All changes are due to the 


° 


i seperation of molecules. 2. Nothing bap- 
s cause from which 
it follows by nee g things are the 
atoms and empty space; all else is mere opinion. 4. The 
atome are infinite in number, and infinitely various in form ; 
they strike together, end the lateral motions and whirlings 
which thus arise are the beginnings of worlds. 5, The 
varieties of all things depend upon the varieties of their 
6. The soul con- 


cominneton a 
pens by chance b.very oceurrence has it 


ssity. 3. The only existix 


atoms, in number, size, and aggregation. 
ists of free, smooth, round atoms, like those of fire. These 
are the most mobile of all. They interpenetrate the whole 


body, and in their motions the phecomena of life arise. Thus 
the atoms of Democritus are incividual|y without sensation ; 
they combine in obedience to mechanical laws; and not on! 
organic forms, but the phenomena of sensation and thought 
are also the result of their combination 

at great enigma, ** the exqarsite adaptation of one part | 


* Hume, “ Nataral History of Religion.” 
7+ Born 460 B.c. 
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The same impulse, inherited and intensified, is 
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of an organism to another part, and to the conditions of life,” 
more especially the construction of the human body, Demo- 
critus made no attempt to solve. Empedocies, a man of 
more fiery and poetic nature, introduced the notion of love 
and hate among the atoms to account for their combination 
and separation. Noticing this gap in the doetrine of Demo- 
eritus, he struck in with the penetrating thought, linked, 
however, with some wild speculation, that it lay im the very 
nature of those eombinations which were suited to their ends 
(in other words, ia harmony with their environment) to 
maintain themselves, while unfit combinations, having no 
proper habitat, must rapidly disappear. Thus more than 
two thousand years ago the doctrine of the ‘ survival of the 
fittest,” which in ovr day, not on the basis of vague conjec- 
ture, but of positive knowledge, has been raised to such 
extracrdinary significance, had received at all events partial 
enunciation.® 

Epicurus,+ said to be the son of a poor schoolmaster at 
Samos, is the next dominant figure in the history of the 
atomic philosophy. He mastered the writings of D itus 


conception of the atoms falling silently through immeasur- 
able ranges of space and time suggested the nebular h 
thesis to Kant, its first ler. © If you will apprebiad 
and keep in mind these things, Nature, free at once, and rid 
of her haughty lords, is seen to do all things spontaneously 
of herself, without the meddling of the gods.”* 

During the centuries between the first of these three philo- 
sophers and the last, the human intellect was active in other 
fields than theirs. The sophists had run th i 
career. At Athens had appeared the three men, 
Plato, and Aristotle, whose yoke remains to some extent un. 
broken to the present hour. Within this period also the 
Sehool of Alexandria was founded, Euclid wrote his “ Ele- 
ments,” and he and others made some advance in Optics. 
Archimedes had propounded the theory of the lever, and the 
principles of hydrostatics. Pythagoras had made his ex. 

iments on the harmonic intervals, while astronomy was 
mmmensely enriched by the discoveries of Hipparchus, who 
was followed by the historically more celebrated Ptolemy. 





heard lectures in Athens, returned to Samos, and subse- 
quently wandered through various countries. He finally re- 
turned to Athens,jwhere he bought a garden, and surrounded 
himself by pupils, in the midst of whom he lived a pare and 
serene life, and died a peaceful death. His philosophy was 
almost identical with that of Democritus; but he never 
quoted either friend or foe. One main object of Epicurus 
was to free the world from superstition and the fear of death. 
Death he treated with indifference. It merely robs us of 
sensation. As long as we are, death is not; and when death 
is, we are not. Life has no more evil for him who bas made 
up his mind that it is no evil not to live. He adored the gods, 
but not in the ordinary fashion. The idea of divine power, 
properly purified, he thought an elevating one. Still he 
taught, “Not he is godless who rejects the gods of the 
crowd, but rather he who te them.” The gods were 
to him eternal and immortal being, whose blessedness ex- 
cluded every thought of care or occupation of any kind. 
Nature pursues her course in accordance with everlasting 
laws, the gods never interfering. They haunt 
“ The lucid interspace of world and world 

Where never creeps a cloud or moves a wind, 

Nor ever falls the least white star of snow, 

Nor ever lowest roll of thunder moans, 

Nor sound of human sorrow mounts to mar 

Their sacred everlasting calm.” 

Lange considers the relation of Epicurus to the gods sub- 
jective ; the indication probably of an ethical requirement of 
his own nature. We cannot read history with open eyes, or 
study human nature to its depths, and fail to discern such a 
requirement. Man never bas been, and he never will be satis- 
fied with the operations and products of the understanding 
alone ; hence physical sciepce cannot cover all the demands 
of bis nature. but the history of the efforts made to satisfy 

| these demands might be broadly described as a history of 
errors—the error consisting in ascribing fixity to that which 
is fluent, which varies as.we vary, being gross when we are 
gross, and becoming, as our capacities widen, more abstract 
and sublime. On one great point the mind of Epicurus 
was at peace. He neither sought nor expected, here or 
hereafter, any personal profit from his relation to the gods. 
And it is assuredly a fact that loftiness and serenity of 
thought may be promoted by conceptions which involve no 
idea of profit of this kind. “Did I not believe,” said a 
great man to me once, “ that an Intelligence is at the heart 
of things, my life on earth would be intolerable.” The utterer 
of these words is not, in my opinion, rendered less noble but 
more noble, by the fact that it was the need of ethical bar- 
mony here, and not the thought of personal profit hereafter, 
that prompted his observation. 

A century and a half after the death of Epicurus, Lucre- 
tius§ wrote his great poem, “ On the Nature of Things,” 
in which he, a Roman, developed with extracrdinary ardour 
the philosophy of his Greek predecessor. He wishes to win 
over his friend Memnius to the school of Epicurus; and 
although he has no rewards in a future life to offer, although 
his object appears to be a purely negative one, he addresses 
his friend with the heat of an apostie. iis object, like that 
of bis great forerunner, is the destruction of superstition ; 
and considering that men trembled before every natural 
event as a direct monition from the gods, and that everlast- 
ing torture was also in prospect, the freedom aimed at by 
Lucretius might perhaps be deemed a positive good. “ This 
terror,” he says, “and darkness of mind wust be dispelled, 
not by the rays of the sun and glittering shaits of day, but 
by the aspect and the law of nature.” He refutes the notion 
that anything can come out of nothing, or that that which 
is once begotten can be recalled to nothing. The first be- 
ginnings, the atoms, are indestructible, and into them all 
things can be dissolved at last. Bodies are partly atoms, 
and partly combinations of atoms; but the atoms nothing 
ean quench. They are in solid singleness, and by their 
denser combination, all things can be closely packed and 
exhibit enduring strength. He denies that matter is infinitely 
divisible. We come at length to the atoms, without which, 
as an imperishable substratum, all order in the generation 
and development of things would be destroyed. 

The mechanical shock of the atoms being in his view the 
all-sufficient cause of things, he combats the notion that the 
constitution of nature has been ia any way determined by 
intelligent design. The interaction of the atoms throughout 
imfinite time rendered all manner of combinations possible. 
Of these the fit ones persisted, while the unfit ones dis- 
appeared. Not after sage deliberation did the atoms station 
themselves in their right places, nor did they bargain what 
motions they should assume. From all eternity they have 

| been driven together, and after trying motions and unions of 
| every kind, they fell at length into the srrangements out of 
which this system of things has been formed. His grand 


+ Born 342 B.c. 


: Lange, 2nd edit., p. 23. 


by Drapert that vivisection then began. In fact, 
science of ancient Greece had already cleared the wor!d 
of the fantastic images of divinities operating capriciously 
through natural phenomena. It had shaken itself free from 
that truitlessserutiny “by the internal light of the mind 
alone,” which had vainly sought to transcend experience and 
reach a knowledge of ultimate causes. Lostead of accidental 
observation, it had introduced observation with a purpose ; 
instruments were employed to aid the senses ; and scientific 
method was rendered in a great measure complete by the 
union of induction and experiment. 

What, then, stopped its victorious advance? Why was 
the scientific intellect compelled, like an exha soil, to 
lie fallow for nearly two millenniums before it could her 
the elements necessary to its fertility and strength? Bacon 
has already let us know one cause; Whewell ascribes this 
stationary period to four causes—obscurity of thought, 
servility, intolerance of disposition, enthusiasm of temper ; 
and he gives striking examples of each.{ But these charac- 
teristics must have had their causes, which lay in the circum- 
stances of the time. Rome, and the other cities of the 
Empire, had fallen into moral putrefaction. Christianity 
had appeared, offering the gospel to the poor, and, by 
moderation, if not asceticism of life, practically protesting 
against the igacy of the age. The sufferings of the 
early Christians and the extraordinary exaltation of mind 
which enabled them to triumph over the diabolical tortures 
to which they were subjected,§ must have left traces not easily 
effaced. They scorned the earth, in view of that “building 
of God, that house not made with hands, eternal in the 
heavens.” The Scriptures which ministered to their spiritual 
needs were also the measure of their science. When, for 
example, the celebrated question of antipodes came to be 
discussed, the Bible was with many the ultimate court of 
appeal. Augustine, who flouri aD. 400, would not 
deny the rotundity of the earth ; but he would deny the pos- 
sible existence of inhabitants at the other side, ‘ because no 
such race is recorded in Scripture among the descendants of 
Adam.” Archbishop Boniface was shocked at the assump- 
tion of a “ world of human beings out of the reach of the 
means of salvation.” Thus reined in, science was not likely 
to make much progress. Later on the political and theolo- 
gical strife between the Church and civil governments, so 
powerlully depicted by Draper, must have done much to 
stifle investigation. 

Whewell makes many wise and brave remarks regarding 
the spirit of the Middle Ages. It was a menial spirit. The 
seekers after natural knowledge had forsaken that fountain 
of living waters, the direct appeal to nature by observation 
and experiment, and had given themselves up to the re- 
manipulation of the notions of their predecessors. It was a 
time when thought bad become abject, and when the accep- 
tance of mere authority led, as it always does in science, to 
intellectual death. Natural events, instead o: being traced 
to physical, were referred to moral causes ; while an exercise 
of the phantasy, almost as degrading as the spiritualism of 
the present day, took the place of scientific speculation. 
Then came the mysticism of tne Middle Ages, magic, alehemy, 
the Neo-platonic philosophy, with its visionary though 
sublime abstractions, which caused men to look with shame 
upon their own bodies as hindrances to the absorption of 
the creature in the blessedness of the Creator. Finally came 
the scholastic philosophy, a fusion, according to Lange, of 
the least-mature notions of Aristotle with the Christianity of 
the West. Intellectual immobility was the result. As @ 
traveller without a compass in a fog may wander long, 
imagining he is making way, and find hi f after hours of 
tui at his starting-point, so the schoolmen, baving tied and 
untied the same knots and formed and dissipated the same 
clouds, found themselves at the end of centuries in their ol! 
pos tION. 

: With regard to the influence wielded by Aristotle in the 
Middle Ages, and which, though to a less extent, he still 
wields, | would ask permission to make one remark. When 
the human mind has achieved greatness and given evidence 
of extraordinary power in any domain, there is a tendency to 
eredit it with similar power in all other domains. Thus 
theologians bave found comfort and assurance in the thought 
that Newton dealt with the question of revelation, forget/ul 
of the fact that the very devotion of his powers, through ail 
the best years of his life, to a totally diflerent class of idess, 


Anat had been made the basis of scientific medicine ; and 
arse pean 





* Monro’s translation. In his criticism of this work 
(Contemporary Review, 1867), Dr. Hayman does not appear 
to be aware of the really sound and subtile observations on 
which the reasoning of Lucretius, though erroneous, some- 
times rests. 


+ “History of the Intellectual Development of Europe,” 
P } “ History of the Inductive Sciences,” vol. i. 





t Tennyson's “ Lucretius.” § Born 99 B.c. 


§ Depicted with terrible vividness in Rénan’s “ Anti- 
christ.” 
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not to speak of any natural disqualification, tended to render 
him less instead of more competent to deal with theological 
and bistorie questions. Goethe, starting from his established 
tness as a poet, and indeed from his positive discoveries 
greatne . . 
m natural history, produced a profound impression among 
the painters in Germany, when he published his “ Far- 
beplehre,” in which he endeavoured to overthrow Newton's 
theory of colours. This theory he deemed so obviously 
absurd, that he considered its author a charlatan, and attacked 
him with @ —— vehemence of language. In the 
domain of nat history Goethe had made really con- 
siderable discoveries; and we have high for 
assuming that, had he devoted himself wholly to that side of 
science, he might have reached in it an eminence comparable 
with that which he attained as a poet. In sharpness of 
observation, in the detection of analogies however apparently 
remote, in the classification and organisation of facts aceording 
to the analogies discerned, Goethe possessed extraordinary 
powers. These elements of scientific inquiry fall in with the 
discipline of the poet. But, on the other hand, a mind thus 
richly endowed in the direction of natural history, may be 
almost shorn of endowment as regards the more strictly called 
physical and mechanical sciences. Goethe was in this con- 
dition. He could not formulate distinct mechanical concep- 
tions; he could not see the force of mechanical reasonin 
and in regions where such reasoning reigns supreme 4 
became a mete ignis fatuus to those who followed him. 

I have sometimes permitted myself to compare Aristotle 
with Goethe, to credit the — with an almost super- 
human power of amassing and systematising facts, but to 
consider him fatally defective on that side of the mind in 
respect to which incompleteness has been just ascribed to 
Goethe. Whewell refers the errors of Aristotle, not to a 
neglect of facts, but to “a neglect of the idea appropriate 
to the facets; the idea of mechanical cause, which is force, 
and the substitution of vague or inapplicable notions, in- 
volving only relations of space or emotions of wonder.” This 
is doubtless true; but the word “neglect” implies mere 
intellectual misdirection, whereas in Aristotle, as in Goethe, 
it was not, I believe, misdirection, but sheer natural in- 
capacity which lay at the root of his mistakes. As a physicist, 
Aristotle displayed what we should consider some of the 
worst attributes of a modern physical investigator—indis- 
tinctness of ideas, confusion of mind, and a confident use of 
language, which led to the delusive notion that he had really 
mastered his subject, while he as yet had failed to grasp even 
the elements of it. He put words in the place of things, sub- 
ject in the place of object. He preached Induction without 
practising it, inverting the true order of inquiry by passing 
from the general to the particular, instead of from the 
particular to the general. He made of the universe a closed 
sphere, in the centre of which he fixed the earth, proving 
from general principles, to his own satisfaction and to that 
of the world for near 2000 years, that no other universe was 
possible. His notions of motion were entirely unphysical. 
it was natural or unnatural, better or worse, calm or violent 
—no real mechanical conception regarding it lying at the 
bottom of his mind. He affirmed that a vacuum could not 
exist, and proved that if it did exist motion in it would be 
impossible. gHe determined 4 priori how many species of 
animals must exist, and shows on general principles why 
animals must have such and such parts. When an eminent 
contemporary philosopher, who is far removed from errors 
of this kind, remembers these abuses of the 4 priori method, 
he will be able to make allowance for the jealousy of physicists 
as to the acceptance of so-called 4 priort truths. Aristotle's 
errors of detail were grave and numerous. He affirmed that 
only in man we had the beating of the heart, that the 
left side of the body was colder than the right, that men 
have more teeth than women, and that there is an empty 
space, not at the front, but at the back of every man’s 
head. 

There is one essential quality in physical conceptions which 
was entirely wanting in those of Aristotle and his followers. 
[wish it could be expressed by a word untainted by its 
associations ; it signifies a a of being placed as a 
coherent picture before the mind. The Germans express the 
act of picturing by the word “ vorstellen,” and the picture 
they calla “ Vorstellung.” We have no word in English 
which comes nearer to our requirements than “imagination,” 
and, taken with its proper limitations, the word answers very 
well; but, as just intimated, it is tainted by its associations, 
and therefore objectionable to some minds. Compare, with 
reference to this capacity of mental presentation, the case of 
the Aristutelian, who refers the ascent of water in a pump to 
Nature's abhorrence of a vacuum, with that of Pascal when 
he proposed to solve the question of atmospheric pressure by 
the ascent of the Puy de Dome. In the one case the terms 

( the explanation refuse to fall into place as a physical 
nage; in the other the image is distinct, the fall and rise 
{ the barometer being clearly figured as the balancing of two 
varying and opposing pressures. 

During the drought of the Middle Ages in Christendom, 
the Arabian intellect, as forcibly shown by Draper, was 
tive. With the intrusion of the Moors into Spain, cleanii- 
ness, order, learning, and refinement took the piace of their 
ites. When smitten with disease, the Christian peasant 
resorted to a shrine, the Moorish one to an instructed 
physician. The Arabs encouraged translations from the 
‘steek philosophers, but not from the Greek poets. They 
turned in disgust “from the lewdness of our classical my- 
thology, and denounced as an unpardonable blasphemy ail 
connetion between the impure Olympian Jove and the Most 
High God.” Draper traces still further than Wheweil the 
\rab elements in our scientific terms, and points out that 
‘he under garment of ladies retains to this hour ite Arab 
name. He gives examples of what Arabian men of science 
Accomplished, dwelling particularly on Alhazen, who was 
the first to correct the Piatonic notion that rays of light are 
emitted by the eye. He discovered atmospheric refraction, 
and points out that we see the sun and moon after they have 
set. Heexplains the enlargement of the sun and moon, and 
the shortening of the vertical diameters of both these bodi 
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heavier media. 
of gravity, and applies it to the investigation of balances 
and cecipasds. recognises gravity as a force, though he 
falls into the error of making it diminish as the distance, 
and of making it purely terrestrial. He knows the relation 
between the velocities, spaces, and times of falling bodies, 
and has distinct ideas of capillary attraction. He improves 
the hydrometer. The determination of the densities of 
bodies as given by Alhazen approach very closely to our own. 
“I join,” says Draper, in the pious prayerof Alhazen, “ that 
in the day of judgment the All-Merciful will take pity on 
the soul of Abur-Raihan, because he was the first of the race 
of men to construct a table of specific gravities.” If all this 
be historic truth (and I have entire contidence in Dr. Draper), 
well may he “ deplore the systematic manner in which the 
literature of Europe has contrived to put out of sight our 
scientific obligations to the Mahommedans.”* 

Towards the close of the stationary period a word-weari- 


of men’s minds, e i 
philosophy and its verbal wastes, which led to no issue, but 
left the intellect in everlasting haze. Here and there was | 
heard the voice of one impatiently crying in the wilderness, | 
“Not unto Aristotle, not unto subtle hypothesis, not unto 
church, bible, or blind tradition, must we turn for a know- | 
ledge of the universe, but to the direct investigation of nature | 
by observation and experiment.” In 1543 the epoch making | 
work of Copernicus on the paths of the heavenly bodies | 
appeared. The total crash of Aristotle's closed universe | 
with the earth at ite centre followed as a consequence; and | 
“the earth moves” became a kind of watchword among in- | 
tellectual freemen. Copernicus was canon of the church of | 
Frauenburg in the diocese of Ermeland. For three-and- | 
thirty years he had withdrawn himself from the world and | 
devoted himself to the consolidation of his great scheme of | 
the solar system. He made its blocks eternal; and even to | 
those who feared it and desired its overthrow it was so ob- | 
viously strong that they refrained for a time from meddling | 
with it. 
appeared : it is said that the old man received a copy of it a | 
few days before his death, and then departed in peace. 
The Italian philosopher Giordano Bruno was one of the | 
earliest converts to the new astronomy. Taking Lucretius | 
as his exemplar, he revived the notion of the infinity of 
worlds ;tand combining with it the doctrine of Copernicus, | 
reached the sublime generalisation that the fixed stars are | 
suns, scattered numberless through space and accompanied | 
by satellites, which bear the same relation to them that our | 
earth does to our sun, or our moon to our earth. This was | 
an expansion of transcendent import ; but Bruno came closer 
than this to our present line of thought. Struck with the 
problem of the generation and maintenance of organisms, 
and duly pondering it, he came to the conclusion that Na- 
ture in her productions does not imitate the techuic of man. 
Her process is one of unravelling and unfolding. The in- 
finity of forms under which matter appears were not im- 
sed upon it by an external artificer; by its own intrinsic 
orce and virtue it brings these forms forth. Matter is not 
the mere naked, empty capacity which philosophers have 
ictured her to be, but the universal mother, who briogs 
orth all things as the fruit of her own womb. 
This outspoken man was originally a Dominican monk. 
He was accused of heresy and had to fly, seeking refuge in 
Geneva, Paris, England, and Germany. In 1092 he fell 
into the hands of the Inquisition at Venice. He was im- 
prisoned for many years, tried, degraded, excommunicated, 
and handed over to the Civil power, with the request that he 
should be treated gently and “without the shedding of 
blood.” This meant that he was to be burnt; and burnt 
accordingly he was, on the 16th of February, 1600. To 
escape a similar fate Galileo, 33 years afterwards, abjared, 
upon his knees and with his hand upon the holy gospeis, the 
heliocentric doctrine. After Galileo came Kepler, who from 
his German home defied the power beyond the Alps. He 
traced out from pre-existing observations the laws of plane- 
tary motion. The problem was thus prepared for Newton, 
who bound those empirical jaws together by the principle ot 
gravitation. 
During the Middle Ages the doctrine of atoms had to all 
appearance vanished from discussion. Im all probability it 
heid its ground among sober-minded and thoughtfal men, 
though neither the Church nor the world was pre to 
hear of it with tolerance. Once, in the year 1448, it received 
distinct expression. [ut retractation by compulsion imme- 
diately followed, and, thus discouraged, it slutabered till the 
seventeenth century, when it was revived by a contemporary 
of Hobbes and Deseartes, the Pére Gassendi. 
The analytic and synthetic tendencies of the human miod 
exhibit themselves throughout history, great writers ranging 
themselves sometimes on the one side, sometimes on the 
other. Men of lofty feelings, and minds open to the clevat- 
ing impressions produced by nature as a whole, whose 
satisfaction, therefore, is rather ethical than logical, have 
leaned to the synthetic side ; while the analytic barmonises 
best with the more precise and more mechanical bias which 
seeks the satisfaction of the understanding. Some form ot 
pantheism was usually adopted by the one, while a detached 
Creator, working more or less after the manner of men, 
was often assumed by the othert Gassendi is hardly 
* “ Lotellectual Development of Kurope,” p. 50%. 
+ Boyle’s model of the universe was the Strasburg clock 
with an outside Artificer. Goethe, on the other hand, sang 
* Ibm ziemt’s die Weltim Innern zu bewegen, 
Natur in sich, sich in Natur zu hegen.” 
The same repugnance to the Clockmaker conception is mani- 
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fest in Carlyle. 


He understands the doctrine of the centre 


ness, if 1 may so express it, took more and more possession 4 t 
Christend sm had become sick of the school | is substantiall 


In the last year of the life of Copernicus his book | T 


| the dovetails are 


when near the horizon. He is aware that the atmosphere |to be ranked with cither. Having a pig hee gr a 
decreases in density with increase of height, and actually | God as the great first cause, he immediately drops the idea, 
fixes its height at 584 miles. In the Book of the Balance of | applies the known laws of mechanics to the atoms, and 
Wisdom, he sets forth the connexion betweon the weight of | thence deduces all vital phenomena. God who created earth 
the atmos and its increasing density. He shows ajaod water, plants and animals, produced in the first 
body will weigh differently in a rare and a dense at : | place a definite number of atoms, which constituted the seed 
he considers the force with which plunged bodies rise of all things. Then began that series of combinations and 


“nus this bold evcle- 
siastic, without incurring the censure of the church or the 
| world, contrives to outstrip Mr. Darwin. The same cast of 
| mind which caused him to detach the Creator from his uni- 
| verse led him also to detach the soul from the body, though 
| to the body he ascribes an influence so large as to render the 
| soul almost unnecessary. The aberrations of reason were 
in his view an affair of the material brain. Mental disease is 
| brain-disease; but then the immortal reason sits apart, and 
; cannot be touched by the disease. The errors of madness 
| are errors of the instrament, not of the performer. 
| It may be more than a mere result of education, con- 
| necting itself probably with the deeper mental structure of 
the two men, Rr the idea of Gassendi, abeve enunciated, 
the same as that expressed by Professor 
Clerk Maxwell at the close of the very noble lecture de- 
livered by him at Bradford last year. According to both 
philosophers, the atoms, if I understand aright, are the pre- 
pared materials, the “ manufactured articles,” which, formed 
by the skill of the Highest, produce by their su uent 
interaction all the phenomena of the material world. There 
seems to be this difference, however, between Gassendi and 
Maxwell. The one postulates, the other infers his first 
cause. In his manufactured articles, Professor Maxwell 
finds the basis of an induction, which enables him to seale 
philosophic heights considered inaccessible by Kant, and 
to take the logical step from the atoms to their Maker. 

The atomic doctrine, in whole or in part, was entertained 
by Bacon, , Hobbes, Lock, Newton, Boyle, and 
their successors, until the chemical law of multiple propor- 
tions enabled Dalton to confer upon it an entirely new sig- 
nificance. In our day there are secessions from the theory, 
but it still stands firm. Only a year or two ago Sit William 
homson, with characteristic penetration, sought to deter- 
mine the sizes of the atoms, or rather to fix the limits be- 
tween which their sizes lie; while only last year the dis- 
courses of Williamson and Maxwell illustrate the present 
hold of the doctrine upon the foremost scientific minds. 





| What these atoms, self-moved and self-posited, can and can- 


not accomplish in relation to life, is at the t moment 
the subject of profound scientifie thought. I doubt the legi- 
timacy of Maxwell’s logic; but it is impossible not to feel the 
ethic glow with which his lecture concludes. There is, more- 
over, & Lucretian grandeur in his description of the stead- 
fastness of the atoms: “ Natural causes, as we know, are at 
work, which tend to modify, if they do not at length destroy, 
all the arrangements and dimensions of the earth and the 
whole solar system. But though in the course of ages catas- 
trophes have occurred and may pt occur in the heavens, 
though ancient systems may be dissolved and new systems 
evolved out of their ruins, the molecules out of which these 
systems are built, the foundation stones of the material 
universe, remain unbroken and unworn.” 
(To be continued.) 


DOVETAILING MACHINE, 

Ws illustrate, on page 137, a dovetailing machine manu- 
factured by the Siichsisehe Maschinen-fabrik, of Chemnitz, an 
excellent piece of workmanship, and an exact copy of the 
American machine now largeiy manufactured by Messrs. 
Robinson and Son, of Rochdale. he principles of this ma- 
chine are too well known to require a repetition here. It 
will be sufficient to point out that the saw blades by which 
cut are mounted on the discs set at 
an angle to each other, as shown in the engraving. 








Fora 


| portion of their length arouad the periphery of the dise th 


e 
are simple blades, and for the remainder the top of the blade 
is bent at right angles, #o that in entering the wood it may 
cut the bottom of the dovetail. The timber to be cut is 
clamped upon the table, with its edge projecting far enough 
to be operated on by the saws, and the table is made to ad 
vance by a feeding screw, which is also shown in the sketch. 
By altering the rate of feed, dovetails of varying pitch may 
be cut. By reversing the bent blades in the dise, the recesses 
for the dovetails may be cut. The table is arranged so that 
it can be set at an angle, and blind dovetails formed when 
desired. 

Avsrratian Tetegraruy.—The Governments of New 
South Wales, Queensland, and New Zealand have agreed to re- 
commend the Parliaments of those evlonies to guarantee 
interest at the rate of 5 per cent. per annum upon the capital 
required for the submersion of a submarine telegraph cable 
between some point in New Zealand and some point in New 
South Wales. It is aleo ee to lay a cable from 
Normantown, in Queensland, to Singapore; this latter is to 
be a through cable, is to touch only at such points as may be 
agreed on, and is to be entirely distinct for the whole dis- 
tance from the line between Port Darwin and Singapore. 
The three colonial Governments will require to be satisfied 
that the contractors have made proper provision for the use 
of a through line of communication between Singapore and 
London. fhe guarantee is proposed to be granted for a 
term not exceeding 35 years upon a sum not exceeding 
1,000,0001. for the cost of the two lines. A sum of 12,000/. 
per annum is to be allowed to cover all working expenses in 
ful. All receipts above 12,0001. per annum are to pass in 
reluction of the guarantee; the contractors are to retain the 
net receipts in exeess of the guarantee, but if the profits are 
mor: than 10 eent., the vernments may require that 
the rates be lowered to amounts caloulsted to reduce 
the profits to 10 per cent. per annum. 
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THE FAIRLIE SYSTEM. We citer to Cin eens Sas iy Seek when. Coe 
engines are running over it. The resident engineer of the 
Tue great extent to which the Fairlie system of double | Nasajs and Oscarshamn Railway, writing recently, says: 
bogie locomotives has beea adopted in all parts of the world, | « We bavecurves with a minimum radius 0f1000 ft. ; several 
and the efficiency they have shown under every possible | of these are situated near to the town of Oscarshamn, and a 
condition of service and management, are facts not fully | -onsiderable traffic has been carried over them for upwards 
known. We believe, therefore, that we are doing a good | of two years, worked by engines on your principle, without 
service to railway engineers, especially to those who are | the road requiring any repairs worth mentioning. Within 
interested in the construction and working ef foreign lines, | the last few months a six-wheel coupled tank engine has 
by publishing some of the leading types of Fairlie engines | 4). heen placed upon the road, and the difference became 
from most of which a number of examples have been built, | a+ once apparent. In fact, we have already found it neces- 
and have been proved by experience. Of the eighteen types | sary to double spike the sharper curves, whereas with the 
selected for illustration in our two-page engraving, that) Fairlie engine the single spike proved amply sufficient. 








shown io Fig. 1, as built for the Pisagua Railway, Peru, | Fig. 16 illustrates a different class of Fairlie engine, of 


is the largest and most powerful. These engines, as well| which only a few examples have been built. They are 
| ' } A 




















s those shown by type Fig. 2, contain several specialities | double bogie, with a single pair of cylinders, and have 
of sai) hoe hie ie ot enlarge nach el j " 5 
; = the chief of whicb consists in enlarging each barrel | bee ig on the Great Southern and Western of Ireland 
ily at the firebox, and connecting the oval sections | since December, 1469. The results of over three years’ 
the tained by a long tapering pieces to the firebox casing. | work with them are shown in the annexed Table, which | 
The tubes diverge from each smokebox towards the firebox, | ojves the mileage. coal consumed, and cost of repairs. 
the upper ones sloping downwards from the centre to s 
urds the smokeboxes. Thie arrangement insures the! a 
netent eovering of the tubes even when the steep 5 per | Commenced Train Coal Coal Cost of _B pairs per 
, , ra er ip 
t. grades for which the Pisagua engines have been de- | < running. Miles. 4 , Repairs. Train Mile. 
: : : Die 
ned are ascended. The performance of the Mexican | “ = meee 
‘ ne (twpe Fig. 2) is highly satisfactory. Fig. 3 shows ewt. Ib. ead d 
the type of engines constructed for the Iquique Railway,| 1 pec, 22. 1969 76.804 15,298 | 22.81 460 13 9 1.47 
leru, where the gradients are exceptionally heavy, the| @)/May 9, 1870 74,557 13,594) 20.42 387 6 4 1.24 


firet 10 milea being lin 25, the eucceeding 11 miles 1 in 
K Fe 


f wed by 3 miles of lin 29. Upon this road the 


ad varies from six to eight six-wheel 
gh they often take twelve or fourteen. 
7 and 18, we illustrate two types of en- 


water has cost 2d. to 24d. per gallon, and economy of every 






ption was a matter of first importance to the owners of 


railway. It was upon this line that the American engin ir - : 
on the Fe iog R: ‘ ’ . gauge) 
Ijuique”’ was sentout by Mr. W. W. Evans, of New York, ; gon th F stin og Railw ay (1 ft. 11} io gauge), | 
. : type Fig. 1% being also built for the Matanzas Kailway 
with the undertaking that it would show a far more satis- | *- ’ - Fh. A 
. ' , Havana, with a 2 ft. 6 in. gauge. The latter are not yet at 
fu y and economical performance than the first Fairlie : f : - 
> sent out, and also named the “Iquique.” Results | work, but the performances of the former are well known to 
a wy pine ' f th ball a tl ; the a jallof the railway world. From carefully conducted ex- 
\ | “ t mess Of t jaienuge Jus thrown. he vs ’ . 
, : , | periments it is found that while the consumption of coal per 
The Fairlie. weiching but little more than the Evans, . ' “ 
ly - : : ton per mile for the four-wheeled coupled engines on this 
arri double the load over the heavy gradients just men aa tay ae = 
, : , . | line is 1.260 Ib., that of the Fairlie is only 1.005 1b. 
consuming far less fuel and water in the effort. : _ fr 
1: ; We could have made a much larger selection of types 
the American engine fell into disrepute with the owner of |... - 4 - an 
wey , illustrating the Fairlie system had space permitted. Those 
t ine, who gave a large order tor Fairlie engines as soon Ps . ys ‘ - 
; — - we have illustrated have sufficiently'proved, however, all that 
as these results were ascertained Fig. 5 shows a second typ . ha “ p 
' we have persistently advanced in favour of the principle. 


of enwine sent to Iquiqu j 


Those engines built for narrow gauge railway traffic are, s a - oak 
however, of higher interest Mr. Fairlie who so long | AMERICAN RAILROAD STATIONS. 
earnestly has advocated the introduction of narre ns Ir is well known that since the civil war, progress in the 


e railways, has had the satisfaction, not only of seeing | United States has been rapid and vigorous in all diree- 
n tiona, but in no department has this progress been more 
marked than in railroads. The main lines or arteries 
throughout the country are becoming every day more sub- 
etantial; and their permanent way, stations, warehouses, 
save shown clearly on many occasions, and as has been | Shops, &c., are rapidly assuming the solic appearance that 
monstrated by the actual nece ssities of practice. Fig. 7 | ¥®& S€€ on English and Continental roads. No road stands 
ws the engines Duilt for the Imperial Livny Railway, | higher in this respect than the Pennsylvania Railroad; in 
~, | fact, it has always maintained a pre-eminent reputation in 
matters of this kind, with its iron bridges, its solid bal- 
lasted track, steel rails, and fine shops. 
We publish on page 144 engravings of a passenger sia- 
tion erected recently on this jline at Bryn Mawr, eight 
miles from Philadelphia, a portion of the country thronged 


e determined opposition he has met with, disappear, but of 
building the locomotives for the principal of these new 
lines, Without them, indeed, the usefulness and capacity 


f narrow gauge lines is comparatively insignificant, as we 


Russia, with a 3 ft. 6 in. gauge rhis line is 38 miles long, 
with a gradient of 1 in 80 nine miles long. It is worked 
by the ordinary engines, weighing 17 tons each, and five | 
Fairlie engines, weighing 46 tons in working order. They | 
each able to take a 410-ton train up the gradient 

re spoken of at the rate of 10 miles per hour. 
The engines forthe Toronto, Grey, and Brace, and the 


Philadelpbians. It is only a sample of a number of others 
on the road, and shows what this road is doing, and pro- 
mises to continue doing, for the comfort of its patrons. 


Toronto, Grey, and Nipissing Railways of Canada, also 3 ft. 
6 in. gauge, are shown in diagram Fig. 9. They have been 
in work, and Mr. Edmund Wragge, the engineer of 


st commendation This station consists of a main passenger building and 


| agent’s dwelling combined, on the south side of the road, 
ines that Mr. Laidlow, president of the Credit Valley and a passenger shelter on the north side, an iron foot- 
Railw Ay, Canada, decided to use Fairlie engines for all bridge connecting both sides to prevent the necessity of 
the heavy traffic along that line. : | passengers crossing on the tracks. The buildings are con- 

vie, x shows s diagram of the Fairlie engine for the | 8tru ted of a handsome native gneiss rock, with dark point- 
lenver and Rio Grande Railway, Colorado, of 3ft. gauge ; | '"& #! d Connecticut brown-stone dressings. The interior is 





these lines, writes in terms of the hig 
{their performance. It was upon the performance of these 





and Fig. 12, the type of the Dunedin and Port Chalmers finished up with hard woods, black walout and ash, through- 
Kailway, New Zealand, with a 3 ft. 6 in. gauge. Concerning | °7*; and presents a very handsome appear ance. The main 
the performance of these engines, Mr. G. H. Amos, the | W4!U:ng-room covers an area of 24 ft. by 57 ft., and has an 
‘ eer in charge, writes, after running them through the | °Fe® timbered roof. The building is lighted by gas made on 
whole of the autumn and winter seasons: —“ These engines | *€ pre mises. 

: he 1 a doubt nothing can touch the Fairlie engine. The engineers and architects were Messrs. Joseph M. 
I have brought up from Port Chalmers twenty-six loaded Wilson and Henry Pettit. 

wagons and carriages, each loaded with 7 tons, up grades | —————————— 

f 1 in 56, where the train stood on two and three curves | COWPER’S HOT-BLAST STOVES. 


chains, and this on anything but a favourable day. | To tue Epiror oF ENGINEERING. 
, 


This may not seem much to you, but you must consider Six,--I observe in your list impression, in giving an 


I have been running this engine for six months on a| account of the interesting visit of the Institution of Me 
road that awy ordinary driver would not risk his life on— | chanical Engineers to the Landore and other works, you 
: road not only not ballasted, but very much like aj mention that the gas for heating the “Cowper hot blast 
i tield; in the second place, the pistons, &c., have | Stoves” at Landore was obtained from gas producers, but 


will you allow me te call attention to the fact that this is the 


er been looked at since they came out, in fact, 1 may | *" : - 
“| only instance in which gas for heating the stoves is eo 


they have not cost a pound for repairs from the time |“ “ - 
wore erected. Taciasers who have sean them werk (or emnee emreaet a large number of firms who are using my 
tonlshed at their performar OL ee et stoves? The gas is in every case taken from the top of the 
er — 2 one Fa) blast furnace, and used with perfect success in the stoves, 
t! it the rate of 3 ) and 35 miles an he ir, taking the | without inconvenience from dust or choking up. I observe 
curves splendidly ; in fact, you can form some idea of this | that the t mperature of blast is not noted—it was 1480 deg. 
I when 1 inform you that our longest length of straight | Fahr. at the tuyeres. 
ing is only @ quarter of a mile, the rest is all curves | . I am your obedient servant, 
ranging from 8 to 10 chains.” E. A. CowPzEr. 


k 13 are diagrams of engines sent to work the Patillos| 6, Great George-street, Weetminster, August 19, 1874. 
hailway, Peru, 2 ft. Gin. gauge, and the Pimentel and | = as 
Uhiclay Railway, 3 ft. gauge; and Fig. 14 isthe type of Cayaptas Pactric Rateway.—Messrs. Cunningham and 
engines for the NassjO and Oscarshamn Railway of Sweden | Lewis, of the Canadian Pacific engineering staff, have left 
‘These latter are however 4 ft 8} in. gauge. This line is | Ottawa with a party of thirty for Manitoba. The party has 


laid with 45-lb. rails, and the following evidence of one of | been detailed to survey a line from Fort Garry 400 miles 


with summer residences and country seats of wealthy | - 
4 ~ | which is assumed to be a novelty and the invention of Mr. 


THE SCREW PROPELLER. 
To tux Eprror ov Exeinzgntne. 

S1n,—Allow me to ex my satisfaction at finding that 
Mr. Wimshurst has @ public disclaimer of those points 
of his ge referring to the screw propeller. As he has 
done this, I may quit that part of the question, leaving Mr. 
Wimshurst to settle with his sponsor, Mr. E. J. . the 
propriety of claiming public ition of services which, 
when challenged, he now treely its he never rendered. 

If you will accord me space, | will for the benefit of Mr. 
Wimshurst and others whom it may concern place on record 
facts regarding the Archimedesand Novelty, upon which boats 
much stress is laid in the petition—facts proved by the result 
of the trial held 30 years ago before Lord Denman. On that 
oceasion it was clearly proved that Sir F. P. Smith's screw 
| and its arrangements were_a complete failure, and the Archi. 
| medes’ afterpart was altered and fitted in every respect ia 
| accordance with Mr. J. Lowe's patent of 1838, as also was 
the Novelty. 

The following is an extract from my late father’s specifica- 
| tion of 1838: 

“ Fig. 1 represents so much of the stern of a vessel having 
my apparatus applied thereto for propelling as will enable 
me to explain the nature of my invention. The blades it will 
be seen are at the stern of the vessel, and the shaft on a line 
parallel with the keel, and the shaft in passing through the 
vessel below the water line is through a stufling-box in order 
to render the same water-tight.” 
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Now it is well known, as I said to you in my letter of the 
3ist ult., that this arrangement of placing the propeller at 
the stern of the ship has remained unaltered up to the pre- 
sent day, and its universal use has proved of vast ser- 
vice to the country. What chalk and cheese, as put forth ia 
Mr. Wimshurst’s letter of the 14th, have to do with the 
question of my late father’s rights, I think a lawyer would 
be at a loss to find out, therefore Mr. Wimshurst is quite 
right in basing bis demands upon chalk and cheese. 

Mr. Wimshburst has abandoned his unfounded claim to 
public recognition with regard to the screw. Your readers 
will I think see that the above extracts, dismiss his pretensions 
to the improvements in the afterparts of vessels, to keep 
those claims company. 

Yours truly, 
Hewgretta VaNsiTTakt. 

4, Maid of Honour-row, Richmond, August 18, 1874. 


WORTH’S TAR PUMP. 
To raze Epiror or ExGinereina. 
Sin,—In your impression of the 7th instant, I find an 
illustration of a slide valve pump, with a description annexed, 


Worth. Now I beg to inform you that this kind of pump 
has been in use on the Continent for ever so many years. 
Scores of pumping engines on this principle have been made, 
among others, by the Atlas Engine Works, Amsterdam, and 
may be seen at work, any day, at most of the sugar works 
and breweries of that city. 
By publishing this you would much oblige, 
Your constant reader, 


Bad-Soden, August 12th, 1874. E. J, SILLEM. 


,OBEY’S VERTICAL BOILER. 

To rus Epiror or EnGinesrine. 
Str,—Having been some time from home it is to-day 
only that I have seen a letter in your issue of the 3ist July, 
from Mr. Geach, respecting Messrs. Robey’s vertical boiler, 
with ‘an illustration showing details of one made by him 
three years ago in which Mr. Geach states, “ You will find 
every detail of Messrs. Robey’s boiler illustrated in your 
paper of the 10th ultimo.” 

As some of your readers may have made but a superficial 
examination of the two designs, it will be Well to correct the 
error into which Mr. Geach has fallen in making this 
statement. 

Without indicating all the points of difference in the two 
designs, it will be sufficient to mention that in Mr. Geach’s 
boiler, the water tubes are bent, they are of large diameter, 
diffieult to make and fix, and impossible to replace without 
pulling the boiler to pieces. 

In Messrs. Robey’s the tubes are straight, they are of 
small diameter, pont made and fixed, and any one can be 
taken out and replaced without further disturbance than 
breaking the manlid joints. 

Further, Mr. Geach’s mode of construction necessitates # 
large shell, and admits of but little heating surface, and as he 
states, “is not designed for fast steaming.” Whereas Messrs. 
Robey’s permits of a very large amount of most valuable 
heating surface being arranged in the combustion chamber, 
and is designed for fast steaming with small consumption 
of fuel. 

Trusting you will — insert this in your next issue, 


aie 5 








the great advantages of the Fairlie engine is worth quoting. | west. 


August 13th, 1874. 
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INDIAN PUBLIC WORKS DEPARTMENT. 
‘ To tux Eptron oy Exetnzsatne. 


Srz,—Referring to the letter from “ Unitas,” which ap- 
ared in your issue of the 3rd ultimo, in which he enters 
into the subject of the furlough and pension rules applicable 


to civil members of the Public Works Department in India, 
{ shall feel obliged by your permitting me to make « few 


remarks upou @ subject that has escaped 


the notice of him- 


self and your correspondent ‘“‘ Junglee,” but which I, as a 
sufferer, think to be well worthy the attention of both present 


and future members of the department. 


t is true, as stated by “ Unitas,” that the members of the 


service appointed in this count 


by the Secretary of State 


hare been granted the benefit of the new civil furlough rules ; 
but I regret to say that they have been denied the benefit of 
one very important clause of the same, a defect which, in my 


opiniv 
increased leave. 


vn, if not rectified, will render fruitless the concession of 
The clause I allude to is that part of the 
civil leave code that fixes a minimum of 500/. per annum as 
the allowance to be drawn by a covenanted civil servant on 


ordinary furlough in Europe, but which we have not been 


allowed the benefit of. 


In my case I draw 1701. a year less 


than this minimum sum, although I have served upwards of 


thirteen years in India, and have been as well off in the way 
Owing 
lowance I have been pre- 
rented from moving about and otherwise improving my pro- 
fessional knowledge, an object that I had very much at heart 
when taking furlough, and thus render myself a more effi- 


f promotion as any of those that came out with me. 
to the smallness of my furlough al 


cient member of the department on my return to duty. 


Referring to the remarks of your correspondent “ Friend” 
on “ Junglee’s” first letter, I will, with your permission, state 
the result of my experience in the matter alluded to, and | 


leave others to draw their own conclusions therefrom. 


In the presidency to which I am attached six went out in 
ed, one | 
the re- | 
maining two (another and myself) are now on furlough in | 
this country in shattered health, and without having served 


my year ; of this number two are dead, one bas resi 
has been transferred to another part of India, an 


years in India to render us eligible for a small pension, 
that should either of us be unable to return to duty, which 


not, I am sorry to say, an unlikely feontingency, we lose | 
Thus in my case I return to England | 
after spending the best years of my life in India a compara- | 


claim to pension. 


tive stranger, in broken health and penniless, as with my 
mall salary and heavy expenses I have been unable to put 


by anything against a “rainy day.” If these few facts are not | 
sufficient to cause men to try and have the pension rules a total decrease since December 25, 1873, of 144,418 tons. 


amended and also the pay of the civil members increased, I 
not know what to say. 
I remain, Sir, yours respectfully, 


August, 1874. Beta. 


NOTES FROM SOUTH YORKSHIRE. 
SuHerrietp, Wednesday. 
of Yorkshire and Derbyshire Miners.—The 
nas to the 2 per-eent. reduction of wages will, it is 
stated, be commenced in London to-morrow. The masters 
will be represented by Mr. Robert Baxter, of the well- 
nown firm of Baxter, Rose, and Norton, and the men by 
r. Samuel Woflinden, who is one of themselves, and Mr 
Lioyd Jones, of London, who will act in the absence of Mr. 
Thomas Burt, M.P., for Morpeth. 
made known on Friday. 


The Strike 


arbitrat 


Coal Traffic by Railway to London.—The traffic of coal 


sent by rail to London during last month was much less 
an during any month for a long time past—in fact the 


(reat 


La | 


he Great Eastern Company, on the other hand, 
carried 8000 tons more than the Great Northern, although 
t is wholly dependent upon that line and the Midland for its 


¥ 


apply. Of the total tonnage the Midland carried 131,227, 
London and North-Western 86,150, the Great Eastern 
1.377, and the Great Northern 53,668 tons. Of the Silk- | 


against 19,729 tons in July, 1873. Twelve of the principal 
pits working the Barnsley thick coal sent 10,700 tons, whilst 
in the same month of last year they despatched 14,756 tons. 
The four chief West Yorkshire pits fell off to the extent of 
nearly 50 percent. In the Derbyshire district, Clay Cross 
as fallen off very largely, and Langley Mill has secured 
t iwith nearly 6000 tons per week. The eleven leading 
f the district sent 84,972 tons as against 95,959 tons in 
y, 1873. 
Position and Progress of Coal and Tron Companies.— 
veral highly interesting reports have been issued by the 
ectors of various local and district coal and iron companies 
nthe past few days. That of the well-known Staveley 


ea 


J 


293.9211., which, with 23,639. brought from last aceount, 
1. and 21. per share are paid on the two classes of shares, 
© being 1002. with 552. paid up, and the other J0/. fully paid 
p; 60,0001. is added to the reserve fund in order to meet a 
'ge expenditure on new works, and 82,1111. is taken for- 
ward to next year’s account. In conjunction with the 
ept ridge Coal 
preiminary work for a new colliery at Newstead—two 
: having alre ady been sunk. Satisfactory progress has 
ren made with the sinking of two pits at Barlborough, and 
a view of maintainmg the present output of house 
‘' arrangements have been made for sinking a new pit at 
Staveley, which will, when completed, be 370 yards in depth. 
nother blast furnace and engine will be built, making, when 
-nisbed, a total of eight blast furnaces. The works, plant, 
<c., have been efficiently maintained. 


, A Sheffield Tramways Company (Limited)—The result 
of the halt year’s working of this company bas been satis- 
‘actory, the gross receipts having been 59497. and the ex- 
penses 40507. Out of the balance a dividend at the tate of 
‘t Pet cent. per annum is recommended. The section from 


noe 


The result will probably | 
| attendance on Change at Middlesbrough, and a fair amount of 


ne coal eight ‘leading collieries sent only 9028 tons as | 


il and Iron Company (Limited) shows the year’s profits to | 


6114. available for dividend. Out of this, dividends | 


and Iron Company they have completed | 
|read and explanations given thereon. 


Attereliffe to Carbrook and the stabling establishment were | were delivered from different platforms. Three resolutions 
opened some time back. The third section is being con-| were passed, the purport of which were that during the 
strueted from Brightside to Attercliffe, and will be shortly | past twelve months the condition of trade made a reduction 
ready for traffic. of wages imperative. Notwithstanding this, the union of 
pitmen had increased numerically ont financially. They 
| regretted arneyiee between employers and employed. The 
: 'y solution of the difficulty was an extensive establisiment 
: of co-operati tions. 
_ Glasgow Pig-Iron Market.—Since Wednesday last very ed donosited tn the Co-operative Mining | Saris po 
little business has been done in the pig iron market. On | The suffrage should be extended, manhood suffrage being the 
Thursday the quotation was 88s. 9d. at the opening of the only true and just basis of electoral sight. Buch was the 
market, closing rather easier, sellers 88. On Friday the | subst of resolati It is fide tly believed that 
first business was at 87s. 6d. improving to 88s. 6d., and closing | the wages question will be amicably omega. 
FOREIGN AND COLONIAL NOTES. 


firm. On Monday a few transactions took place from 87s. 9d. 
to 87s. = owe ewe d the market was steady at the same | 
rate. Iron is still being taken from stores in small quantities, ; 
and the stock in public stores is now about 21,800" tons, the | Deep Sea Soundings.—When H.M-S. yy a ed 
smallest stock known. Makers are more anxious to sell for Te°estly coming round from Melbourne to Sydney she 
P sounded (after passing through Bass’s Straits) at a distance of 

about 10 miles from the land, and she only found bottom 

at 2200 fathoms. This would seem to show that the bottom 


forward delivery, and as 104 furnaces are now in blast 
storing will likely soon commence and trade be put on a 

of the South Paeific slopes off from the Australian Continent 
at a considerable angle. 


more legitimate basis, the present stock being far too small 
A Public Park for Buenos Ayres—A 


for such a gigantic trade. To-day, Wednesday, a few lots 
changed hands from 87s. 9d. to &7s. closing sellers at the 
Sarmiento for the creation of a grand public part at Buenos 
| Ayres at a cost of 80,0001. has received the approval of the 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 








latter figure, buyers holding off. The undernoted are the 
present quotations : 


ject of Prosident 
No.1. No, 3. 





| fairly busy and small orders constantly dropping in. 


Northern has not carried so little since September | proved demand, and No. 4 is not so plentiful owing to most | steel rails were laid down in the road-bed. 





sd. 8. d. Argentine Congress. The site will be > less than 600 acres 

G.m.b., at Glasgow ove 92 6 to 94 84to 85 in extent. 
tarts = $ q 

Coline m7 8 950 | Pemnalyanian Coal—The movement of coal orer the 
ime -. -.. * ni 1110 876 railroads of Pennsylvania last year was 30,050,083 tons. 
Oedehece + Rae ame ~ 98 0 876 | Bitaminous coal was also transported last year to the 
Monkland ge a 9 0 85 0 | extent of 12,764,292 tons. A great deal of this coal was re- 
Clyde ~ is 95 0 85 0 | conveyed, a8 the production of coal in Pennsylvania did not 
Govan, at Broomiclaw i one 93 6 850 j reach last year the imposing total was 42,614,376 tons. 
Langloan, at Port Dundas 1150 910 | The Simplon.—M. Vauthier has presented to the French 
Calder ” - 1150 876 | Society of Civil Engineers a report on a proposed tunnel 
Glengarnock, at Ardrossan eee 1026 87 6 through the Simplon. The execution of such a tunnel would 
Eglinton 5 930 830 carry coal from the Loire basin on to the Italian market, at 
Dalmellington ,, ove 940 850 | prices which would render English competition difficult if 
Carron, at Grangemouth, selected 1060 = not impossible, 
8 i oe he ies 00 90 ¢ , 3 ; ; : 
sol a Met Bo | uth Lalnn Riley The trie of hin unnaking 


| has made little progress this year. Still an advance of 
20,4431. was established to July 15, this year. The Calabro- 
| Sicilian lines, worked by the South Italian Company, also 
pv ge an increase of 53731. in their earnings to July 15, 
this year. 


(The above ali deliverable alongside. ) 

Bar iron . 101, 
Nail rods... ose eve om 101. 

Last week's shipments of pig iron amounted to 9488 tons as 

against 10,717 tons in the corresponding week last year, being 


| _ Telegraphy in Texas.—The United States Secretary of 
| War has taken measures for the construction of telegraph 
‘lines in Texas, for which 100,000 doles. were appropriated in 
the last session of Congress. The object is to connect mili- 
tary posts. 

South Australian Steel and Iron.—The South Australian 
Iron and Steel Company (Limited) has been formed with a 
eapital of 3000/. The object is to smelt very rich magnetic 
|; and hematite iron ores which are found in the neigbbour- 
| hood of Mount Cone, about 15 -miles-inland from Victor 
| Harbour. The company holds ten mineral claims, and it 
| has also secured a freehold of 93 acres, on which a furnace 
}and other works are being erected. The furnace is built 
| after the design of similar furnaces at work at Vordenberg, 
| in Sweden. It has a cubic capacity of 452 ft., and it is esti- 
| mated that it will be able to turn out 714 tons of pig iron in 
{24 hours. The company has also erected a horizontal engine 
eapable of working up to 20 horse power. 


Milwaukee and St. Paul Railway—-The directors of this 
For forge iron there is an im- | undertaking report that during the past year 6175 tons of 
Additional 
of the furnaces making No. 3. The price of forge is about | equipment was also provided as follows: 16 first class loco- 
58s. and 59s., and is likely to be a little higher. All kinds of | motives, 2 sleeping cars, 8 first-class passenger cars, 4 mail 
iron is in demand, and it is certain that this urgency for de- | and express cars, 15 flat cars, and 64 coal cars. At the close 
livery will continue to the end of the shipping season, or at | of December, 1873, the company had 119 miles of stecl rails 
all events as long as the Baltic ports are kept open. As a| in the road-bed. 


rule the furnaces are working well now. Jarrah Timber.—This valuable product of Western Aus- 

The Finished Iron Trade.—Inquiries are more numerous | tralia, is growing in appreciation in the neighbouring Aus- 
in the finished iron trade. During the present week the’ tralian colonies, and also in New Zealand. Ihe Western 
whole of the iron works on Tees-side are laid off. To prevent | Australian Timber Company recently received an order for 
any possibility of a misunderstanding between masters and | as many as 10,000 railway sleepers. Further supplies for 
men, the whole of the workmen were served with proper | New Zealand are also being arranged for. 
notice tojleave the works, and were paid last pe - Of Artesian Welle in Manitoba.—Some attention is being 
course on Monday next they will ronagery emp ny os if ‘4 devoted io the new Canadian province of Manitoba to the 
that time it is expected that orde-s will be more plentiful. | i oving of Artesian wells. No less than seven successful 
As we have mentioned previously, the competition of Welsh | _, E.. 

‘ Segoe ells have thus far been sunk. 
railmakers has been keenly felt by makers in the North of : E 
Pennsylvanian Railroads.—The cost of the railroads in 


England. It is well known, however, that Wales cannot | , ; 
execute all the orders in the market, and some of them must | 9peration in Pennsylvania, including their equipment, has 
soon find their way to Cleveland. Plate makers are busy, | been officially feturned at 621,812,04s dols. This estimate is 
and are quoting plates at 9/. 5s.” to 9/. 10e. per ton at the | brought down to the close of 1873; it does not embrace, 
works. A good many small orders have been booked during however, upwards of 1000 miles of colliery railroads, both 
the past week. above and below the water level in the anthracite coal regions 
of the state. There are nearly 500 miles of these rvads in 
Schuylkill county alone. The receipts of the railroads of 
Pennsylvania from all sources last year were 147,995,214 dols. 


Bar Iron.—There is no change to report, makers bein 
A goc 
many parcels of puddled bars have lately been placed here 
on Middlesbrough account at fair prices. 


Hematite Iron Ore.—Several good sales have been made 
during the week and prices are advanced from Is. to 2s. per 
ton for first-class ores. Ironmasters here show more dispo- 
sition to purchase. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Market.— Yesterday there was a large 


business was transacted. Within the past few days a good deal | 
of No. 8 Cleveland pig has been sold for delivery this month 
at about 721. 6d. per ton. 





be 
} 


Another Failure in the Iron Trade.—A few days ago a 
mee ting of creditors of Messrs. Hopper, Radeliffe, and Co., | 
Ferryhill, was held at Newcastle at the offices of Messrs. | 7), distance run by passenger trains last yeat was 26,464,419 


Gillespie, Swithinbank, and Co. Mr. John North, solicitor, les: by freight trains, 69,685,408 miles: and by coal t 
appeared for the largest trade creditor, and occupied the | 9.816.996 miles pen «fin etre Te eam ap tenet. 


chair. Creditors to the amount of seven-tenths of the entire : . 
unsecured claims being represented, the balance-sheet was| reat Northern Telegraph Company.—The number of tele- 
It was then resolved | grams pe gome- poets boand Great —— Telegraph Company 
that the directors be requested to present a petition for | im the first o year was 984,054, as compared with 
liquidation. The creditors present also resolved to accept a | 242,298 in the corresponding monet of 1873. The revenue 
composition of 10s. in the pound. acquired by vl a was 53,5761. in the first half of this 
° ‘ year as com with 55,0101. in the corresponding period of 
The Coal and Coke Trades.—There is no material change | 47g showing an increase this year of 25,566. The increase in 
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the reduction of the pitmen’s wages. On Saturday as tates fice. _ 
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THE UNSEAWORTHY SHIPS 
COMMISSION. 

Ix our former article on the final report of the 
Royal Commission presided over by the Duke of 
Somerset, we dwelt chiefly on the subject of over- 
vading, and we promised to return to the question 
ol surveys and some other points dwelt upon in the 
Commissioners’ Report. 

[t will be remembered that from the earliest days 
of the Commission we have maintained that the 
only practicable and statesmanlike way of accom- 
plishing a periodical survey of all British ships 

















without individual hardship, and without hindrance 
to trade, was to establish a national register society, 
by bringing about a union between Lioyd’s and the 
Liverpool societies, and by the Government requir- 
ing that all British ships should obtain a class at 
least denoting seaworthiness. This, however, does 
not appear to have iound favour with the Commis- 
sion, and its practicability alone was probably sufli- 
cient to place it out of harmony with the sympathies 
of the majority of the Commissioners. Ther say : 

** Voluntary associations may modify their rules 
as experience may guide them, and shipowners can 
withdraw their ships from the register, or adopt the 
new requirements, If, however, a public depart- 
ment, having imposed compulsory rules, were sud- 
denly to change them, great inconvenience would 
ensue to the whole mercantile community. On the 
other hand, if the Government or any authorised 
body could say, this or that mode of construction is 
legally sufficient, and shall receive our certificate, 
the shipowner, on compliance with the law, would 
be relieved from all further care in this respect, and 
would seek nothing beyond its requirement. Some 
witnesses state that disadvantages have arisen from 
the rivalry and competition between Lloyd's and the 
Liverpool registers. Both these societies, however, 
direct the attention of shipowners to faults in con- 
struction, and to insufficiency of repair ; both have, 
therefore, contributed to the greater efficiency of 
merchant ships.” 

** We are of opinion that it would be equally in- 
expedient to attempt to supersede these societies by 
a public department, or to amalgamate them with 
the view of investing the combined body with legal 
powers,” 

Perhaps nothing could show more clearly than 
the above that the Commission either would not, or 
did not, understand the true bearings and histor 
of the mercantile marine in relation to this onch 
of their inquiry. Their reasoning might, perhaps, 
have been excusable if it had been used during the 
first week of their sittings, when they could not be 
expected to have much knowledge of their subject. 
It is, however, anything but creditable to their in- 
telligence, after so many months’ inquiry, that they 
should continue to argue on false premises, and 
almost wholly beside the mark. They say, in effect, 
that if the register societies were combined and 
authorised by Government, they could not modify 
their rules as experience may guide them, without 
causing great inconvenience to the whole mercan- 
tile community; whereas at present they may do 
so without causing inconvenience, because ship- 
owners can either withdraw their ships from the 
register, or adopt the new requirements. But how 
does the case stand ? 

At the present moment the bulk of our seagoing 
mercantile marine is placed voluntarily under perio- 
dical survey, and of the new ships building it is the 
exception to find one not building under survey for 
classification, Alterations in the rules which regu- 
late such a vast property must therefore be in the 
future, and must have been in the past made with 
extreme care, and after ample consideration by all 
concerned, and, moreover, they must not be retro- 
spective. These are conditions which apply to the 
register societies as they stand, and would equally 
apply to a combined register recognised by Govern- 
ment. And the security for their being acted upon 
rests, not as the Commission suppose on the fear 
that owners will withdraw their ships from classifi- 
cation, but on the outside pressure of opinion 
brought to bear upon the Committee of the Register 
| Society, who, we may suppose, would, as at present, 
represent equally the opposing interests of the 
underwriter, merchant, and shipowner. 

Those who study the subject will, we are sure, 
not fail to see that the effect of Government recog- 
nition and compulsory classification would be to in- 
| tensify outside pressure and influence, and tend to 
insure that changes made in the rules should be 
| wise ones, and not such as to cause ‘* great incon- 
| venience to the whole mercantile community,” 
| Again, let us consider their argument that “ if the 
Government or any authorised body could say this 
or that mode of construction is legally sufficient, 
and shall receive our certificate, the shipowner, on 
compliance with the law, would be relieved from all 
further care in this respect, and would seek nothing 
beyond its requirement.” This we will venture to 
characterise as one of the most erroneous state- 
ments ever made in an official document addressed 
to Her Majesty, and it is contradicted by facts in 
abundance, and patent to every one. To go again 
to the register societies as they are at present con- 








stituted, Lioyd’s bas in its Register Book for 1873-4 


recognition affect such facts as these? The Com- 
mission could surely never have that if 
Government were to enact that all unclassed ships 
must henceforth obtain a claas at Lioyd’s, that it 
would cause owners who now go in for 100 A 1 iron 
ships to build in future 75 A 1 ships, or that, instead 
of having a good 14 years A ] wood ship, an owner 
would have a ship built which would perhaps be just 
fit for an E class! Put in this way the statement 
would excite the ridicule of the whole shipping 
community, and yet it is in effect exactly what the 
Commissioners say, 

So much for the only arguments the Commission 
oppose to the feasible, and perfectly constitutional 
scheme proposed for utilising the machinery of the 
register societies to insure the periodical survey and 
efficiency of the hull and equipment of the whole 
mercantile marine of the country, 

The advantages which would accrue to shipping 
from a termination of competition in classification is 
lightly touched upon by the Commission. ‘This, how- 
ever, is by no meansa small matter, as doubtlessmuch 
very inferior iron is daily being put into merchant 
ships, and the register societies owing to competi- 
tion are scarcely strong enough to grapple with the 
evil firmly and efficaciously. It is equally certain 
that the influence of competition in classification 
caused the scantlings of iron ships to be reduced in 
many cases below the limits of efficiency, and in 
some to the limits of danger. Sad experience, how- 
ever, has tended to correct this evil, but there is 
still room for much improvement, which would be 
facilitated by a union of the register societies, and 
especially if the combined society were to be re- 
cognised by the Government as a national register 
of shipping. 

It been said that if classification were made 
compulsory in a register society such as Lloyd's, 
there would be ‘an absolutely irresponsible trading 
concern in charge of the British mercantile 
marine.” This, however, is by no means an ac- 
curate representation of the case, In the first place 
Lloyd's is in no sense of the word a trading con- 
cern. There are no such things as dividends to be 
divided, or profits to be made in it, It is essen- 
tially a public institution which has grown up with 
the mercantile marine of this country to satisfy 
certain commercial necessities. During the building 
of a merchant ship Lloyd's acts as an arbiter between 
the shipowner and shipbuilder, and insures that the 
latter gives to the former a vessel built according 
to the contract. After the ship is built and afloat 
this same institution acts as arbiter between the 
shipowner and the underwriter, or the merchant. It 
insures that as long as the vessel retains her class 
in the Register Book she is kept in good repair and 
in a seaworthy condition, the degree of perfection 
being shown by her particular class. ¢ under- 
writer therefore knows the quality of the ship he is 
insuring, and the merchant has equal knowledge of 
the ship in which he trusts his goods. ain, in the 
event of the vessel becoming damaged, and the owner 
having claims on the underwriters for the same, it 
rests with Lloyd's surveyors as independent experts 
having complete information of the vessel's condi- 
tion before receiving the damage, to see her restored 
to her former state without injustice to either y- 
Again, as a standard to regulate contracts for build- 
ing, and to facilitate the buying and selling of 
shipping property, a classification such as Lloyd's 
is indispensable to the mercantile community. But 
it is mo more a trading concern than the public 
Exchequer is a trading concern ; even less 80, 
cause there is no political capital to be made out of 
surpluses. The committee of Lloyd’s Register 
have no power to dispose of profits except for public 
pur connected with the objects of the society, 
such as extending their staff of surveyors, elaborating 
the Register Book, or reducing the fees for aurvey, 
so that the money is expended for the benefit of 
the shipping community. It will thus be seen that 
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with one hand is put in again with the other. And, 
moreover, he has a voice in the operation through 
his representatives on the committee of ye oar 
It is quite misleading, therefore, to talk about its 
being ‘‘ an absolately irresponsible trading concern 
in charge of the British mercantile marine.” 

As we have seen, the Commission were of opinion 
that it would be equally inexpedient to attempt to 
supersede Lioyd’s and the Liverpool registries by a 
public department, or to amalgamate them with the 
view of investing the combined body with legal 
powers. 

We have shown how weak their reasoning is on 
the second point. On the first point it is cogent 
enough. ey say: 

“The Government is not concerned as these re- 
gistries are, to ascertain whether a ship is fit for 
the conveyance of dry and perishable goods, but 
merely whether the ship is seaworthy. A Govern- 
ment certificate would therefore include a lower 
grade of ship than would be admitted, at least in 
the higher eames of these registries. Such a system, 
by including under one certificate the inferior as 
well as the best vessels, would discourage improve- 
menta in shipbuilding.” 

The commercial requirements fulfilled by Lloyd's 
enumerated by us above, afford also abundant proof 
that it would be out of the question for the register 
societies to be superseded by a Government depart- 
ment. It would be something like decreeing that 
in future all physicians, barristers, &c., before being 
permitted to act as such must undergo a Civil Ser- 
vice examination. But the difficulties and objec- 
tions in the way of Government recognising a united 
register society, and requiring all ships to obtain a 
class in it, are far from serious, The number of 
unclassed seagoing ships has been put down at about 
6000. ‘This is little more than half the number of 
classed ships now under periodical survey at Lloyd's. 
Of what types are those unclassed ships composed ? 
A large number of them are iron steamers belonging 
to the great lines. These are now under compulsory 
survey by the Board of Trade for the passenger 
service, and would not be seriously affected by the 
pesense change. Of the remainder the bulk is 
made up of vessels that have previously been classed 
at Lloyd's, but for want of repairs or other reasons 
have lost their Lloyd's classification, and some have 
obtained foreign classes as a substitute. They 
could, therefore, with little or no real hardship, be 
placed under the hands of Lloyd's for survey 
and repairs, with a view to obtaining a certifi- 
cate ms seaworthiness. At least, those only 
would find it a hardship whose ships were un- 
seaworthy, and this would be the intention of the 
Legislature, and must necessarily take place if we 
are to stop the sailing of rotten and dangerous 
vessels, Such a course could surely not be said to 
hamper trade, or drive honest shipowners to register 
their ships under a foreign flag. It could be 
adopted without interference with that large pro- 
portion of the mercantile ships of the country which 
are known to be sound, because they are already 
classed voluntarily. And besides this it would not 
be, as is pretended, taking upon the Government 
the responsibility for the seaworthiness of the 
shipping of the country, and thereby relieving ship- 
owners from responsibility, but would be practi- 
cally, according to shipowners, underwriters, mer- 
chants, and others engaged in shipping interests, 
the right, which is often claimed by and accorded 
to other classes of the community, viz., the right to 
govern themselves, within the law, by a represen- 
tative body of their own election. 

The failure of the Commission to investigate fully 
and appreciate the only scheme practically avail- 
able for carrying out the wishes of the country for 
a periodical survey of all seagoing vessels is cer- 
tainly to be deplored, but to those who have 
watched the bent of their inquiry it is scarcely 
matter for surprise. 

In a future article we shall offer some remarks on 
the remaining portions of the Commission Report 
and on the views expressed by Mr. Plimsoll and 
others concerning the conduct of the Commission 
appointed by Her Majesty ‘ to inquire into the 
alleged unseaworthiness of British registered ships.” 


THE BRITISH ASSOCIATION. 
Arter a lapse of twenty-two years the British 
Associationfor the Advancement of Science is again 
holding, or preparing to hold, its annual congress in 
the interesting and important town of Belfast, at once 
the commercial and manufacturing capital of Ireland 
—the Northern Athens, as her educated citizens 














prefer to call it. The meeting promises to be quite 
equal to the average of the meetings of recent years, 
although it is not fora moment to be supposed that 
it will be as successful in point of work, members, 
and enthusiasm as one or two that have occurred 
within the last dozen years or so, particularly the 
one at Neweastle-on-Tyne in the year 1863. One 
difficulty that this, the forty-fourth meeting of the 
Association has to contend against is the fact of a 
great strike existing in the staple trade of the town 
and surrounding district, the manufacture of linen 
goods. The strike is now in the seventh week of 
its progress, and it still seems to be far from a 
settlement. It arose through the determination of 
the mill-owners to reduce the wages of the workers 
by 10 per cent., both employers and employed 
have manifested little or no disposition to come to 
terms ; and the efforts of various well-wishers of both 
parties, whohave attempted to bring abouta compro- 
mise, have failed in effecting the desired success. On 
account of the strike, and the wide-spread misery 
and discontent to which it has given rise, the manu- 
facturers and other well-to-do persons directly or 
indirectly interested in the linen trade are taking 
practically no interest in the meeting, and hence the 
want of local support and local hospitality may act 
injurious by so far as the year’s success is con- 
cerned. Many persons who desired to visit the 
factories on this particular occasion will be disap- 
reg oe unless the strike terminates within the next 
ew days, ‘There is certainly much to see in and 
around the town, and it will be matter for much 
regret, both on the part of intending visitors and 
those who would have been visited, if the industrial 
war does not have an immediate and somewhat satis- 
factory termination, 

Many eminent men have signified their inten- 
tion to be present in Belfast on this occasion. 
Already a considerable proportion of them have 
come to hand, and numbers are flocking into the 
reception-room from hour to hour, for the purpose 
of having themselves enrolled as members or asso- 
ciates, making inquiries about letters, lodgings, ex- 
cursions, &c. The reception-room that is placed at 
the disposal of the Association is the Examination 
Hall of Queen's College, the institution in which 
nearly ali the sections will hold their daily meet- 
ings. Such sections as cannot find room in that 
institution will meet in either of two educational 
institutions immediately adjoining, and known as 
the Methodist College and the Assembly or Presby- 
terian College. They are all in the southern suburb 
of the town, about a mile or so from the active and 
central business parts, but they are readily reached 
by the swift-flying jaunting-cars, which form such a 

-culiar institution in Ireland for street locomotion. 
Phe hotels are, as a matter of course, situated in 
the central part of the town; but there are not 
many of them, and hence many of the visitors to 
Belfast this week are glad to get possession of 
wivate lodgings, of which, through the energetic 
abours of the local committee, a very extensive list 
has been made out and printed for use, with the 
amount of the accommodation and the terms. 

The work before the Association for the next eight 
days is almost arranged. There was a meeting of 
the general committee on Wednesday at one o'clock ; 
then the committees of sections met at two P.M. 
to arrange the business programmes of their re- 
spective sections for Thursday, At eight o'clock 
on Wednesday evening Dr. Williamson resigned the 
presidential chair to the president-elect, Professor 
Tyndall, who proceeded to deliver his inaugural 
address, which, by the way, is one of the most mar- 
vellously able productions that has ever been de- 
liveredfrom the presidential chair. On another page 
the first portion of this address will be found. It will 
doubtless give tone to the subsequent proceedings, 
and there is a confident expectation that what may 
be called *“* Tyndall’s Year” will be great in Dar- 
winism. ‘lhe two evening lectures to the members 
were delivered by two of Professor ‘lyndall's 
personal friends, namely, Sir John Lubbock and 
Professor Huxley, who are two of the great leaders 
in that line of scientific speculation. By arrange- 
ments made through the local committee, the 
working classes of Belfast will have the oppor- 
tunity of listening to a lecture on ‘ Oxygen,” by a 
great master in scientific exposition, Dr. Odling, 
the Professor of Chemistry at Oxford. (Parenthe- 
tically, it may be mentioned that there is a peculiar 
propriety in that stale but ever-fresh subject being 
the theme of a public leeture on such an occasion, 
this year being the centenary of the discovery of 
oxygen by Dr. Priestley.) 











There will of course be a good deal of sight-seeing 
in and around the town; andnumerous excursions are 
arranged, so that visitors need not return home 
without witnessing many pe tape | features of the 
natural scenery of the North of Ireland, ancient 
remains, and modern efforts at developing the in- 
dustrial resources of the country. Some of the 
most interesting excursions will be to districts 
where mining for rock salt, coal, and ironstone, and 
where the manufacture of compressed peat are 
carried on. We shall refer somewhat in detail to 
these excursions next week. 

In concluding this preliminary notice we may men- 
tion that in Section G (Mechanical Science) Pro- 
fessor James Thomson, C.E., L.L.D., now of Gias- 
gow, but formerly of Queen’s College, Belfast, 
presides. In Section A (Mathematical and Phy- 
sical Science) the president is the Rev. Pro- 
fessor J, H. Jellett, M.A.; and Professor Hull, 
F.R.S., of the Geological Survey of Ireland, 
presides in Section C (Geology). Many important 
papers are promised in all the sections. 








SANITARY NOTES. 

One of the most important questions relating to 
sanitary matters was seer before the House of 
Commons shortly before its prorogation. In pur- 
suance of antecedent promise, Mr. Secretary Cross 
moved the adoption of several new standing orders, 
the provision of which, if properly carried ont, 
will in future go far to mitigate the evils which 
arise from the extension of railway termini in loca- 
lities crowded with the dwellings of the poorer 
classes, In the metropolis the want of such provi- 
sions is too well known. We have only to instance 
the case of Agar Town, on whose site the St. Pan- 
eras Station of the Midland Company now stands, to 
show the necessity of providing accommodation 
for the residence of thousands who were ejected 
when that station and its adjacent works were 
carried out. Mr. Cross’s proposition embraces the 
following requirements :—lst. In the case of any 
Bill by which power is sought to take fifteen houses 
or more, ae in whole or part by tenants or 
lodgers, of the labouring class, the promoters 
must deposit in the Private Bill Office before De- 
cember 3lst, a statement of the number of the 
houses, the population, &c., and that steps are pro- 
— to remedy inconvenience that might arise 
rom the displacement of such inhabitants. 2nd. 
In every such Bill a clause shall be inserted en- 
forcing on the company the duty of giving eight 
weeks’ notice, to be published in the locality, by 
handbills, &c., of their intention of taking such 
houses. The company shall not have the power of 
taking them until they have obtained a certificate 
from a justice in England and Ireland, or a sheriff 
in Scotland, that they have thus sufficiently pub- 
lished their intention to doso. 3rd. In every such 
Bill a clause shall be inserted, if applicable, re- 
quiring the promoters to procure, within a limited 
time, sufficient accommodation for working people 
who would be displaced under the power of the bill. 
And 4th. The committee upon every such Bill shall 
report specially to the House, whether such clause 
has been inserted in the Bill, and if not, on what 
ground it has been omitted or been inapplicable, 
the several circumstances affecting the displacement 
of persons, and the means by which other accom- 
modation is to be provided for them. 

The standing orders were unanimously agreed to 
by the House. They do not refer solely to railways as 
is generally supposed. On the contrary, they em- 
brace every undertaking, such as gas, water, &c., 
to which a new private or public Bill is sought for. 
It is evident that the consequences attending on the 
carrying out these orders will impose great respon- 
sibilities on the promoters of any new Kill, Possibly 
in the case of railways this difficulty may be over- 
come by the appropriation of land not otherwise 
required to the erection of some kind of model” 
lodging-houses, But in the case of gas and water 
companies it is evident that very serious difficulties 
will arise, for in many instances it may be impos- 
sible to find land for the erection of such houses 
near enough to the places at which the working 
man labours for his living. It is not every town in 
the kingdom that is provided with ready and cheap 
suburban railway systems such as are enjoyed by the 
metropolis, and it cannot be expected that a work- 
ing man should walk daily some four or five miles in 
all to get to his work, and return home. Still, if 
these orders are prudently carried out the higher 
sanitary advantages will arise. Foul and dangerous 
localities will be abolished, and healthy dwellings 
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substituted for them. It has been found that in 
London a return of five per cent, may be obtained 
from lodging-houses, and this return may be rather 
tempting to some railway and other companies. 

{he evil of overcrowding has been recently shown 
in a remarkable manner at Newmarket. It appears 
that small-pox was introduced into the town by a 
iabourer on his return home, He and his wife had 
the disease in a mild form, and mixed with other 
persons, As might be naturally expected the germs 
YP the disease spread until it became epidemical, 
despite the efforts of the local authorities. Extra- 

linary hospital accommodation had to be pro- 
vided, but eventually it seems that to some extent 
the disease has been successfully combated. 

The value, in a sanitary point of view, of thorough 
irainage, not only in towns, but in the adjacent 

mtry, has recently been well pointed out by Dr. 
Copeman, in his address to the members of the 
British Medical Association. He showed that good 
drainage and other measures necessary to agri- 
cultural success, are equally so in regard to sanitary 

atters. With regard to blood-poisoning, and the 
diseases consequent thereon, there can be little 
doubt that the principal agents in favouring their 
oceurrence are contaminated air and impure water. 
Our marsh districts, especially on the East Coast, 
rom the Thames to Boston, have for ages been the 
hot-beds of ague, But wherever engineering ope- 
tions have been carried out to effect better drain- 
aye, an immediate improvement in the health of 
the neighbourhood has resulted. Apparently the 
circumstances afford an excellent opportunity for 
engineering enterprise, yet we notice that a public 
company having had for some years such objects in 
view, is now in Chancery awaiting the results of a 
a) nding-up order. 

Our last five volumes had, we thought, exhausted 
lescription all possible schemes for the utilisa- 
tion of sewage by chemical means. But in this we 
are mistaken, for almost each week’s patent list 
brings fresh applicants. Two of these patents, re- 

ntly obtained, we shall only notice by stating that 
they are nothing but a resuscitation of others ob- 

ned just) twenty years ago. But another patent 
by Mr. Bray has some astounding novelties. He 
poses (o oblain illuminating gas from sewage. He 
troduces fecal matters—urine, &c.—into a red- 
t retort of metal or other material, and thus ob. 
tains a gas which has subsequently to be fortified by 
passing it through a powerful hydro-carbon or 
carbons. According to his account, a quart of 
sewage will yield about 50 feet of gas. He claims 
great economy in the process, high illuminating 
power, &e, We do not believe he will get anything 
of the sort. Sewage water, excrements, &c., will 
afford him only hydrogen, and abominably stinking 
vapours and gases. It is simply, in fact, a colour- 
able form of obtaining hydrogen gas, and after- 
wards saturating it with hydro-carbons, Surely we 
have had enough of such patents and their consequent 
companies, considering the number of the latter now 
in Chancery after barely two years existence. 

The Brentford Board of Guardians seems to be a 
most unfortunate body. Some time ago we called 
attention to a notice they had issued forbidding the 
sewage passing into drains from houses in their dis- 
trict, and consequently necessitating the inhabitants 
to use cesspools. This was consequent on the action 
of the Conservators of the Thames against the 
Board. It had been reported that cases of European 
cholera had recently broken out at Hanwell, Ata 
recent discussion of the Brentford Board, the vice- 
chairman denied that any case of cholera had broken 
out in the district, but Dr. Burton, in a letter, dated 
\ugust 9, stated that several cases had occurred at 
Hanwell, and gave a statement of the causes, which 
may well act as a warning to the Brentford Board. 
It appears that at Hanwell the cases were distinctly 
traced to want of proper sanitary arrangements. 
Overflowing cesspools, choked drains, decomposing 
‘ecal matter in privies abound. Open drains pass 

uder two of the houses where the cholera cases had 
curred. The water from the well was polluted 
"ith sewage matter. The pump-supply of some 
houses was thus so polluted as to be positively dan- 
gerous, Altogether the sanitary state of some por- 
tions of Hanwell seem as bad as it could well be. 

At page 125 ante we gave a description of the 
— of the River Thames, which, from information 
that has lately come into our hands, seems to have 
een, a8 regards Richmond at least, more favour- 
able than at times might be rendered. We are in- 
_— that at low water more than half the bed is 
eft dry, and as every flood tide brings up and leaves 


! 
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behind it a mass of foul-smelling mud, the result is 
offensive in the extreme to the nose and eyes. This 
we have occasionally seen, but our present informa- 
tion is from a constant resident. Bad as the Thames 
may be, it is, however, far distanced by the Irwell 
at Salford, near Manchester. Recently, a young 
man witnessing the regatta accidentally fell into the 
river, and died, not of simple drowning, but, accord- 
ing to the evidence of the medical man at the in- 
quest, of poisoning by the foulness of the water. 
The doctor stated that many of his patients were 
suffering from illness caused by inhaling the noxious 
gases of the river; and it appears that a stroll on 
its banks is likely to produce illness. Leeds may 
boast of the same state of things, for a stroll by the 
River Aire should be equally avoided. In both 
cases, the enormous influx of waste liquids, &c., from 
the factories, dyeworks, &c., renders the water 
literally as black as ink. This |fact was bitterly 
satirised in one of the reports of the Rivers’ Pollu- 
tion Commission. A lithographed page showed a 
copy of writing made by water taken from one of 
the Yorkshire rivers polluted by manufacturing 
refuse. The colour of the writing was nearly as 
black at that of ordinary ink. 

August and September are the two months in the 
year when the greatest danger arises from impurity 
of the river water. The weeds at the bottom com- 
mence to rot, and give off that most dangerous of 
all—vegetable poison. In the neighbourhood of 
London, the River Lea is notorious in this respect, 
Its present state below Tottenham, the sewage of 
which runs into the Lea, is very offensive and posi- 
tively dangerous to the hundreds of persons who 
resort thither for boating and bathing purposes, Its 
conservators, like those of the Thames (see anfe, 
p. 126), seem hitherto to have contented them- 
selyes with ‘‘urging.” The local sanitary autho- 
rities cannot be “persuaded,” but perhaps the 
Local Government I may be induced to insist 
on action by them, in abolishing the present dan- 
gerous nuisances caused by their supineness. 

‘“Will a Sewage Farm pay?” is the title of a 
pamphlet issued by Lieutenant-Colonel Jones, in 
which he gives a financial account of his sewage 
farm at Hafod-y-Wern, near Wrexham. It appears 
that his total receipts for the half-year ending 
August 1, 1874, were 700/, 11s. against 450/. in the 
similar half-year of 1873, showing an increase of 
250/. His balance-sheet for the last year gave a 
profit of 186/. after paying interest on capital, rent 
at 5/. per acre, and all other expenses, ‘The extent 
of his farm is 80 acres. ‘The colonel manages it 
himself and explains that his reason for turning to 
sewage farming was that he preferred active life 
to an enforced partial retirement in the army. We 
are glad to hear an instance of success, and believe 
it to be chiefly due to the fact of the management 
being in the hands of the owner, as, in almost every 
case in which public bodies have undertaken sewage 
farms, the result has been failure. 

Typhoid fever has declared itself at Hampton 
Court, among several members of a family residing 
in one room used also for refreshment purposes on 
Sundays by visitors to this favourite place of resort. 
The existence of a foul cesspool near the room in 
question, formed close beside, and in filtering con- 
nexion with, a well, affording the water supply, 
naturally brought about this position of things. 

We regret to find that the precipitationists are 
apparently in evil case. The Leeds Corporation, 
having set aside the ABC or Native Guano Com- 
pany; have recently tried Goodall’s process with 
yut little result, The General Sewage Manure 
Company have been unsuccessful at Nuneaton, and 
we hear that the local board are under threat of 
injunction for polluting the Anker. This little 
stream, much smaller in sectional area than the 
New River, runs through Nuneaton, and was 
formerly, and perhaps is now, the open common 
sewer of the P ae We have little sympathy for 
the Nuneaton authorities. For the last four years 
they have trimmed between precipitation and irri- 
gation, and between two stools they are likely to 
fall to the ground. The Towns’ Manure Cat, a 
have failed at West Bromwich, where they have 
attempted to carry out Manning's patents for 
chemically treating sewage. We thus find that, 
from month to month, the sewage question, instead 
of being “settled,” becomes more unsettled. Per- 
haps the proximate meetings of the Social Science 
Congress and the British Association may aid to 
clear up the matter, but, perhaps—which we think 
is more likely—they will make confusion worse con- 
founded. 








SIR WILLIAM FAIRBAIRN. 


Once more the sad duty devolves upon us of re- 
cording the death of one of our most eminent min 
of science, and a distinguished member of the engi- 
neering profession—-Sir William Fairbairn—whicl: 
took place on Tuesday last at Moor Park, Farnham, 
Surrey. Sir William was born at Kelso, on the 
19th of February, 1789, his parents occupying « 
comparatively humble position in life. Owing to 
this cireumstance he, as a boy, received but little 
education, the chief of which was obtained at the 
parish school. When twelve years old, his father-- 
who had been brought up to agricultural pursuitse-— 
accepted the post of manager to a farm at Moy, in 
Ross-shire. Whilst there his education was totally 
neglected, but there he showed the first symptoms 
of mechanical genius in the construction of a snall 
carriage, in which he was wont to draw about his 
younger brother Peter— afterwards Sir Peter Fair- 
bairn, Mayor of Leeds--of whom he used to have 
charge. At the age of fourteen young Fairbairn 
began to look about him for work suitable to his 
tastes and inclinations, and after awhile he found it 
on the new bridge at Kelso, which had ben 
designed and was being erected by Mr. Rennie. 
Here thelad met with a serious accident by the 
overturning of a barrow of stone, which hurt his leg 
badly and crippled him for some time. 

About this time his father was appointed manager 
of the Percy Main Colliery, and young Fairbairn joined 
his family at Neweastie. He was at first employed 
by his father in the general work of the colliery, bat 
on attaining the age of sixteen he was apprenticed to 
the colliery company. Here he underwent his pro- 
fessional training, working oo the day in the 
engineeri | 5 veagey and studying in the even- 
ing. He laid own for himself a shan of self-educa- 
tion, devoting each evening to separate studies, the 
chief being arithmetic, algebra, mensuration, mathe- 
matics, and mechanical construction, As his me- 
chanical proficiency and general knowledge in- 
creased, so his position at the colliery improved, and 
he found still further leisure for study and experi- 
mental research. About this time he formed an ac- 
quaintance with George Stephenson, who was then 
working a ballast engine at Willington Quay, and 
whose zeal in the acquisition of scientific knowledge 
greatly stimulated young Fairbairn. He was engaged 
at the Percy Main Colliery altogether seven years, 
after which time, being then twenty-one years 
of age, he made his way to London, with the expecta- 
tion of taking work under Mr, Rennie, In this, 
however, he was disappointed, being prevented from 
accepting the proffered work by reason of the work- 
ing of three millwright societies, one of whose 
objects was the exclusion of all those who could not 
make good a certain sort of title to work in London 
and other corporate towns. 

Failing in his object, he made his way to Hert- 
ford, and at Cheshunt succeeded, with a companion 
in misfortune, in obtaining some work, and at the 
end of a few weeks he returned to London. Here 
Fairbairn obtained employment at Grandy’s rope 
fatory at Shadwell, and afterwards was engaged by 
Mr. Penn at Greenwich. His stay in the metropolis 
extended over about two years, at the end of which 
time he made a tour in the South of England, 
South Wales, and a part of Ireland. During his 
journeyings he rted himself by work, finally 
obtaining work at the Phoenix Foundry, Dublin, 
In 1814 Fairbairn made his way to Manchester, 
where he settled as a working millwright under Mr. 
Adam Parkinson, with whom he remained for two 
years. By carefulness and assiduity, he was en- 
abled to save a little money, and in 1816 he married 
Miss Dorothy Marr, of Morpeth. He now com- 
menced business on his own account, one of his 
first efforts at engineering designing being the 
lans for an iron bridge over the River Irwell at 

lackfriars. Here he was unsuccessful, as a stone 
bridge was ultimately decided upon, nor was he 
more lucky with a design for an iron conservatory 
fer Mr. J. Hulme, in which he ran foul of some 
patent rights, and was thus prevented from com- 
pletirg the job. 

Mr. Fairbairn then entered into partnership with 
Mr. James Lillie, with whom he had formerly 
worked, and the two commenced business rela- 
tions, which continued uninterruptedly for fifteen 
years, oe ee degrees he rose to a 
position independence and of eminence as a 
maker of machinery. His speciality was millwork, 
in which branch of mechanieal science he originated 





many important improvements. In the course of 
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his practice he introduced amonyst other things the 
circular half-lap couplings, and the use of high 
speeds for transmitting shafts. His attention was 
also given to the substitution of iron for wood in 
the construction both of mill machinery and of 
shipe 
in Manchester, which was conveyed through the 


YACHT 


In 1831 he built a small vessel at his works | 


streeta to the Irwell, and thence proceeded to sea. 


‘This was one of the earliest examples of iron ship- 


building, and was so successful in its results as to | 


induce Sir William to establish, in 1835, the well- | 


known works at Millwall—subsequently occupied 


by Mr. Scott Russell—where, during the fourteen | 


years he occupied them, he built about 120 iron 
ships, some being over 2000 tons burthen. 

‘The designing and constructing of the Britannia 
and the Conway tubular bridges afforded oppor- 
tunities for the ay of the great genius, 
and we accordingly find him engaged upon those 
works in conjunction with Mr. Robert Stephenson. 


The experience gained in the execution of those | 


works proved invaluable to Sir William in his | 
strenuous and — advocacy of the use of | 
4 


iron in shipbuilding. His previous conclusions were 
strengthened, and his views became enlarged, as 


shown by several papers published by him upon the | 


subject of rivetted joints in iron vessels about the 
year 1850. In course of time the firm, of which 
Sir William was the leading partner, was made into 


a limited company, although Sir William continued | 


to take an active interest in its management. 


Amongst the latest works of importance turned out | 


by the Fairbairn Engineering Company were the 
iron forts for the defence of Spithead. With the 
subject of steam-boiler explosions Sir William was 
very familiar, having carried out many important 
experiments in that direction. 
not wholly, due the formation of that most useful 
institation, the Manchester Steam Users’ Associa- 
tion. So far back as 1551, Sir William suggested 
the adoption of a system of boiler inspection similar 
to that now carried out, and in 1854 he, with a few 
other gentlemen, convened a meeting, at which he 
propounded his views. A committee was formed, 
of which Sir William was a leading member ; funds 
were subscribed, and in course of time the aasocia-. 
tion was duly floated, 
founder, he was the principal one, and to the 
last he remained its chief and staunchest supporter. 
As long as his health permitted, he was a regular 
attendant at the committee meetings, and always 
manifested a warm interest in the association. 


Sir William Fairbairn was elected a member of | to him which, however, he declined. Later on, in | Fairbairn. 


To him is mainly, if | 
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the Institution of Civil Engineers on the 30th of 
March, 1830, his being the 231st election. He was 
then practising as a millwright and engineer, and 
was proposed by the late Mr. J. Walker, Mr. R. 
Stephenson, and Mr. John Farey. He was never 


elected on the council of the Institute, a cireum- | 


stance which was mainly due to his residence in the 
country. 
enriched by a large amount of valuable information 
both from his pen and from verbal communications 


made during discussions. ‘The papers contributed by | 
Sir William were on tubular girder bridges, the | 
strength of girders, fireproof buildings, iron ores, the | 


preparation of iron, the strength of cast and wrought 
iron, water wheels, turbines, iron shipbuilding, rail- 


way brakes, railway viaducts, and other cognate | 


subjects. His discussional remarks extend over an 


equally wide and valuable range of subjects. Sir | 


William was an honorary life member of the Insti- 
tution of Mechanical Engineers, having been elected 
in 1847. 
was a frequent contributor of papers on practical 
subjects, including wrought-iron cranes, steam 
cranes, cotton mills, winding and pumping engines, 
retardation of railway trains, &c. Sir William was 
a fellow of the Royal Society, to the philosophical 
Transactions of which body he was a frequent con- 
tributor. In fact, a large number of his acknow- 
ledged publications have appeared in these 7ransae- 
tions, a8 well as in the reports of the British Asso. 
ciation, and of the Philosophical Society of Man- 
chester. He was an honorary member of the Insti- 
tution of Engineers in Scotland, and of the Society 
of Engineers. 
ber of the Imperial Institute of France, and be- | 
longed to several other scientific bodies. 

Besides the foregoing, Sir William Fairbairn oc- | 


| cupied at various times numerous honourable and | 


But if he was not its only | 


' Manchester Exhibition of Art Treasures in 1857. 


various positions, amongst others being that of 
President of the Mechanical Section of the British | 
Association, which post he occupied several times. | 
He was also President of the Philosophical Society 
of Manchester, at the Dalton meeting. He was | 
one of the Jurors for the Mechanical Depart- | 
ment of the Great Exhibition of 1851, and was | 
President of the Jury of the Mechanical Section of 
the Paris Exhibition of 1855. He was also one of 
Her Majesty’s Commissioners for the Great Ex- 
hibition of 1851 and 1862, and President of the 





On the oceasion of Her Majesty's visit to the latter 
Exhibition, the honour of knighthood was offered | 


The Transactions of the Institute have been | 


He was elected President in 1855, and | 


He was also a corresponding mem- | 
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1869, he was created a baronet upon the recomm 
dation of Mr. Gladstone. 

We have already referred to the numerous literary 
productions which Sir William gave to the profes- 
sion in the shape of pamphlets, papers, and treatises, 
but besides these are several works which form 


valuable additions to scientific literature. These 
are his well-known treatises on ‘‘ Mills and Mill. 
work ;” * The History of Iron and its Manufac- 
| ture ;” * Iron Shipbuilding ;” “The Application of 
Iron to Building Purposes ;* and ‘* Useful Informa. 
tion for Engineers,” the last being a collection of 
lectures delivered at various times and containing 
condensed views of the results of most of his pre- 
vious researches, Sir William also wrote the article 
on iron in the “‘ Encylopedia Britannica,” and he 
| contributed a paper to Dr. Scoffern’s ‘‘ Useful Metals 
and their Alloys.” Another valuable production 
was his report on machinery in general, which was 
published in connexion with the Paris Exhibition of 
1855. His exhaustive experiments for ascertaining 
| the strength of iron carried out sometimes single- 
| handed, and at others in connexion with Mr. Eaton 
| Hodgkinson, resulted in some of the most important 
| and valuable information being given to the pro- 
fession. Nor were these experiments of value 
alone as regards general construction ; those made 
with hollow sphere and cylinders having an im- 
portant bearing upon boiler construction, 

Sir William Fairbairn, during a long and active 
life, made many real friends, to whom he became 
endeared from his high moral and intellectual cha- 
racter, which was united with an amiable disposition. 
He had a family of seven sons and one daughter. His 
eldest surviving son, Mr. Thomas Fairbairn, who 


| was born in 1823, succeeds to the baronetcy. His 


daughter married Mr. J. F. Bateman, F.RS., at 
whose seat, Moor Park, Sir William had been stay- 
ing of late in the hope of regaining his health. The 
hope, however, proved futile, and in his death one 
more eminently useful life has been closed. He has 
been a remarkably successful contributor to me- 
chanical science, and his naery | has led him to 
place his mechanical resources at the disposal of his 
fellow-labourers in the cause of science, When the 
Royal Medal was conferred upon him it was appro- 
priately said, that perhaps there was scarcely a single 
individual living who had made so many and such 
careful experimental inquiries on subjects of primary 


| importance to the commercial and manufacturing 


interests of the country, and Who had so liberally 
contributed them to the world at large as Sir W illiam 
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stuffed with hair, as was supposed, turned out to be 
a mixture of flax, tow, and oakum. Professor 
Booth gave it as his opinion that the fire originated 


| round by Runcorn, where there is the nearest | 
| bridge, but this involves travelling some forty miles | 
| to get across a street as it were. 


FIRES AND HOW THEY ORIGINATE. 
No. III. 












Ir was not our intention in writing these articles | 
make use of passing events as illustrations, but the | 
from this conflagration is prospective, in the event of 


late fire at the landing-stage at Liverpool comes 
80 opportunely, both chronologically and as an ex- 
ample of the subject under consideration, that we 
must refer to it. 

We may sum up the matter thus: On the after- 
noon of Tuesday, July 28th, 1874, the new portion 
of the landing-stage at Liverpool, which was only just 
being completed, caught fire and destroyed a large 
area of the most extensive floating platform in the 
world, The small beginning from which this 
disastrous result originated, was the carelessness of 
one of the gasfitters who, having disconnected or 
broken a pipe, allowed the gas to accumulate amongst 
the timbers of the underside of the flooring, where it 
was partially confined and able to mix with the 
atmosphere, thereby becoming inflammable, and 
ultimately catching fire from an exposed light, and in 
the midst of a perfect network of timber forming 
the beams and woodwork below the deck of the 
passenger platform, which it set on fire, and by 
some mismanagement it was allowed to completely | 
destroy. ‘This conflagration and the inconvenience | 
resulting from it will literally be felt in every 
quarter of the globe, as the Liverpool steamers for 
ail parts of the world both took on board and dis- 
charged passengers and luggage at this stage, which 
was 2063 ft. long, 80 ft. wide, with a superficial area 
of 14,000 yards, or nearly four acres, and the loss 
by actual destruction, without taking into considera- 
tion the general inconvenience and expenses entailed, 
18 estimated at the very least to be 70,000/., totally | 
burned away, and irrecoverable in any form. 

seyond this, the inconvenience to the American and | 
other steamship passengers, as well as to the in- | 
habitants themselves (a very large proportion of | 
whom have houses on the Birkenhead side of the 
Mersey), will be most serious, the Liverpool | 
people having no other means of getting across 
the river excepting by steamers or boats, all of 
which used this pier, and were consequently | 
stopped during the fire and for several days after- | 
wards, the nearest route, except by boat, being | 


The proverb says ‘It is an ill wind that blows | 
no good,” but the only advantage we can predict 


its attracting sufficient attention to fire prevention | 
and extinction on the part of the inhabitants of 
Liverpool, and the inauguration of a better di- 
gested method of fighting fire than was adopted in 
this case, not from want of energy or enthusiasm, 
but from want of method and calmly attacking the 
conflagration in the right ay: 

We are tempted to write about this, but will now 
leave it for fits proper place in this series of papers, 
at the same time saying it must not be inferred that 
weare imputing want of energy, but as the art of 
fighting fire actually requires as much study, train- 
ing, and experience, with even more deliberate 
determination and calm self-possession than the art of 
war, it is not surprising to find that fire can only be 
properly subdued by experienced firemen, whose sole | 
value is in making the best of a bad job, and whose | 
experience is inestimable at the moment, although | 
when all is over it seems so very simple to out- | 
siders. ‘ 

We will now conclude the list of fires from special | 
causes which we commenced in our last article on 
the subject. 

Fires have been occasioned by lightning and 
meteoric stones, and in the municipal records of the 
town of Ludlow, in Shropshire, there occurs for the 
year 1694 the following passage : 

“A greate barne in Lempster (Leominster) 
fired by a comett and burned fifteen days.” This 
‘‘ comett” was probably a fire-ball or meteoric stone. 

On November 13, 1835, a fire occurred in France 
from a similar cause, and meteoric stones have oc- 
casionally been picked up so hot as to burn the 
fingers. 

On May 28, 1842, a fire occurred in a bedroom 
at Leamington. There was a paillasse with what was 
supposed to be a hair mattress on the top of it. A 
hole about Sin. in diameter was burnt t gh the | 
mattress, the paillasse, the sheets, and counterpane, | 
and then through the flooring underneath the bed. 
On examination the mattress, instead of being 


| bein 


from mere animal heat generating spontaneous com- 
bustion amongst this mixture of these materials. 

In the year 1564 a vessel from Hamburg, loaded 
with tea, and not having anything of a combustible 
nature near it, was damaged by fire whilst at New 
York, through the heat of an iron stove-pipe which 
was l6in. clear of any timber. The timber, how- 
ever, was covered with an iron plate, which con- 
ducted and accumulated the heat through that 
distance. 

In 1865 two fires occurred in Market-street, Man- 
chester, through the heat from an argand gas jet 
firing the wood lining above, although in both cases 
the timber was protected by sheet-iron, in one case 
23 in. and in the other 24in. above the gas. - 

Some years ago a fire happened in Glasgow 
through the vibration of a cart passing along the 
street causing a cheese to roll off a shelf on to some 
lucifer matclfs, and another from a similar cause in 
London shook a red-hot poker on to the floor and 
set the room on fire. 

In 1864 a butcher, at Stuttgardt, when going his 


rounds discovered a man and three horses burned 


to death under and about the charred fragments of 
a heavy wagon; the fourth horse was standing 
quietly by uninjured. The accident is supposed to 
have originated through the horses, who were ac- 
customed to go home at night with the empty 


| wagon across the fields, On this occasion the wagon 


was loaded with hay, and the horses left the main 
road, as usual, before the driver could stop them, and 
dragged the wagon into a ditch, thereby overturning 
it on to the driver, who had a lamp, which was 


| broken, and set fire to the hay, which, with the 
| driver, three horses, and the wagon, were burned to 


ashes. 
Un the 13th November, 1866, a bundle of oiled 


| yarn was exhibited on the Royal Exchange, Man- 


chester, which fired by ntaneous ignition after 
only 12 hours in Messrs. Waters’s warchouse, 
Portland-street, where it had been received by mis- 
take. It took fire in the presence of the porters, 
and fortunately there was nothing else injured. 

On the 4th December, 1866, at about half-paat 




















































Fed ea 





gees 











SMP CMT ES EES 
‘ 


— 
Nese 


{~ OT eRe Nee 


o 


j 
















































eee 
a I ge 


“= 


ae 












om 
wend bent yer ln 


ARERR Ree yea 


aie ha 


a. ae é 








150 ENGINEERING. 


(Ave. 21, 1874, 











INDIAN STATE RAILWAYS. 
(Continued from page 62. 


six p.m., what is locally called a “ crowner in”—that 
WE come now to the railways in the Central Pro- 


is a sudden subsidence of the ground in consequence | 
of coal having been taken from underneath, ha -| 


pened at Newton, four miles from Stourbridge. The | yinces, but it may be well, perhaps, to state some- | 


sides of the hole from the surface continued to fall thing first of the physical nature of those districts, 


in until a great chasm was formed into the old 
workings from the yard of a beerhouse. The noise 
consequent upon the falling of the earth was accotn- 
senied by an outgush of the gas known amongst 
colliers as ‘ sulphur,” and this coming into contact 
with the kitchen fire, ignited, and the flames shot 
up to the height of the house, which was soon on 
fire, and together with several outbuildings dis- 
appeared in less than an hour, and in less than 
twelve hours the *“‘ crowner in” had increased to a 
hole twenty yards in diameter. 

In the Manchester Guardian of 2st February, 


| which differs considerably from that of the Lower 
Provinces of Bengal. ‘The latter consist almost 
entirely of alluvial deposit, and are, for the most part, 
flat and much intersected by rivers and streams, 
many of which have a peculiar tendency to shift 
their courses. Ten years ago the country now 
called the Central Provinces was for the most part 
|& terra incognita to Englishmen. In the official 
gazeteer of these provinces their physical geography 
| is thus described: ‘ Within comparatively narrow 
limits follow each other a plateau and a plain, and 
again in similar sequence, a larger plateau and a 





1868, it was stated that during a storm at Limerick | larger plain, ending in a mass of hill and forest, 
a gasholder containing 200,000 cubic feet of gas| which is probably the very wildest part of the 
was blown over, the gas rushed out, mixed with the| whole peninsula, Even the continuously level 
air, and coming in contact with a lamp in the yard, | portions of this area are broken by isolated peaks 
it caught fire, and all the gas in the capacious vessel | and straggling hill ranges; while its rugged forma- 
was burned out within an hour, the light being} tion and rapid slopes give to the greatest rivers 


visible for miles around the city. 

In the Manzchester Guardian of the 6th duly, 1869, 
it stated that Lloyd’s agent at Buenos Ayres re- 
ports the following accident. On the 24th May, 
M. Baraille made an ascent in a balloon from the 
Piazza. It remained over the town for some time, 
there being no wind, but on descending fell into 
the harbour. <A steamer put off to the rescue of 
the aeronant, who was drowning in the car. B 
some mischance the balloon came in contact with 
the funnel of the steamer, and the gas exploded, 
blowing the men overboard. The steamer was 
seriously damaged by fire, eight pep were killed, 
and twenty-five seriously burned and injured. 

In the Manchester Courier of the 3rd of December, 
1870, it states, on the authority of the Chicago In- 
surance Chronicle, that a man saturated a rat with 
mineral oil, set it on fire, and turned it loose, think- 
ing that it would cause the rest of the rats with 
which his place was infested, to leave the premises. 
‘The burning rat set the building on fire, the fire 
brigade was sent for, but did not arrive in time to 
save the building. After the fire was subdued the 
man stated that the mistake he had made never 
occurred to him until he saw the flames coming 
through the cracks in the floor. 

On the 15th of April, 1873, a dock watchman 
named Richard Holland, of Liverpool, died through 
being burned. It appears that he suffered from 
rheumatism, and rubbed some mineral oil on his 
trousers to ease the pain, but going near a fire to 
warm some coffee the fumes communicated a flame, 
his clothes caught fire, and he died shortly after in 
great agony. 

In the Manchester Courier of the 30th of July, 
1873, we read that Mr. Diplock, coroner, held 
an inquest on the body of Mrs. Saunders, of 


| which rise init the character of mountain torrents.” 
| One almost universal characteristic of the rivers is 
| their limpidity. Even in the lowlands the strength 
lof their currents cuts down the deep soil to the 
rock beneath ; while in their rapid descent through 
the rocky valleys of the hill country they gather 
up no disecolouring load of earthy matters. In these 
yrovinces almost all the geological formations 
nown to occur within Indian limits are to be found, 
including some of the most important coal-bearing 
series in India. The British possessions in these 
provinces are almost entirely surrounded by native 
| states. Of British territory little more than one- 
| half is cultivated, and of the remainder less than one- 
half is culturable ; it will, however, be long before 
| the population comes to press on the land, or indeed 
| before any considerable portion of the large reserve 
|area of culturable land is broken up. ‘Iwo thou- 
sand and ninety miles of made roads traverse the 
province in various directions, and nearly 500 miles 
of railroad are open for traffic. An immense field 
still remains in this part of India for engineering 
enterprise before India can profit to the full by the 
coalfields, the iron mines, and the long stretches of 
wheat and rice which are still shut in by its hilly 
borders. The effect of the improvement in the 
communications already made may be well illus- 
trated by the course of trade during the last few 
years. In 1863-64 the exports and imports of the 
rovince were valued at akont four millions sterling. 
n 1868-69 their value had risen to six and three- 
quarter millions sterling, notwithstanding that the 
"ye rity of the country had been rudely shaken 
»y the general failure of the crops in }868; and in 
1872-73 they had risen to 12; millions sterling. 
The exterior trade of the Central Provinces is 
principally with Western India, and is mainly made 








Sheppard’s Bush, who met her death through her 
clothes catching fire in the street. A witness, 


up of imports of salt, English piece goods, hard- 
ware, cocoa-nuts, &c,, and exports of cotton, grain, 


acres are under cotton cultivation, The of 
the railway is 5 ft. 6in., and the rails are 68 Ib, to 
the yard, laid on iron sleepers. The total number 
of train miles run in 1872 was 7542, or a little 
more than two trains each way per diem, exclusiyg 
of Sundays. During the year 51,046 passenger 
were carried, of whom 47,839 travelled third clagg 
The goods traffic amounted to 30,353 tons. The 
receipts from ngers and goods amounted re. 
spectively to 710/. and 1379/., making together a tota 
revenue of 2089/. The workingexpenses amounted to 
11381, or 54 cent. of the gross receipts. The 
fuel burnt on the line was 170 tons of coal, costi 
1. 178. 10d. per ton, the average consumption 
being 50 1b. per train mile. 

The Wurdah Valley Railway is another branch 
from the Nagpoor section of the Great Indian Pe. 
ninsula Railway, and as it will probably be worked 
by that company, it is being constructed for the 
standard gauge of 5ft. 6in. The object of this 
branch is two-fold; first, to afford railway com. 
munication to Hinganghat, a large cotton mart 18 
miles distant from the railway; and, secondly, to 
open the Chandah coalfields for the supply of the 
Great Indian Peninsula Railway. In the sinkings 
now in progress at Chandah a seam of coal 15} ft, 
thick has been reached at a depth of about 176 ft, 
below pit-head level, and a second seam 11 ft. thick 
has been proved at a little distance below the main 
seam. ‘The quality of the coal is of a fair Indian 
average if burnt when freshly mined, but it suffers 
much by exposure to the atmosphere. 

The length of the N r and Chuttergurh 
Railway will be about 155 miles, and its cost, on the 
narrow gauge, about 5000/. per mile. Two alter. 
native lines have been surveyed, both terminating 
at the Seonath River. There is but little difference 
in the length or cost of either. One line follows 
the Rakpoor Road with the idea of diminishing the 
expenditure by utilising the existing road ; but, as 
but little was to be saved by so doing, the alter- 
native route, considerably to the north, passing 
through a better populated and more fertile tract of 
country, and more in the direction of existing trade, 
has been adopted. This railway will open the 
fertile district of Chutteesgurh, which has a popu- 
lation of one and a half millions, and a cultivated 
area of three and a half millions of acres, producin 
immense and yearly increasing surplus supplies 
grain, sugar, cotton, and oil seeds; besides which 
there will be a large import trade. of salt and other 
articles. The country below Nagpoor and Chut- 
teesgurh is also fertile and populous, having about 
one and a half millions of acres under cultivation, 
of which about 385,000 acres are under cotton 
cultivation. 

The Holkar State Railway will be about 864 miles 
in length; it commences at Khundwa, a 8tation 
352 miles from Bombay on the main line of the 
Great Indian Peninsula Railway. A contract for 
the construction of this line on the metre gauge was 
let to Messrs. Hood, Winton, and Co. on the 8th of 
January, 1872, to be completed by the 31st of De- 











named Olden, said that when he first saw deceased, | oil seeds, country cloth, hides, ghee, and oil. With 


the flames were above her head, and the fire was ex- 


tinguished with some difficulty. When she had} 


sufficiently recovered he took her home in a cab, | 
and she stated that the fire was caused by a boy 
passing and lighting his pipe with a fusee. 

In the Manchester Courier of the 30th of July, | 


Northern and Eastern India the import trade con- 


aists mainly of sugar, salt, some English piece goods, | 
tobacco, cattle for draught and slaughter, and 
sheep; and the export trade of grain, oil seeds, | 
metals, lac and other dyes, ghee, andoil, &, With | 
Southern India and the eastern coast the trade is | 


cember next. The line for the first 42 miles is 
tolerably light, it then crosses the Nerbudda River, 
and ascending the Vindhya range of hills by the 
Choral Pass, reaches Mhow and Indore. ‘There ap- 
pears to be a ater probability of commercial 
success on this line than on the majority of the 


1873, it stated that the residence of the Honourable | mostly in salt, tobacco, and cocoa-nuts imported, | State railways, especially if the extension be carri 


A. O, Mills, of Canton, narrowly escaped destruction | 
on the 29th of June, Several new tin milk-cans 


and cotton and grain exported. } 
The Khamgaon branch railway, of 74 miles in | 


out viv Neemuch and Rajpootana to A and 
Delhi. There will be considerable traffic S cpien 


were lying on a bench in the kitchen, and the re-| length, was constructed by the State as a branch of | and other agricultural produce, and the railway will 


flection of the sun set fire to the ceiling 6 ft. above. 
‘The fire burned thence up to the eaves through the 


the Nagpoor section of the Great Indian Peninsula 
Railway, and is worked by that company. Its | 


a up the rich districts of Jowra, Rutlam, and 
Mundesoor to the fort of Bombay ; but in a politi- 


boards, when it was extinguished. About the same | object is to open railway communication. with | ¢al point of view, it is very important, affording, 
time next day the reflection was noticed in time to| Khamgaon, the chief cotton mart of West Berar. | 4s it does, railway communication with the states 


prevent the boards again igniting. 
were painted red. 


533,000 acres being under cotton cultivation. The | 


The boards | ‘The cotton traffic is considerable in that district, | of Holkar and Scindia, and the important military 


station of Mhow. ‘The first section of this railway 


The following is an extract from the journal of | railway is laid to the standard gauge of 5 ft, 6in, | between Khundwa and the Nerbudda river, 33 miles 
the United Service Institution, Whitehall-yard, | with 60 Ib. rails on cast-iron sleepers. During the | in length, was opened on the Ist of Feb last. 


London, No. 52, for 1868 : 

‘** One of the presents sent to the museum of this 
institution is a rat's nest and young. The nest was 
set on fire by a lucifer match ignited by the old rat 
as she worked it into her nest. Lieutenant A. H. 
Gilmore, R.N., states that a fire occurred on board 
H.M.S. Revenge from a similar cause.” 


Mexicay TsLeeRaPny.—There are now as nearly as pos- 
sible 5000 miles of te h in operation, or in course of con- 
struction, in Mexico. Not quite half this mileage is owned 
by the Government, which has opened 73 offices. The extent 
of line im actual ration is about 440) miles. The tele. 

of the Mexican Railway Company extends from the 
capital to Vera Cruz. ' 





carrying 11,770 passengers, and 13,308 tons of | 
general merchandise, for which the sum of 1133/. was | 
received for rates and fares. Coal is burnt on this | 
line exclusively as fuel, 80 tons, costing ]/. 17s. 10d. | 
a ton, having been consumed in the year, or at the | 
rate of 51 lb. per train mile, The total working | 
expenses amounted to 516/., or at the rate of 2s. 9d. 
per train mile. 

The Amraoti branch, 5} miles in length, is a 
similar branch from the Nagpoor section of the 
iy: Indian gag 7 areas and is also worked 

y that y. It is intended to open Amraoti, 
the chief cotton mart of East Berdar, where 466,000 


| year 1872 there were 443, trains run on this line, On this portion of the line the works were tolerably 


light and easy, with ruling ients of ] in 100; 
but the Nerbudda is a rapid river, rising in flood 
time 66 ft. above its ordinary level; it haa, how- 
ever, the advantage of good foundations for its 
piers. It is to be spanned by a bridge with thirteen 


openings of 60 metres from centre to centre of piers, . 


making a total of about 2560 lineal feet of bridge 
work. After crossing the Nerbudda, the line 
gradually becomes more and more heavy until it 
ascends the Choral incline, with a gradient of | in 
40 for 34 miles. The work on this ion is ex- 


tremely heavy, including tunnels heavy rock 
cuttings, cubenkmente with retaining walle and 
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viaducts over deep ravines. The cost of the third 
or ghat division will be about 16,2002. per mile, in- 
cluding rolling stock and stations ; the average cost 
¢ the whole line will be about 11,000/. per mile in- 
cluding the cost of the Nerbudda Bridge, or about 
<700/. per mile excluding the cost of the bridge. 
rhe cost of this first division will average about 
g0002. per mile. The Maharajah Holkar has lent to 
the British Government the sum of one million 
sterling, at 44 per cent. interest, for the construc- 
tion 0 this railway. 

fhe Neemuch State Railway is the link that will 

anect the Holkar State Railway with the Raj- 
nootana system ; it will be about 306 miles in length 
isive of a proposed branch to Ujain. Leaving 


€xci 


Indore, this line will pass through Rutlam. and 
Jowra to Neemuch, and thence it will join the 
Rajpootana system at Nusseerabad, The traffic 
w chiefly be opium, cotton, and grain. The 

mtry through which it will pass is of an undu- 
lating charaeter, but it does not appear probable 
that the works will be heavy excepting at the 


¢ of some rivers of considerable magnitude. 

ect has not yet been sanctioned, and as a 

large proportion of the expenditure onits construc- 

bein permanent way and bridge materials, 

t of which may be considerably diminished 

hy railway < 

forward until the Holkar State Railway can be made 
available for the transport of its materials, 


wriag 


Continuing northwards the Neemuch State Rail- 
way will join the Rajpootana lines, which will com- 
plete the communication, through Central India and 


the Rajpootana States, between the Great Indian 
Peninsula Railway at Khundwaand the East Indian 

it Agra and Delhi. ‘The Rajpootana State 
Railway, which will be about 370 miles in length, 
runs from Agra by Bhurtpoor and Jeypoor to the 
tambhur Jake, being joined at Khera by a branch 
from Delhi, It is being constructed as two separate 

known as the Delhi Division and the Agra 


Division respectively. 

The Agra Division commences near the Agra 
station of the East Indian Railway, crosses the 
Jumna to Agra, and passes through Bhurtpoor, 
leypoor, and Ajmere to Nusseerabad ; it is of con- 


siderable political importance, opening the Rajpoo- 
tana district, and forming a link in the large system 
which will eventually give direct railway communi- 
cation between the Bombay Presidency and the 
North-Western Provinces, The traffic will probably 
small until the whole system is completed, but 
there is a considerable salt traffic at Sambhur and 
Dhartpoor. 
» enstom duties 30,000/. per annum. The line 
generally is a light one; the only works of magni- 
le being the bridge over the Jumna at Agra, 
which consists of 16 spans of 142 ft. each between 
res of piers founded on three wells 124 ft. in 
and sunk 60 ft. below the low water level 

of the river, and the crossing of some rivers near 
ypoor, in the aggregate about 2600 lineal feet. 
lhe Amanishah, the most formidable of these, is a 


ver subject to a scour of an extraordinary cha- 
vcter, requiring special precautions. ‘The line from | 
\gra to Sambhur, a length of 185 miles, was let by 
ntract to Messrs. Glover and Company in October, | 


‘71, and the first section, as far as Bhurtpoor, 
2 miles in length, was opened on the 11th of Au- 


tlast. About 25 miles of this section have been | 


iwith 36 | 


‘ ». rails, and the rest with 40 Ib. raile. 
I ¢ lighter rails are jointed with Ibbotson’s patent 
t ips, and the remainder with fish joints, 


sleepers are all of deodar timber. ‘The railway 


laid with a single line, but land has been taken up | 


sufficient for a double line of rail. 


The Dethi Division Railway is also laid with a 


e line only, the weight of rails being 36 lb. to | 


yard. This line runs from Delhi through Re- 
tated, with the Agra Division of the Rajpootana 
ailway ; it opens out the Furucknugger salt dis- 

and will be an important link in the through 
route from Delhi and the Punjab to the Bombay 
‘residency. The construction of that portion of 

e which lies between Delhi and Rewaree, as 


as the salt branch, was commenced depart- | 


mentally about April, 1870, and was opened for 
traffic on the Ist of July, 1873. The work is very 
ght on this line; the only works of magnitude 
ng the wrereng of the River Sanbee, over which 
eT 8 a Viaduct 


e, it will probably not be pushed | 


The annual exports and imports of | 
Jeypoor and Bhurtpoor are about 70,000 tons, and | 


‘The completion of the aboye-mentioned_railways, 
so as to connect Khundwa with Agra and Delhi, 
will, besides its political importance from passing 
almost entirely through native states, connect the 
district of Ajmere, which now lies like an island in 
the midst of foreign territories, with other British 
——— in Bombay and the North-Western 
*rovinces, it will afford means of communication 
between Bombay and the North-Western Pro- 
vinces and the Punjab, and will materially benefit 
the staple produce markets of the several districts 
ep throngh. Probably the principal articles of 
ocal production that will be carried by the railway 
are salt and opium, besides these there will also bea 
small traffic in grain, whilst the Ulwar State pro- 
duces iron, copper, silver, lead, sulphur, marble, 
and sandstones. The trade of the Jeypoor State—ex- 
port and import—amounts to nearly one million 
maunds per annum, and shows evidence of a gradual 
increase, whilst the State is being improved by the 
construction of various public works. The Meywar 
State is also rising in importance, and the popula- 
tion of its principal town, gf Sy ah 
which the railway passes—is rapidly increasing, 
owing to a healthy development of its trade. 

The preliminary surveys of the Moradabad Rail- 
| way were made by the engineers of the Oudh and 
Rohilkund Railway Company, as it was at first in- 
tended to be an extension of the system of that 
company, to open the district lying at the foot of 
the Himalayas by Dehra, and to join the northern 
portion of the Oudh and Rohilkund system with 
that of the Sind, Punjab, and Delhi Railway. One 
of the objects which this railway was intended to 
effect is the establishment of central workshops at 
toorkee. Three routes have been pro for this 
railway, namely: 1. The direct route from Morada- 
bad, crossing the Ganges at Sookertal, and joining 
the Sind, Punjab, and Delhi Railway at Mozuffer- 
nuggur, 90 miles in length. 2. From Moradabad, 
crossing the Ganges at Nagul, and thence cid 
Roorkee to the Sind, Punjab, and Delhi Railway 
jnear Saharunpoor, 112 miles. And, 3. From 
| Moradabad, crossing the Ganges two miles below 
Kunkhul, and thence rid Roorkee to the Sind, 
Punjab, and Delhi Railway near Deobund, 120 
miles in length. The difficulties of crossing the 
Ganges at Sookertal are so great as not to be com- 
pensated by the advantage gained in length on that 
route; and the difference in cost between the two 
other routes is so small that traffic considerations 
indicate the third but longer route as the best, as it 
would accommodate Kunkhul, Jowlapoor, and 
Hurdwar, which is a convenient terminus for the 
traffic with the Debra Doon. The line has been 
partially cleared for the first portion of its length 
| towards Ramnuggur, at the foot of the Kumaon Hills, 
| but its construction has not yet been sanctioned, 
| being still under consideration. 

The Patree Branch Railway has been constructed 
upon the broad gauge to enable it to be worked by 
the Bombay, Baroda, and Central India Railway 
Company. It isa salt branch, 22 miles in length. 
The contract for the construction of this line was 
let in December, 1871. Though constructed on the 
broad gauge it has light flat footed rails, 48 lb. to 
the yard, laid on creosoted cross sleepers 8 ft. by 
Qin. by 44in., 3ft. apart. The greatest exertions 
| were made to get it ready for the salt crop of last 
year; and although only bottom ballasted it was 
open for traffic at night on the 12th of Mey, 1873, 
contractors trains being worked during the day. 
‘This line, it is believed, has been completed at a 
|eost of about 3200/. per mile, exclusive of rollin 
stock, which will be supplied from the Bombay an 
Baroda Railway. Special engines have been, how- 
lever, provided, aa the line is not adapted for the 
heavy locomotives of the main line. The speed is 
restricted to 12 miles per hour, and the wheel load 








| of engines to 4 tons, or § tons per axle. 
waree and Ulwar, making a junction, as already | 


Several alternative lines have been surveyed in 
connexion with the Mysore Railway, but the pro- 
ject has not yet been sanctioned. The following 
are the proposed routes: 1, From Bangalore vid 
Toomkoot and Tipatoor to Hassau, 128 miles; 2. 
From Bangalore to Nelligerry, 53 miles, with 
branches to Mysore and Tipatoor; and 3. A line 
vid Closepett and Seringapatam to Mysore, 94 miles, 
with a branch of 8) miles to Hassan. The last 


| appears to be the most desirable to serve the general 
| interests of the country. 
| rugged, and the curves and gradients will be severe, 
consisting of 73 spans of 22 ft.|the sharpest curves being 300ft. radius, and the 


The country is very 


‘ach. The ruling gradient is 1 in 300, but that of| ruling gradients 1 in 80; but the rivers are not 
formidable, the only ones of any magnitude being 


the salt branch is ] in }00. 


j the Shimshah and the Kaveri, which will require 
bridging to the extent of 450 and 1450 lineal feet 
respectively, but the foundations are good and will 

robably be on rock. It is estimated that the line 

tween Bangalore and Mysore may be made and 
stocked for 5000/. per mile. There will be a con- 
siderable passenger traffic between Bangalore and 
Mysore, and the pilgrim traffic is estimated at 
20,000 rupees per annum; there is also a large 
local traffic between Mysore and the Kaveri. ‘The 
present road traffic is estimated at 30,000 tons 
annually, chiefly consisting of grain, timber, fire- 
wood, coffee, and betel-nut. 


THE STEAM YACHT EMIRGHIAN. 

W« illustrate, on pages 148, 149, the steam yacht Emir- 
ghian, recently constructed for the personal service of His 
Highness the Khedive of Egypt, by Mr. J. 8. White, the 
well-known yacht builder, of Cowes, The instructions con- 
veyed to the builder by Mr. John Fowler, the Khedive's 
consulting engineer, were, to provide a launch which should 
be a good sea boat, stiff in the water, and of a mean speed 
of at least 10 miles per hour on a continuous run at sea. 
These conditions have been admirably fulfilled in the launch 
under notice. Her sea-going qualities were thoroughly 
tested during her run from Cowes to London in the face of 
a strong easterly gale, and her speed in fair weather was 
easily maintained at one mile per hour above the contract 
rate for any desired length of time, 

The following are a few of the leading dimensions : 





* ft. in. 
Length eee ove He ove no 0 
Breadth oo ose ose boo 10 «6 
Draught, forward 4. as aoe 2 10 
” aft ove . vie 8 6 
Displacement im «» ll tons 
Serew, four-bladed, diameter oes 3 6 
» _ pitch .., . Sf 3imto 4 6 
Cylinders, diameter ... ove ose 0 7 
” stroke oe aes tan 0 6 
Grate surface... —... ° ««» 5.5 0q, ft. 
Heating ,, «. bea deo 0 215 


At the speed of 11.03 miles (9.58 knots) per hour, the 
number of revolutions was 268, and the boiler pressure 
761b per square inch. With a mean effective pressure in 
the cylinders equal to 75 percent. of that in the boiler, the 
power developed would be 43.4 indicated horse power, and 

* D 


8 
the constant, in the Admiralty formula Tip. would 


consequently be==100, an exceedingly good result for so 
small a boat. 

The launch is built entirely of teak and mahogany, 
diagonally, coppered and copper fastened, and the in- 
terior fittings are most luxuriously carried out in white 
satin and gold. Even the awning is profusely ornamented 
with gold braid similar to that used in the uniforms of the 
officers of the Royal Navy, and, indeed, the instructions 
generally were to make the boat in every detail as perfect 
as possible, and that no legitimate expense need be spared 
to attain that end. 

We should add that the engines were constructed for Mr. 
White by Messrs. G. E. Belliss and Co., of Birmingham, 
and that they behaved admirably during the stormy run 
from Cowes to London, when their failure but for a quarter 
of an hour would at times have inevitably entailed the 
total destruction of Mr. White's very perfect launch and of 
the lives of those navigating ber, 








UNLOADING COAL 
To rus Epiror oy Exotyergine. 
Sim,—My attention has been called to the notice of the 


CarJiff meeting of the Institution of Mechanical Engineers, 
in your journal of the 7th inst., in which durin, the die. 
cussion on the means for loading coals in Cardiff Docks, it is 
stated that a Mr. Newton described an a of “Mr. 
Price of Sunderland,” for preventing the of coals 


in sept, F Sagem description is concluded with 
“The whole errangements appeared to be crude and im-~- 
practicable.” 

I wish to state that, as lam the only “Mr. Price of Sun- 
derland” who is interested in an apparatus with 
coal lading, I consider my copes sa de- 
scribed as to its object, and that | think the opinion which 


ublish in regard to it is highl if mpeg 

Tt know no Me, Newton who was likely to refer to my ap- 
paratus. And, moreover, as it had at the date of your issue, 
ne ne eee stage of 
a reget ing for for it, you thus see how un- 
ikely it was that wish any one to place it in oppo- 
sition to other contrivances for the purposes alleged by Mr. 
Newton to be the object of my apparatus. 

I therefore consider the wrongful description as likely to 
provoke unnecessary opposition, and I do not think the dictum 
on the merite of my apparatus is at all a satisfactory set-off 
to this danger. 

I am yours faithfully, 
Jous Prices, M.LM.E. 
6, Fayle-street, Sunderland, August 19, 1874. 








| 





Coat at Sas Francisco.—Coal has fallen in 

ice at San Francisco. One of the Nanaimo Co- 
Fambia) mines is, however, still selling ite production at 
11 dols. per ton. 
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LAWRENCE’S SELF-FEEDING NAIL MACHINE. 











"9S © @eececccs 


Trae manufacture of cut nails is a trade of considerable 
magnitude and importance, whether regarded from the point 
of view of the user or producer. An immense amount of 
ekill and capital has been expended to bring up cut nail 
machines to their present rate of production ; and wonder- 
fully rapid that rate seems when compared with older and 
more primitive means of making naila We have, however, 
lately seen at work a couple of self-feeding nail machines 
which, while even more rapid in their action than those at 
present in use, bid fair, in the important matter of labour, 
to completely revolutionise the trade. These machines are 
the invention of Mr. Jobn Lawrence, of Philadelphia, and 
are at present at work in Eyre-street, Birmingham. Many 
novel and ingenious expedients are embodied in the con- 
struction of these machines, but the most distinctive feature 


of the invention lies in the feed mechanism; and to a de- which is necessary in this case, as the ordinary “ turn-over” of 


scription of the construction and action of this part of Mr. 
Lawrence's improvements we purpose to confine ourselves, 
As most of our readers know, cut nail machines are at the 
present time fed by hand, and the constant labour of an 
attendant is required for each machine. The wages of these 
attendants or “ tenters” vary with the sizes and sorts of 
nails made, but a fair average rate may be taken at about 
fourteen shillings each per week. When we state that one 
tenter can keep twenty-fire of the self-feeding machines 
constantly at work, we have said enough to prove that Mr. 
Lawrence's invention is likely to effect a great change in 
the cut nail trade. With the aid of the above sketches a 
short description will show how this economy of labour is 
rendered possible. In cutting up a strip of iron into nail 
blanks, a problem, which is theoretically very simple, has 
to be solved. Let abed, Fig. 1, represent the strip of iron 
to be cut into nail blanks, and let the dotted lines between 
agch denote the lines of the necessary cuts, The line ¢ / 
indicates the plane of the cut made by the knife at each 
reciprocation of the machine. As it is necessary that the 
strip shall be cut up into taper blanks, it is manifestly im- 
possible to feed the machine by simply sliding the strip for- 
ward towards the knife; because, if this were done, the | 
second cut would be on the line i j, and each blank, after the 
first, would be a parallel piece of iron, allowing neither for 
the heads nor points of the nails. In hand-feeding this 
difficulty is met by the expedient of turning the strip over 
between each cut, and then pushing it forward under the 
knife. To do this requires considerable quickness and pre- 
cision on the part of the tenter; and, inasmuch as this 
necessary dexterity can only be acquired by long practice, 
the operation of tenting is to a certain extent skilled labour. 
Many and persevering attempts have been made to render 
eut nail machines self-feeding, but hitherto without any 
great measure of success. On account of the great me- 
chanical difficulties attendant upon attempting a literal 
automatic copy of the “turn-over” action of hand feeding, 
other modes of insuring the taper of the blanks have been 
preferred by designers of self-feeding maehines. The most 
promising expedient is shown in Fig. 2. Here ab ed re- 
presents the position of the strip for the first cut, and the 
line ¢ fshows the plane of that cut. The dotted rectangle 
a’ bc d' indicates the position assumed by the strip for 
the second cut. It is evident that, by simply inclining the 
strip from side to side, as shown, and, at the same time, 
feeding it forward to the knife, the required taper blanks 
can be produced. Fig. 3 is a diagram showing how the 
strip is moved in the machine we are describing. The 
strip is shown at x, in the position which it occupies on the 
feedtable ABC D. The dotted line a 4 shows the angular 
position of the strip for the first cut, and the dotted line | 
a dindicates that for the second cut. The cut coincides 
with the line j 4. The motions of the feed table and strip are | 
prodaced and controlled ia the following way: The main 
gearing of the machine rocks the bell-crank lever V upon 
its fulerum 8, and the longer arm of this lever moves the 


| these can be driven at a greater number of reciprocations 








X to alternately coincide with the dotted lines a 5b and ad 
Therefore the feed table moves round an imaginary centre. 
ata; and the nail blanks are thus cut taper, while the 
wider end of each alternate blank, is cut from alternate 
edges of the strip X. The strip is fed forward towards the 
knife between each cut by means of feed rollers having a 
step by step movement. It will be perceived that the 
| ends ¢ of the links T' are adjustable along the lever arm V, 
so as to allow for altering the amount of taper in the blanks 
to suit different sorts of nails. Inasmuch as the imaginary 
centre ais beyond the line j k, the strip has a slight move- 
ment of lateral translation where the cut is made. This is 
very important, because this lateral movement regulates the 
amount of metal for the head of each nail ; and enables the 
heading to be effected at alternate sides of the gripping dies, 





the strip is discarded. Ingenious as are the mechanical ar- 
rangements we have described, and efficiently as they per- 
form the lateral and forward movements necessary for feed- 
| ing the machine, there yet remains a most important pro- 
vision to be made, without which the machine would not 
work satisfactorily. 

It is absolutely necessary to the proper working of a cut 
nail machine that, at the moment when the knife rises after 
making the cut, the strip should be drawn back clear of the 
rising knife. This is very neatly done in Mr. Lawrence's 
machine by means of the link r. In the main framing of 
the machine under the feed table is the stud p, upon which the 
link r works. The other end of the link r engages with 
the stud g on the underside of the feed table. As the rock- 
ing action of the lever V turns the feed table about the 
imaginary centre a, the point q, in the line a 4, would ne- 
cessarily move to i, because the arc g/ (struck from the 
centre a) cuts the centre line ac ati. But the action of 
the link + causes the point qg to describe the arc ¢ /, 
and thus the table is drawn back by the link r to the 
extent of the difference of the curvature of the two arcs 
gh and ¢ f, so keeping the strip clear of the rising knife. 
Equally the same action of the link slides the strip forward 
again by the time that its centre coincides with the line a d. 
It will thus be seen that, by means of the exceedingly 
simple and durable contrivances shown, the complex mo- 
tions proper to the feed table are efficiently produced and 
controlled. 

Fig. 4 shows the method adopted for enabling a large 
number of strips of iron to be placed one upon another in 
the feed box of the machine. By this provision each ma- 
chine can be supplied with a considerable quantity of ma- 
terial at each visit of the tenter, and thus time is afforded 
to visit each of a number of machines in turn, none being 
ever left idle. 

The strips X are placed in the feed box J, which can be | 
filled to the top if necessary. The spring “ feeler” N works 
with arapid vibratory action, and whenever the feed rollers 
L, draw the strip which is being cut as far as their proper ac- 
tion can take it, this “ feeler” N thrusts another strip between 
them. The strip so thrust between the rollers is at once fed 
forward towards the knife, and the short piece of the pre- 
vious strip left betweeu the rollers, and the knife is of course 
pushed forward and cut up to the very end. The springs 
m and the gvide B sezve to steady these short ends while 
being cut up. 

It should be observed that the outlay for skilled labour in 
repairing and setting knives and dies for these improved ma- 
chines is certainly not any more, but probably less, than with 
the ordinary hand-fed machines. As regards speed of working 
the balance is on the side of the automatic machines, because 





per minute than an average hand-tenter could keep pace 
with. Not only so, but a very considerable percentage of 
the reciprocations of a hand-fed machine is unproductive, 
for reasons that are almost self-evident. In these automatic 
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fore that Mr. Lawrence is correct in his statement that 
these machines will each do more work than the ordinary 
machines, while requiring only one twenty fifth of the 
number of tenters. If this be so, the actue cost of pr- 
ducing cut nails by the machines cannot mach exceed the 
cost of the iron itself; and hence we may conclude that 
this invention marks something like finality in cut nail 
making. 








NOTES FROM THE SOUTH-WEST. 


lg wy and Exeter Railway.—All new — purchased or 
made this company for passenger, is, and mineral 
traffic pf cuveel that it on te easily converted to 
narrow gauge when the time arrives that it is so required. 
The frames and axles are, of course, broad gauge, but the 
body part of the carriage and truck is const on narrow 
gauge dimensions, being exactly the same width as the most 
approved plant omtbe leading narrow gauge lines. 
Cyfarthfa.—A start bas at length been made, and although 
it is but small, hopes are entertained that a steady increase 
of business will set in. Many of the old workmen have re- 


mained at Cyfarthfa during the crisis. 


Clifton Extension Railway.—The Clifton Extension Rail- 
way was finally inspected on Thursday. 


Forest of Dean Miners.—At several collieries in the Forest 
f Dean the men are standing out against an attempted re- 
duction of wages. A long interview has taken place between 
Mr. Haynes, the managing partner of the Speculative 
Colliery, and two representatives of the Amalgamated Asso- 
ciation of Miners, as to the “‘drops” now proposed to be en 
forced. It appears to have been ultimately understood that 
union men would not go in at the proposed diminution in 
their wage-rates. 


Brecon and Merthyr Railway.—Fears entertained in re- 
gard to the safety of a portion of this line appear to be 
| groundless. Colonel Rich, the Government inspector, has 
carefully examined every mile of the section in question, 
and expresses himself as perfectly satisfied with its condition. 
The false alarm probably originated in a small landslip 
which occurred some time since. 


Wages in Wales.—At a meeting of the South Wales and 
Monmouthshire Coalowners’ Association at Cardiff on Friday, 
it was decided that, commencing with the lst of September, 
an additional reduction of 10 per cent. shall take place in the 
wages of the colliers employed at all the pits represented in 
the Union of Capitalists. This result was not arrived at with- 
out considerable discussion. One section of the employers 
are alleged to have contended for a maint e of presest 
wage rates, another for a “ drop” of 20 per cent., and a third 
for that of 10 per cent. act arrived at. How, on the 
part of the men, the latest attempt to diminish their 
will be received, it is too premature definitely and generally 
to state. 

The Great Western Colliery Company.— An extraordinary 
meeting of this compan ans Coins Gell Senne 
resolution to the effect in future directors of the com- 
pany must possess 50, and not as heretofore 15 shares, te 
qualify them for a seat at the board. The resolution was 
duly confirmed. 


oO 








Crevsit.—The Chalon-sur-Saine Chamber of Commerce 
has published its annual report for 1873, which comprises 
some interesting information with reference to the production 
of the Creusdt Works during that period. It appears that 
that vast concern made in last year 560,000 tons of pig and 
cast iron, 80,592 tons of rolled iron, 40,597 tons ‘ 

steel, and 90 locomotives, without taking ccnemes of bridges 
engines, and miscellaneous apparatus. consumption of 
coal last year at Creusét ex 550,000 tons. The produc- 
tion of steel at Creusét especially increased last year, Crevsit 
having now attained a high reputation for its steel rail 
Thus it jis not surprising to find that 38,085 tons of sted 
rails were sold last year by Creus6t, The production of 








table by the links T’, so causing the centre line of the strip 





machines the work is really continuous. We believe there- 


rails at Creusét last year only amounted to 26,000 tons. 
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SINGLE ACTION 


STEAM HAMMER. 


CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 
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We illustrate, above, an excellent type of steam 
hammer constructed, of sizes varying from 8 to 15 
tons, by Messrs. Thwaites and Carbutt, of Bradford. As 
will be seen from the view we publish, the framing 
in this type of hammer consists of a pair of pillars of 
rectangular section constructed of wrought-iron plates 
and angle irons, these columns supporting a substantial 
wrought-iron box girder, on the top of which the cast-iron 
standards, which carry the cylinder and form the hammer 
guides, are mounted. In two 15-ton hammers of this 
pattern, lately constructed by Messrs. Thwaites and Carbutt, 
for the Union Company, of Dortmund, Westphalia, the 
diameter of the cylinder is 42 in., and the clear stroke 9 ft., 
while the clear distance between the pillars is 16 ft. 4 in., 
and the height underneath the cross girder 7 ft. 6 in. 

These hammers are specially designed for hammering 
steel ingots, and the greatest care is taken in constructing 
them. In the wrought-iron work all the plate edges are 
planed, slotted, and shaped, and the rivet holes drilled to 
template, while the castings are all made of special mixtures 
of selected brands of iron. In conclusion, we may mention 
that five hammers of the type we have described, are in use 
at the works of the Landore Siemens Steel Company, while 
others have been supplied to the Steel Company of Scot- 
land; Messrs. Lloyds, Foster, and Co., of Wednesbury ; 
Messrs. Brown, Bayley, and Dixon, of Sheffield, and the 
West Cumberland Iron and Steel Company, Workington. 








Phen AvsTRatian Rartwars.—The net profits realised 

us far upon the Adelaide, Glenelg, and Suburban Railway 

enabled the to recommend a dividend upon the share 

= at - ~ ree percent. per annum. A motion has 
made in , 

the desirabil th Australian Assembly expressive of 

first to secure the Murray trade to South Australia. At the 


tdates from the colo ; : 
arrived at on the na re no definite resolution had been 
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FIRED 
GUNPOWDER.* 
By Carrain Nopxg, late Royal Artillery, F.R.8., F.R.A.S., 
F.C.8., &e., and F. A. Augen, F.R.S., Treas. C.8., &. 

AvTer an historical review of the investigations and theo- 
retical views relating to the results produced upon the ex- 
plosion of gunpowder, which have been published during the 
last 150 years, the authors proceed to describe the chief 
objects contemplated by their researches, whieh are in con- 
tinuation of some commenced by Captain Noble in 1868, and 
described in a lecture delivered at the Royal Institution in 
187L. 

These objects were as follow : : 

1. To ascertain the products of combustion of guppowder, 
fired under cireumstances similar to those which exist when 
it is exploded in guns or mines. : 

2. To ascertain the tension of the products of combustion 
at the moment of explosion, and to determine the law 
according to which the tension varies with the gravimetric 
density of the powder. 

3. To ascertain whether any, and, if so, what well-defined 
variation in the nature or proportions of the products ac- 
companies a change in the density or size of grains of the 
owder. 

4. To determine whether any, and, if so, what influence is 
exerted on the nature of the metam by the pressure 
under which the gunpowder is fired. S 

5. To determine the volume of permanent gas liberated by 
the explosion. ; 

6. To pases the explosion of gunpowder fired in a close 
vessel with that of similar gunpowder when fired in the bore 
of a gun. 

7. To determine the heat erated by the combustion of 
uce the temperature at the 


gunpowder, and thence to 
instant of explosion. 5 

8. To determine the work which gunpowder is of 
performing on a shot in the bore of s gun, and to 


ascertain the total theoretical work, if the bore be supposed 
of indefinite length. 


* Abstract of paper contributed to the Royal Society. 








the E 
is shown in the Table on the following 
The quantities of gunpowder exploded in the several 
ions ranged from 750 grammes to 100 grammes, The 
following is a are of the apparatus in which the 
charges were expl 3 
The apparatus consisted of a mild steel vessel, of great 
ane Sete oe ered in oil, in the chamber of which 
the charge to he anghetel was placed. The main orifice of 
the chamber was closed by a screwed plug, called the firing- 
plug, fitted and nd into its place with exactness. 
In the firing-plug iteelf was a conidal , swpped by a 
plug, also ground into its place with great acouracy, and, 
‘or purposes of insulation, covered with the finest tissue 
paper. Two wires (one in the insulated cone the other in 
the plug) were inserted, and joined by bye platinum 
wire passing through a giass tube filled with mealed 
powder. By ri oy mamma with a Daniell’s battery, 
the charge could 


There were two other apertures in the chamber—one com- 
municating with the arrangement for letting the gases 
escape, the other containing the crusher a 

termining the tension at the moment of e: . 

The pressures actually observed with the apparaius just de- 
scribed varied from over 36 tons on the square inch to about 
1 ton on the square inch. 

The nature of the operations of explosion carried 
out on 80 considerable a scale as in these investigations 
rendered great precautions necessary. Unless the explosion 
cylinder was most perfectly closed, the violent escape of 
gee resulted in its immediately cutting a way out for itself, 

estroying the arrangement for closing the apparatus. 

Special observations were to ascertain how long a 
pos elapsed after explosion before the non-gaseous pro- 

ucts assumed the solid form. They appeared to do A 
little within two minutes alter explosion, when a charge 
"Ths methed employed for collecting th prod 

he m employed for collecting the gaseous ucts 
as soon as possible after the explosion presented no special 
feature of novelty. On opening the explosion vessel after 
the gases had been allowed to escape, the solid products were 
found collected at the bottom, there being generally an ex- 
ceedingly thin (in fact, with large charges, quite an ipap- 
preciable) deposit on the sides. The surface of the deposit 
was generally perfectly smooth and of a very dark grey, 
almost black, colour. is colour, however, was oniy super- 
ficial, and through the black could be perceived what was 
wpa | the real colour of the surface, a dark repeat, 

he surface of the deposit and the sides of the cylinders a 
somewhat greasy appearance, and were indeed greasy to the 
touch. On the smooth surface were frequently observed 
very minute particles, in appearance like soot, but of the 
greasy texture to which allusion has been made. 

The removal of the deposit was generally attended with 
great difficulty, as it ened an exceedingly hard and 
com mass, which always had to be cut out with 
steel chisels. Lumps would frequently break off, but a con- 
siderable portion flew off before the chisel in fine dust. In 
various experiments, on examining the fracture as exhibited 
by the lumps, the variation in —— appearance was very 
one 2 peas See’ 7 in colour, and also 

vently a marked absence homogeneity, patches of 
different colours being interspersed with the more uniform 
shade of the fracture. There was no appearance of general 
erystalline structure in the deposit; but on examination 
with a microscope, and sometimes with the naked eye, 
shining crystals of metallic lustre (sulphide of iron) were 
observed. On the whole, the general of the 


2 


deposit was attended with such i variations, that 
for minute details reference must be made to the account of 
the experiments themselves. The it always smelt 
powerfully of sulphuretted hydrogen, and frequently strongly 


of ammonia. It was always exceedingly deliquescent, and 
char © that Gumieate ts te five pny npem 
face, gradually passing over into an inky-looking pasty mass. 

m removed 
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Description of Gunpowders employed in Experiments. 





C sm ponents, per cent. 


Pebble Powder. |Rifle Large-grain., Rifle Fine-grain. | 
Waltham Abbey.|Waltham Abbey. Waltham Abbey. Waltham Abbey. Pebble Powder. .. 


Fine-grain. |< nenish Spherical 














Saltpetre e ~ 74.67 | 74.95 7504 | 73.55 76.30 

Potassium sulphate ... ; 0.09 0.15 014 | 0.36 0.27 

Potassium chioride ... one ae in one 6.02 

Sulpbur one ove - 10,07 10.27 9.93 10 02 12.42 
Carbon ... eon} 19.12 10 * 10.67 1L36 oa i 
Hydrogen eee 0.42 ‘ 0.42 a£0 0.52 0.49 ” 0.3 

chara) Hy eile A st 14.32 1.99 an ‘a 16.09 243 f 14.59 Leg f 144 
Ash “ 0.23 0.25 0.24 0.17 0.63 . 

Water ae ose ow 0.95 Lil 0.80 1.48 0.65 


formity was exhibited by the results of explosion of the 
same powder at different pressures, and no very considerable 
difference existed between the proportions furnished by the 
three powders chiefly used in the researches. The largest 
grain, or pebble powder, yielded most gas; the quantity 
furnished by R.L.G. powder was not greatly inferior, but 
was decidedly 

smallest powder (F. G.) 


more considerable than that yielded by the | 


The composition of the gas furnished by the explosion of | 


all the English powders was throughout remarkably uniform, 
but presented certain apparently well 


l-defined small varia- | 


tions, regulated by the pressure under which the products 
were developed, the chief being a steady increase in the pro- | 


portion of carbonic anhydride, and decrease in that of carbonic 
oxide, in proportion as the pressure was increased. The com- 

ition of the solid products exhibited much greater varia- 
tions chiefly in rege to the state of combination in which the 
eulphaur existed. These variations were exhibited not merely 


by the products obtained from the different powders, but also, | 
ee impurities, and, 2nd, by its seal preventing a back 


and to as great an extent, by those which one and the same 
powder furnished at different pressures, and apparently 
without reference to the pressure, excepting in the case of the 
very lowest (the powder occupying 10 per cent. of the total 
space in the chamber). 

The authors institute a comparison between the composi- 
tion of the products of explosion obtained in their experi- 
ments and the analytical results published by Bunsen and 
Schischkoff and other recent experimenters, and proceed to 
a critical examination of the methods pursued by these for 
obtaining the products of the composition of gunpowder, 
giving ressons why the results which those methods of 
operation have furnished cannot be accepted as representing 
he chenens which powder undergoes when exploded in a 
closed 


8 le 

The Gathers further proceed: It is evident that the re- 
actions which occur among the powder-constituents, in addi- 
tion to those which result in the development of gas, of 
fairly uniform composition (and very uniform as regards the 

oportions which it bears to the solid), fromfpowders not 
Sawing widely in constitution from each other, are sus- 
ceptible of very considerable variations, regarding the causes 
of which it appears only possible to form conjectures. Any 
attempt to express, even in a comparatively complicated 
chemical equation, the nature of the metamorphosis which 
@ guppowder of average composition may be considered to 
undergo when expl in a confined space would therefore 
only be calculated to convey an erroneous impression as to 
the simplicity or the definite nature of the chemical results 
and their uniformity under different conditions, while it would 
in reality possess no important bearing upon the elucidation 
of the theory of explosion of gunpowder. 

The extensive experiments which the Committee on Ex- 
plosive Substances has instituted with English and forei 
guppowders of very various composition have conclusively de- 
monstrated that the influence exerted upon the action of 
fired gunpowder by comparatively very considerable varia- 
tions in the constitution of the powder (except in the case of 
small charges applied in firearms) is often very small as 
compared with (or even more than counterbalanced by) the 
modifying effects of variations in the mechanical and 
physical® properties of the powder (i.¢., in its density, hard- 
ness, the size and form of the grains or individual masses, 
&c.) Hence it is not surprising to find that a fine-grain 
gunpowder, which differs much more in mechanical than in 
chemical points from the larger powder (R.L.G.) used in 
these experiments, should present decided differences, not only 
in regard to the pressures which it develops under similar 
conditions, but also as regards the proportions and uniformity 
of the products which its explosion furnishes. On the other 
band, the differences in regard to size of individual masses and 
other mechanical peculiarities between the R. L. G. and pebble 

waders are, comparatively, not so considerable, and are in 
Sisvetions much less likely to affect the results obtained by 
explosions in perfectly closed « 


7. 
winks the analysis of solid residues furnished by various 


inds of gunpowder which presented marked dissimilarit 
im composition did not establish points of difference whi 

® The desirability of applying these means to effectin 
modifications in the action of fired gunpowder was poin 


out by Colonel (now Genera!) Boxer in a memorandum sub- 
mitted to the War Office in 1850; and the first Government 
Committee on Gunpowder, soon afterwards appointed (of 

neral Mr. Abel were members), ob- 
tained successful resulta, which were reported officially in 
the alterations im the manufacture of gun- 
for use in heavy guns to modifications 
in the form, size, density, and hardness of the individual 
ition of the powder remaining 
The Committee on Explosive Substances have 
this system in producing gunpowder suitable for 


which Ge: Boxer and 


1864, by limit: 
wder inte 


grains or masses, the 


it 


to 
largest Ordnance of the present day. 


F 


could be traced to any influence exerted by such variations; 
indeed the proportions of the several products i 
residues which were furnished by one and the same 
in distinct experiments made at varied pressures, be 
several instances quite as greatly as those found in some 
the residues of powders whieh presented decided 
in composition. 

(To be continued ) 


SELF-ACTING SEAL FOR ASCENSION 
PIPES.* 
Arter referring to the many changes and impfovements 
that had been eff-cted from time to tim@in almost all the 





| appliances connected with the manufacture and purification 


| that appliance had served a two-fold 





| 
| 


| 


| 


| 
' 





| ing, the ibility of its 
had been hinted at. 


of gas, while little or none had been made on the bydraulic 
main, the author proceeded to say that, as used hitherto, 
1st, in con- 
tributing to some extent in cleansing gas from its 


ow of gas from the retorts in action to those in course of being 
charged The opinion had for many years been held by 
some gas a of note that the pines purpose could be 
accom plis by an extension of the condensing surface, or 
by an increase of washing , while the latter might be 
ually well served by <pullanss now claiming attention or 
soliciting adoption. The very existence of the hydraulic 
main in its present form seemed to be in jeopardy, inasmuch 
as in the list of subjects for papers for the meet- 
g dispensed with altogether 
In one of the inventions claiming notice the operation of 
sealing the dip pipe during the act of charging the re- 
torts, and while they were in action, was per- 
0 tefing ea eee former was raised or 
as required. — b an same — were ~ ae 
elevating or i itself by a similar appli 
tion of stuffi and rod. to those and ee 


similar con the og A sro was « 
namely, that the rods in the -boxes were liable to | of the 
become 


stiffand hard to work from the crude state of the gas at 
this particular of its manufacture, the deposit from it ren- 
dering the use of stop-cocks, valves, and slides, and, in short, all 
kinds of finished work all but, if not altogether, impracticable. 
Being inside the hydraulic erie, tase vestousepglionats were 
‘say paste et lowe, ce ho Sassy wih 
difficult, should any parts get loose, or rods by w 
they were actua become broken, and how, therefore, 
could the pipe be sealed during the execution of the repairs 
required in consequence of such derangement? In gas engi- 
neering, as in military tactics, it was well to keep an eye on 
cy retreat. Moreover, it seemed to be an extravagant 
waste of s or appliance to occupy nearly one-half of 
the hydraulic main with tar and water, merely for the pur- 
pose of merely filling a cup or sealing a pipe, when the 
same operation could be performed at less sacrifice of space, 
and at the same time leaving the main quite free for the 
passage of the gas, and devoting its entire inner surface to 
the work s a a a ne om attained, and 
some of the objections obviated, the aw proceeded to 
show by describing a sectional model of an ascension pipe 
and its connexions. 

The apparatus consists of an external casing, to which 
are cast ae one being a continuation of the ascen- 
sion pipe, latter forming the outlet to the hydraulic 
main, but considerably shorter, eo as to carry off any surplus 
of tar, &, from the casing. An inverted cup, or 
hydraulic valve, is provided, in which is cast a central division 
extending a sufficient distance from the crown to effect a seal 
between the two pi when the valve is lowered. By 


| means of a pin | through a slot the valve is attached 


to a lever, from which a rod extends to a bell crank. 
On the upper edge of the retort lid is a enug which is 
brought against the bell crank, pressing it back, as the lid 
is ae Sees up, thus raising the central division of the 
valve e the water line, and permitting the gas to pass from 
one pipe to the other, It will easily be seen that on the re- 
soval of the setors lid the boll erauk is disengaged, the valve 

and the seal is effected. ‘| here is also a cap or bonnet, 
which, when the seal is on, may be removed, and the ascension 


pipe examined or cleaned out when required. The valve is cast 


with a small ing flange or rm round it, to which 


should be attached a = ots on cosieclea a 
ve, for the purpose of excluding 


to the lift gi to the 
ust, &., trom the outer 
means 














d casing. 
By of his @ us, the author said he wasable 
to get rid of the rod and stuffing box, and should any de- 





Rie engi 
Corstorphine, near 


the Glasgow meeting of the North British 


rangement or breakage oecur, the hydraulic valve, a kind of 
inverted cup, would fall by its own weight, and a seal would 
be effected until the necessary repair could be made. Thy 
apparatus was simple, and easy of application to exi 

ascension pipes and mains, as there would be no need jy 
remove or cut the dip pipe in the hydraulic main, but only 
to make an outlet at its lower diameter so that its ecntenyy 
might be carried off to the receptacle provided for such ig. 
purities. If applied where two, three, five, or more retory 
e set in one oven, the cast-iron casing with its two divi. 
one forming a continuation of tie ascension pipe, snd 
@ Wher forming the outlet to the main—might be cast in 
, in the form of an oblong box with rounded ends, and 
the divisions cast in it, so that each casing or cqlj 
eoutaim a separate valve covering an and 
ee pipe; aad owing to the size of the casing, the in. 
Greased area Would add to the power of resisting back 


The author examined several objections that had bees 
agelast his apparatus. First: “It would become stif 

to work from the deposit of tar in the casing.” But there 
was less Ganger of that than at first sight might appear, for 
valve-baving to be raised or lowered at regular intervals 
of from ‘three t> five hours would to some extent cause ay 
- oe of the liquid, and help in throwing off some portion 
the thick material by the outlet pipe. However, shoald 

it Fequire t@ be cleaned out occasionally, say once a year, 
that »would not be more formidable than cleaning 
out the bydtaulic main, which in some works had annually 
to be domes Secondly: “ How would the thick ter throws 
off imthe otitlet pipe and main flow from the latter?” The 
tar as ged from the gas was not so thick as sows 
imagined ; if only became thick by being retained in the 


hydraulic as in a tar trap, the denser particles falling 
to the bo , the more flui pie passing off by tle 
usual outlet. But to facilitate the discharge ot the tar, &., 


the middie, as might be found convenient. 0/ 
corse, the outlets fur the tar would require to be trapped in 
the usual manner to prevent the escape of gas. Thirdly; 
It had been asked—“ How would the apparatus do in the 
case of a choke?” Stripping that query of all disguise, said 
the author, it should Be put thus: “ What amount of pres. 

arising from an accumulation of dirt due to careles. 
ness, was the of resisting?” Obstructions 


were an abnormal stat. of pe 5 p and cals 
guarded against % were not formed 
in a day, but grew ly, and were seals either of 


as a syphon, empty a uantity 
owe h, catching fire, quonl danger to the veut 


Nova Scortas Coat.—Coal mining is much depressed st 

tin Nova Seotia. There is stated to be virtually» 
Sonn for coal in any part of the Dominion of Canads 
The stocks of last year were large, and the winter consump 
tion was much smaller than was anticipated. Some revitd 
in business vaca | for, however, on the close of toe 


stances contracts are freely offered at reduced rates. 


Tur American CextTensiat.—The Centennial 
Memorial Hall will be not unlike the pretty Cursaal ist 
Stadt Park in Vienna, which visitors to the Austrian 
remember with pleasure. The length of the hall will & 
833 ft., and the width 191 ft. There will be three main rooms 
83 ft. square each, and a reception hall 83 ft. by 65 
ceiling of the picture galleries will be ; 

wall space, exclusive of the main hall, reception ball, a 
corridors, will be 


be absolutely fire 
pleted by April, 1876. 





torian public for the construction of a railway from Eches, 
one of the termini of the Victorian railways at the Ne 
South Wales boundary, to Denil in, distant sbout © 
has been for the constructw® 





a 
Gas Managers, by Mr. James Alexander, 
Edinburgh. 
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PORTABLE WINDING ENGINE 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO. (LIMITED), ENGINEERS, GAINSBOROUGH. 








(For Description, see Page 157.) 
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ON DEFECTIVE IRRIGATION IN 
INDIA. 

InRIGATION in hot climates, the only sure 
means of turning deserts into cultivated 
land and fruitful gardens, of trebling the 
annual yield of ordinary dry lands, and thus 
producing abundance, health, and vigour, 
has been valued, nay even adored for ages 
by eastern nations, who, not without mean- 
ing, placed Aquarius among the constella- 
tions, Englishmen, on the contrary, have 
been very slow in fully realising the value 
of irrigation, as it is not an absolute necessity 
for them in their northern humid climate. 
More than this even, there is probably a 
large number of them that have been led to 
believe that it is rather a doubtful advantage 
in the climates to which it is most suited, 
This is particularly unfortunate at the 
present juncture, when another large famine 
has not only forced the attention of England 
towards her Indian possessions, but in re- 
juiring a loan of ten millions sterling to 
be expended unremuneratively in simple 
relief, also forced us to provide against 
recurrences of these serious calamities. 
Ignorance in England of the vital principles 
on which these matters depend is perhaps 
more to be deplored than the calamity in 
India, It is painful to see in an article of 
the Indian correspondent of the Daily News 
such opinions as the following : 

‘A word as to the prevention of famines 
in India. It would be a mistake to suppose 
that large schemes of irrigation will be 





not require and do not want works of irri- 

tion. In reply to this it would perhaps 
fardly be deemed sufficient to say that it 
is not true, although most of those con- 
versant with the matter would think so; it is 


better to op; 80 8W and unblushing 
a statement by substan We know 
that almost Oriental nations are not pro- 


gressive in ideas, their opinions and fee 
remain the same for . The pest som 
to us India under native rule covered from 
north to south and from east to west with 
works of irrigation (of these a brief account 
will be found in Enomvrerriwe, vol. xvii. 
pages 317), the remnants and traces of 
many of which still exist. The wants of 
India are the same now as they were then, 
its climate and agricultural conditions have 
probably varied very slightly. As to the 
state of feeling among Oriental nations, 
ancient Egypt, China, India under native 
rule, Spain under Moorish rule, all testify 
to a very large development of irrigation 
which points to a eer strong unanimity of 
feeling on the part of these various peoples 
and races, 

Though despotic rulers and chiefs had 
those works carried out, they could not have 
been developed on so large a scale without, 
not only - — but —. = 
currence people y. Ex- 
traordinary as ancient despotic are may 
appear to us in the nineteenth century, 
under a constitutional Government, there 





sufficient in the future to prevent a recurrence of 
great calamities of this nature. Irrigation has been 
held up as a safe famine antidote, but it has been 
introduced, and in many districts had been attended 
with serious disadvantages,” 

Further on, after quoting passages from the 
Indian Observer containing the opinions of the Com- 
missioners of Meerut and the joint magistrate of 
Allighar, as to the ill effects of irrigation on the 
districts of Mozuffaruagar, Saharanpur, Delhi, and 

ohtak, drawing a sad account of the state of 
matters there, and attributing it to the sovereign 
remedy of irrigation, the correspondent of the 
a News remarks : 
. “48 not this picture almost as terrible as any in 
ahar, and would not the cure be worse than the 


disease / 


Sad though it is that these few districts are suf- 
fering from faulty or defective irrigation, it appears 
still more sad that the British public should in- 

, duced to imagine that irrigation in India generally 
would not only fail in averting famine, but be a 


worse evil than famine itself. Under these cir- 
cumstances, then, it becomes our duty to enter 
into detail on the defects of the faulty irrigation 
adopted in the above and in other cases, and to 
point out plainly and unsparingly the detractors 
and obstructives to irrigation in India, both in 
the present and the past, and to show what are and 
have been the opinions and state of feeling of the 
inhabitants of hot countries on the subject of irriga- 
tion from the dim past up to poy S 
It has been repeatedly urged by the English 
opponents of irrigation in India that the natives do 





can be no doubt that the will of the people, 
their habits, traditions, and hereditary ideas, 
exercised in larger matters almost as great an 
ascendancy over the public acts of the despot 


| as it now does in political and legislative matters 


over the policy of a Government, whose officers 
are appointed with the concurrence of the repre- 
er of the Be gr ——*. A gs 
might levy very percentages uce, 
money, of men, attendants, and cattle for himself, 
because the ideas and traditions of the 
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power; his magisterial powers might occasionally 
be excessively, unjustly, and tyrannically used with- 
out meeting serious opposition, in the same way 
that notoriously unjust Acts of Parliament and 
magisterial decisions are put up with at this day. 


‘The main principle being tacitly assented to by the | 
.people, they merely attempted toyewade the effects 


of such decrees, as by hiding thel# money in the 
ground, declaring themselves poor, cutting off their 
thumbs so as to be unable to wield a spear or draw 
a bowstring, bribing subordinate officials, and 
similar devices, Any serious interference with the 
social or domestic habits and customs of the peo 
would, on the contrary, have been quite impossible, 
the nation would be roused against the pot, a 
brother, son, or nephew, or perhaps the chief 
minister or military commander would rebel, and, 
supported by the large body of malcontents, put 
the derpot to death, institute a new régime, thus 
putting an entire stop to the execution of his inten- 
tions. 

The introduction of irrigation against the will of 
the people would have been one of those tasks that 
no despot could have succeeded in establishing 
among an agricultural and pastoral community, in- 
volving, as it necessarily does, a certain amount of 
change of habit. The land has to be adapted to 
purposes of irrigation, the branch ca and 
trenches of supply have to be made, the crops, their 
rotation, number, and amount are altered, and this 
among & non-progressive agricultural community is 
a change of no small degree, apart from the serious- 
ness of the withdrawal of so large a proportion of 
the population from their own work for employment 
in the construction of main canals all over the 
country. 

We feel, therefore, fully justified in asserting 
that there was a strong unanimity of feeling in the 
peoples and races that thus covered their countries 
with works of irrigation, and that their wishes coin- 
cided with those of their rulers, that had the in- 
creased wealth and prosperity of their countries in 
view. We have more especially drawn attention to 
this point, because it has a most important bearing 
on the views of Oriental nations at the present day 
on this subject, such races being generally ex- 
ceasively conservative in their ideas, retaining them 
as long as their races endure, and in some cases pro- 
pagating them atill further, as in the case of the 
Spanish Moors—they have vanished, but to this day 
the Spaniards of the old Moorish provinces hail the 
advent of the irrigation engineer with delight, while 
entertaining very opposite views at the approach of 
the engineer that proposes to construct a railway 
over their lands. 

Although then the ideas of Oriental races on the 
subject of irrigation works have remained praeti- 
cally constant, we find that the greater part of the 
works themselves have been allowed to fall into 
disrepair; Egypt, India, and Spain were in ancient 
times covered with canals and works of irrigation, 
of the greater part of which only remnants and 
traces are now found, while others exist in a defective 
state. ‘This is entirely accounted for by two causes, 
political changes and revolutions, and the natnral 
tendencies of the races inhabiting these countries 
to allow anything, buildings, houses, clothing, &c., 
to fall into decay from habitual neglect; not only 
are they deficient in progress, perfecting, and im- 
provement, the virtues of the practical English and 
the civilised European races, but they go to the op- 
posite extreme—slovenliness, indifference to decay, 
and squalor. Imagine a district overturned by 
war or political or civil discord—on the return of 
the inhabitants, or the surviving portion of them, 
to their lands, they, if Orientals, do not combine 


to reconstruct, or repair their reservoirs or branch | 


canals 80 as to keep the whole of their lands under 
irrigation; on the contrary,. they bow to fatality, 
and using such an amount of water as the damaged 
or decayed .works still furnish, irrigate perhaps a 
tenth part of their lands. It is very much the 
same as regards personal clothing and similar be- 
longings, they are allowed to remain ragged until re- 
placed by new articles. Reconstruction, repair, and 
patching up to make the best of existing things and 
circumstances, are not ideas of Oriental origin ; 
when found in those countries they are, in most 
cases, European exotics. 

That the before-mentioned two causes of the 


decay of irrigation works in these countries are the | 


actual ones, let us quote their converse in support, 
China, a nation existing under a rigidly unaiter- 
ably political régime, and having a people, though 
entirely deficient in inventive power, yet possessing 


strong conservative tendencies, adhering rigidly to 


every detail handed down to them hereditarily, 
| scrupulous and almost religiously devout in keeping 
up their works as well as their traditions, shows a 
| very different aspect as regards their works of irri- 
gation. Squalid and filthy as they are in common 
| with many other Asiatic races, they differ from them 
entirely under the two above-mentioned heads. The 
co is that their widely extended irrigated 
dhiration is Now in about the same state as it was, 
or. is supposed to have been, in the times of Con- 
fucius. 

We cannot do otherwise, therefore, than conclude 
that the decay of irrigation in Egypt, India, and 
Spain for so long a period was due to the aboye- 
mentioned causes, and not to any want of apprecia- 
tion of irrigation or its benefits. ‘Those nations still 
possess a tacit eageruess for irrigation, although 
they may not have the motive power, the despatic 
will, that would enable sach works to be executed 
or put in good order, 

As to the opinions of the natives of India, as 
elicited by personal, inquiry, they may in many 
cases be rep either as favourable or un- 
favourable to irrigation, according to the light in 
which the inquirer takes them. It must, however, 
always be borne in ee the merce is why: b 
suspicious being, uite unable to 8 e 
the clear Sanavaliied naa habituated to make 
replies according as he thinks bis immediate present 
interest lies, without much regard for his welfare 
lin the future ; he is also very easily biassed, and 
| thinks it the best policy either to give opinions that 
|may please the person he is speaking to, or to 
adopt opinions in accordance with those of the vol 
|} son whose influence is most important to him. ‘There 
| is probably hardly a single unprejudiced independent 

native to be met with that will speak according to 
his own conviction, and adhere to his statements, 
| It is true that the landholders and tenants who 
| reside permanently in their own villages are less in 
| contact with Englishmen than any other class, and 
' that it is these people that are most affected direetly 
by the introduction of irrigation; but them they 
have their civil suits decided by the magistrate, and 
they are notoriously fond of litigation, and their 
taxes, land tax, road and education cesses raised by 
the collector; they go to these officials as well as 
the deputy and assistant-commissioners forjinforma- 
tion and advice on all points, as they are in reality 
the despots of the community; they are not only 
guided by all they say, but attend on every gestare, 
nod, or frown with abject servility ; to such an ex~ 
tent is this habitually carried that these officials can, 
from putting their questions in suitable form, obtain 
any replies they require to their demands for either 
information or opinions, It is, therefore, quite 





these channels on the subject of irrigation is practi- 
cally valueless, and that it is exceedingly difficult 
for any one to Jearn the true state of their opinions 
by means of direct questioning. ‘Their ideas on this 
subject can only be arrived at in an indirect wa 
with much patience and care. Practically they are 
as follows: 

Generally speaking, any native of India not 
being a landowner, who has seen the benefits of 
the introduction of irrigation, as on the canals of 
the Punjab, or the North-West Provinces, or the 
deltaic canals of Southern India, is exceedingly 
glad to hear that similar results are contemplated 
in his part of the country; he pictures to himself 
cheap food and plentiful supplies in his native 
| bazaar of the articles that are to him necessities 
|and luxuries, and looks upon irrigation as an un- 
| alloyed blessing, more especially since it involves no 
exertion, labour, or risk on his part. Should he bea 
landholder, the case is rather different; he would, 
like the other native, be glad to see plenty around 
him, to get supplies of water for his family and 
|eattle that in dry seasons suffer so much, and 
| to make larger profits from his land, but he does 
not say so, imagining that every one would take 
| that for granted ; on the contrary, he ponders a great 
| deal; he feels much concerned about his personal 
| interests’; he knows that he will have to incur what 
is to him a great expense in adapting his land to 
| growing wet crops, without knowing for certain 

when water will be available for them, and he may 
| thas lose all his crops for one or two years, a very 
serious risk to him ; he may also be comparatively 
only slightly acquainted with the production of wet 
crops, and feels donbtful about them ; his increased 
|} expenses may foree him to borrow at a high rate of 
linterest, 12 to 20 per cent., from mahajans, or 
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evident that any information obtained. through! ¥& 
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native money-lenders, and then he and his might 
become hopelessly involved in debt—for compound 
interest is not unusual in India. Supposing, however, 
that all this may turn out well, he will certain!y 
have to pay a water rate, and fears extortion from 
the subordinate native officials that will have to 
collect it; if he helds back now he may be able by- 
and-bye to obtaigthe water at a cheaper rate, per- 
haps even get it far nothing ; on the whole, therefore, 
he considers it hig best policy to wait, to see what 
will happen to ore incurring any risk or 
expense ; others the same, and the mass of 
them give evasive answers as regards their wishes 
and intentions ; in fact, they lack some one to lead 
them. 

As to the landholders that have not had any 
opportunities of seemg the results of the introduc- 
tion of canal irrigation, they would naturally be 
very much more unwilling to accept such important 
changes in their agricultural and domestic affairs. 

The above are the ideas of the natives in an un- 
biassed and unprejudiced state, nor are the doubts 
and fears expressed in them by any means ground- 
less. The rapacity of the native bankers or money- 
lenders has already been very effective in entirely 
dispossessing a large number of the hereditary land- 
owners of India of their lands, in many cases much 
to the astonishment and disgust of the latter, who 
cannot easily be brought to believe that English, or 
any law, can effect the alienation of hereditary pro- 
perty, whatever sums may be borrowed on the 
| strength of it; in fact, there is much reason to be- 
jlieve that the Jand will in time largely pass from 
the hands of the more manly and higher caste here- 
| ditary landowners into those of the usurious low 
| caste baniyas, or shopkeeping fraternity. ‘Ihe ex- 
|tortionate practices of subordi native officials 
|are only too true; they cajole and seize in the name 

of their inflaential masters almost anything they see 
jand can get by any pretence. ‘To such a pitch is 
this system of combined moral violence and plunder 
| carried, that the passage of a governor of a province, 
a commissioner, or any similar official, over or 
jthrough a district is a fearful scourge to it; for 
eyery pound of fuel, or of horse grain consumed by 
the official or his horses themselves, forty or fifty, 
or more, are taken nominally on his account by his 
native underlings; and this principle is carried out 
in very many things whenever opportunities occur. 
It will then be understood what raising an addi- 
tional tax or rate means, or what it may mean in 
the eyes of the apathetic native of India. Again, 
as.to the uncertainty of when water will be avail- 
able from a new canal for any particular piece of 
land; in some respects this is unavoidable, no 
doubt, but who then is to recompense the land- 
holder who through it may lose his crops for the 
r? Neither the canal authorities nor the Indian 
Officials will do so, even in the cases when it is 
avoidable, For instance, we read in the report for last 
year of the chief engineer of the Madras Irrigation 
and Canal Company, that native landholders had 
sent in written applications for water to the village 
revenue official, who forwarded them to the district 
|revenue official, who sent them to the collector, 
\from whom they eventually arrived at the canal 
| authorities so late that the watering season was 
over! ‘The native reaped the advantages of 4 
paternal government that year instead of his crops. 

We thus learn the real objections of an unbiassed 
native landholder to canal irrigation, the state of 
things fully showing that they require leading. 
The English civil officials, holding the places of 
their former despots, are the proper persons to do 
this; but, unfortunately, it is they who generally 
purposely neglect to do so, and more often throw 
| obstacles in the way. 

Tue Berean Coat Trape.—The Belgian coal trade te 
mains quiet. The administration of the Belgian State Nail ways 
has invited tenders for 72,000 tons of coal for the winter. 














Sourm Avusraeantay Raitways.—A tender bas been & 
cepted for the construction of the first section of the Port Pire 
and Gladstone line. Ibe tender accepted was for 25,165/., oF 
17001. per mile. The section begins at Port Pirie, and # 
will terminate at Crystal Brook, about two miles below the 
head station of Messrs. Bowman ; its length will be 16) mue* 
The contract price includes the earthworks, masonry, 
and culverts, ballast, level crossings, 
gradient posts, so that the section bids fair to he the eheape# 
line ever constructed in the Australian colonies. The 
mainder cf the line is expected to be shortly submitted i 
contract. Tenders have been invited for the Port Broughts 
Railway, aud we learn further that the Port Waketiel 
and Hoyle’s Plains Extension Railway to Ashton, ¥ 
is within seven miles of Clare, will shortly be ready for 
tract. Some apprehensions prevail on the score of a0 





quate supply of labour. 
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THE BRITISH ASSOCIATION, 
Report of the Council for the Year 1878-4, presented to the 

iencral Committee at Belfast, on Wednesday, August 19, 
an: Connell have received reports during the past year 
from the general treasurer ; and his account for the year 
will be laid before the Genera! Committee this day. . 

The General Committee at Bradford referred the following 
four resolutions to the Council for their consideration, and 
they beg to report their proceedings upon each case. 

First resolution : : 

That the Council be requested to take steps to bring the 
importance of the meteorological researches at Mauritius 
belore the Government, in order that, when they become 
eonvineed of the value of these researches by the action of 
the Association, they may be induced to increase the 

ce. 
othe ( vuneil found that it was unnecessary to take action 
in this case; the application made by the Association last 
veer baving resulted in an increase to the staff of the obser- 
vatory by the Government. 

Second resolution : 

That the Couneil be requested to take such steps as they 
may consider desirable for the purpose of representing to 


Her Majesty's Government the unportance of the scientific 
results to be obtained from Arctic exploration. 

In November last, Sir Bartle Frere, president of the 
Royal Geographical Society, requested Mr. Gladstone to 


receive a joint deputation from the Royal Society, the Royal 
Geographical Society, the British Association, and the 
Dundee Chamber of Commerce, on the subject of an Arctic 
expedition. Mr. Gladstone declined to receive a deputation, 
but requested an application stating reasons in a written 
form. This was furnished, but a change of Government 
occurred. Mr. Disraeli since his accession to office has re- 
ceived a deputation on the subject, consisting of Sir H. 
Rawlinson, Dr. Hooker, and Admiral Sherard Osborne, but 
no answer has yet been returned to their application. 

Third resolution 

That the Council be requested to consider the possibility 
and expediency of making arrangements for the constitution 

fan annual museum for the exhibition of specimens and 
apparatus on a similar footing to that of the sections, and 
similarly provided with officers to superintend the arrange- 
ments. 

The Council, in accordance with the desire of the General 
Committee, have provided a room, and appointed a Com- 
mittee, consisting of the general and assistant general 
secretaries, Professor Redfern, Mr. Ewart, one of the local 
secretaries, and Mr. Ray Lankester, to make the necessary 
arrangements for the reception and due exhibition of speci- 
mens and apparatus illustrative of papers to be read at the 
meeting 

Fourth resolution 

That the Council of the British Association be requested 
to communicate with the authorities in charge of the St. 
Gothard Tunnel, with the view of obtaining permission for 
the Committee on Underground Temperature to take observa- 
tions on temperature during the progress of the works. 

Steps are being taken in pursuance of this resolution. 

The Council have had under their consideration the advisa- 
bility of laying down some systematic rule to govern the 
election of members of Council, and they recommend to the 
(reneral Committee the adoption of the following regulations, 
which are in reality little more than a definite expression of 
the general practice of past years : 

1. The Council shall consist of :—1. The trustees. 
past presidents. 3. The president and vice-presidents for 
the time being. 4. The president and vice-presidents elect. 
5. The past and present general treasurers and general and 
assistant general secretaries. 6. The local treasurer and 
secretaries for the ensuing meeting. 7. Ordinary members. 

2. The ordinary members shall be elected annually from 
the General Committee. 

i. There shall be not more than twenty-five ordinary 
members, of whom not more than twenty shall have served 
on the Council, as ordinary members, in the previous year. 

4. In order to carry out the foregoing rule, the followin 
ordinary members of the outgoing Council shall at eac 
annual election be ineligible for nomination :—lIst, those 
who have served on the Council for the greatest number of 
consecutive years; and, 2nd, those who, being resident in or 
near London, have attended the fewest number of meetings 
curing the year—observing (as nearly as possible) the pro- 
portion of three by seniority to two by least attendance. 

. The Council shall submit to the General Committee in 
their annual report the names of the members of General 
, awe whom they recommend for election as members of 

OUnel, 

6. The election shall take place at the same time as that 
of the officers of the Association. 

; In order to assist the consideration of this question, the 
Council have appended to this report a list of the ordin 
nates of Council, showing the date of election in eac 

The Council have added the following list of names of 
ape present at the last meeting of the Association to 
Dr "Wins Tenadies members: [i Signor Guido Cora ; 
Shefarik, P 1D ; Baron von Richthofen, Berlin; Dr. A 
ts” rague; Professor J. Lawrence Smith, Louisville, 









2. The 


in consequence of the inati i 
Sestion D, : of the nomination to the presidency of 


years, and has invariably promoted the interests of the 
Association with untiring zea! and ability. 

After much consideration, they have resolved to recom- 
mend Dr. A. Williamson as treasurer in the place of Mr, W. 
Spottiswoode. ; 

The General Committee will remember that Bristol has 
been selected as the place of meeting for next year. 
Council understand that an invitation to hold a su uent 
meeting at Glasgow will be presented to the General Com- 
mittee, 

The Couneil cannot close their report without making 
some mention of the irreparable loss which the Associa- 
tion has sustained im the death of the late Professor Phillips. 

He, in conjunction with Dean Buekland, Canon Vernon 
Harcourt, and others founded the Association in 1834, and 
from that time until his death, his labours on ite behalf were 
untiring. 

He nted as local secretary at the first meeting at York, 
he filled from the following year to the year 1862, the 
office of assistant-general secretary, from 1862 to 1864, that 
of general secretary, he was president in 1865, and, having 
seldom been absent from any of the meetings, he presided 
last year at Bradford over the Geological Section. 

In Professor Philips, eminence in his own branch of 
science and wide general culture, were united with unselfish 
sympathetic nature, a genial kindly manner, and with 
singularly happy tact in the conduct of affairs. It was 
this rare combination of qualities which guided the Associa- 
tion through its early difficulties to the success it has at pre- 
sent achieved, and which now makes his loss felt as one 
which can never be filled up. 


APPENDIX. 
Ordinary Members of the Council, and the Date of their 
Election. 
Elected. Elected. 
Beddoe, John, M.D., { Maxwell, Prof. J. C., 
F.B.S. wae . 1870 F.R.S. oon os | aan 
Bramwell, F. J., Esq., | Merrifield, C. W., Esq., 
C.E., F.B.S., eos ©1878 ¥.B.S. i oo. SR 
Debus, Dr. H., F.R.8. 1870) Northeote, Rt. Hon. 


Sir 8. H. 


; . 1870 
Ommanney, Adm. E., 


De La Rue, W., Esq., 


D.C.L., F.R.S. 1872 


Evans, John, Esq., | CB. F.R.8. 1878 

F.K.S. aoe » 1868) Pengelly, W., Esq. 
Fitch, J. G. Esq.,M.A, 1871 F.R.S. oon we 1878 
Flower, Prof. W.uHL, | Prestwich, J., Esq., 

F.R.S. eco 1872 F.R.S. - «» 1873 
Foster, Prof. G. C., Russell, Dr. W. J., 

F.R.S. ine ~» M71 F.RS. eee eo. 1873 
Galton, Francis, Esq., | Sclater, P. L., Esq., 

F.R.S. oes + 1868 F.R.S. oe 1872 
Hirst, Dr. T. Archer, Siemens, C, W., Esq., 

F.R.S. oes a} | RS. << we 1871 
Huggins, W., Esq., | Smith, Prof. H. J. 8., 

F.RS. bes 1868 ¥.R.S. ant .» 1873 
Jeffreys, J. Gwyn, Esq., Strachey, Maj-Gen., 

F.R.S. ot . eh ee, Sa oe 1871 
Lockyer, J. N., Esq., Strange, Lieut-Col, A., 

F.R 8. ose sss. ee F.R.S. ove ee 1868 


PORTABLE WINDING ENGINE, 


We publish on page 155 engravings of a type of portable 
winding engine constructed on a considerable scale by 
Messrs. Marshall, Sons, and Co., Limited, of Gainsborough. 
It will be seen from the drawings that to the ordinary port- 
able engine of these makers are added in a suitable framing 
at the smokebox end of the engine, a pair of drums driven by 
gearing actuated by an intermediate shaft from the main 
shaft of the engine. The arrangement of levers for placing 
the drum in and out of gear is clearly shown io the en- 
graving. 





NOTES FROM THE SOUTH-WEST. 
Labour in the Welsh Coal Trade.—The associated coalowners 
of Monmouthshire and South Wales have agreed to receive a 
deputation of men for the discussion of the present trade 
crisis. It is stated that the members of the Red Dragon 
Union have determined to adopt a course antagonistic to that 
resolved upon by the Amalgamated Association of Miners, 
and to accept the reduction without inquiry or hesitation. 


THE NIAGARA SUSPENSION BRIDGE. 
: . .. ng oa or cn om 
— a a report u > 
dition of the Saas Buapeunot i made by a hens 
fall to the Government of Canada, in consequence of certain 


i eagepesntetions affecting the safety of that structure. 


ve obtained permission from the Minister of Public 
Works that this report should be published ; as some of the 
profseion, and te the geuerel publia Wishows the inter 
i to i the inter- 
vention of Government, it ioe been difficult to have 
uncovered and examined the condition of the anchorage, 
oe which the safety of the st: acture so obviously depends. 
preservative effects of hydraulic cement upon iron, even 
where so placed that it is sometimes wet and sometimes dry, 
is clearly demonstrated. 
1 am, with much respect, your obedient servant, 
Tuomas Curtis CLarxe, 
Mem. Amer. Soe. C.E., Mem. Ins. C.E, 
Philadelphia, June 15, 1874. 


To the Hon. Minister of Public Works, Dominion of 
Canada, 


Sir,—I have the honour to report that in aceordance with 
the instructions given me by your letter of June Zist, that L 
have made a thorough 1 ination of the Niagara 
Suspension Bridge built by the late J. A. Roebling, C.E., 
and opened for public traffic in the spring of 1855. 

This bridge has been in constant daily use for more than 
eighteen ny The railway traffic has now reached from 
between to 500 cars per day, over 3° being loaded, be- 
sides many extra trips of single locomotives. There is besides 
a congtant travel of carriages and foot-passengers on the 
lower platform, but owing to the change of business caused 
by railways, there are not many heavy teams, and scarce any 
droves of cattle now crossing it. 

The woodwork of the bridge when 1 first inspected it, 
June 23rd, 1873, was in bad condition, both from wear and 
tear caused by traffic and from natural decay. As the com- 

pany who own it were then repairing the woodwork, and 
rapidly replacing the defective timbers by new ones, I 
| thought proper to make an ad interim report to you dated 
| June 28rd, 1873, that the bridge was safe for the loads and 
speed at which it was used. 

I considered, however, that I should not be carrying out 
your ee et made my examination a very thorough 
fone; I fore made arrangements to mek a shaft down 
| through the elay and sufficiently deep into the rock in which 
the anchorage was bedded, to reach the water-bearing strata, 
where, if anywhere, rusting might be expected, This took 
some time, and it was not until the 27th of August that the 
anchorage was gufliciently uncovered. 

I am happy to be able to state that, having removed the 
masonry in which the anchorage was 80 a8 to expose 
to view the links between the points marked A and 6 on the 
section Fig. 4 (see next page), I found the paint still fresh on 
the ironwork, and on removing it, the iron iteelf as perfect as 
when put there, and having not the slightest signs of rust. The 
mortar, even in contact with the iron, wae saturated with 
moisture, and the whole foundation evidently surrounded by 
water-bearing strata of rock. Without the preservative 
effect of the cement in which the iron was encased, the iron 
could not have remained free from rust for a day, and the 
opinion of Mr. Roebling as to the action of hydraulic cement 
in preventing iron from rusting is fully sustained. I there- 
fore believe that no future apprehension need be bad as to 
the durability and safety of the anchorage. 

Doubts having been expressed as to the condition of the 
cables at the point where they join the anchor links, they 








| were uncovered Jast year in presence of George L. Keid, con- 


sulting engineer of 
I herewith annex. 

As Mr. Reid’s statement that they are in good condition 
is so positive, I did not consider it worth while to again 
uncover them, and I eoingide with Mr. Reid in believing 
that no rusting has as yet shown itself at those points. As, 
however, they are there considerably exposed to the action of 
water finding its way along the cables and between the joints 
of the masonry, | believe this is a critical poiat and one that 
should be carefully examined in any future inspection that 
“2 take place. 

he main cables themselves appear to be perfectly pro- 
tected by the wrapping of fine wire and the numerous cvate 
of cal which cover them, 

thas been thought by some 


o Great Western Railway, whose report 


ns that the effect of 





Plymouth Great Western Dock—The revenue of the 
Plymouth Great Western Dock Company for the six months 
ending June 30 amounted to 10,106/., as compared with 
9560/. in the corresponding period of 1873. The undertakin 
has been transferred by an Act of last session to the South 
Devon, the Great Western, and the Bristol and Exeter Rail- 
way Companies. 

Stations om the Great Western.—The improvement of 
stations on the Great Western Railway is making progress, 
and every exertion is being made to complete re-signalling 
and interlocking arrangements. 

Nantyglo and Blaina Iron Works Company (Limited) — 
Ata Jo sg: meeting of the shareholders of this company on 
Thursday, Mr. Richard Shaw, M.P., in the chair, a resolution 
pee tearrene A adopted, a m3 gered to take 
such proceedings against the vendors of t ies as 
they may deem advisable. The financial goles of the 





of Professor Redfern, who was PP 
the General Committee at the last meeting at 
Council have nominated Professor G. Fuller to 


Secretary b 
Bradford, the 
local secretary. 


The Council . 
s. ae have to announce that Mr. Ww. Spottiswoode 
othiee of wed to them that he is unable to continue to hold the 
itinan oe The Council eer seeaived tits 
" uh great regret, a t which t ee 
re be shared by the Association. - Spottiswoode has 
supied the post of general treasurer for the last thi 


pany proved, and the undertaking is now clear of 
its principal difficulties. 

Sanitary Matters in the Forest of Dean.—A letter from 
the Forest of Dean suggests that there is room for very eon- 
siderable sanitary reform in that district. Particularly is 
this the ease in regard to Cinderford, where, according to a 
report —— to the Westbury-on-Severn Board of Guar- 
dians last September, a disgraceful state of things existed. 
The burying accommodation is very inadequate, as many as 





seven corpses being in some cases interred in one grave. 


vibration caused by passing trains being transmitted through 


\the cables would be injurious and impair their durability. 
| Without discussing the intricate question of what is the 
& | ultimate effect of 


changes in the molecular arrangement 
of iron arising from vibration, it is enough to say that the 
mass of these cables is #0 great, and their tensile strain so 
light, that no sensible vibration is communicated to them 
from passing treins. The unbroken surface of the skin of 
paint which covers them shows this. But this is not the case 
with the wire-rope stays reaching from the tops of the towers 
to the main trusses. 

From the combined effects of jon and contraction, 
severe strains and vibration, these stays are nearly all in bad 
condition, and some are broken entire! 'y. The paint is cracked 
along the spiral lines of twist, admitting water which causes 
rust. But as these stays contribute nothing at all to the 
strength of the bridge, I do not consider their decay asa 
"ee die eae Sides enapeinds the nd all its passing 

wire ropes w sus truss a its i 
loads to the main cables are also in bad conditi 


stays. The paint is cracked, showing the de- 
structive effect of woud ab the gulee hen th 
enter the sti ing at their lower ends, a considerab 
amount of has niteelf. As these suspenders had 


originally an excess of strength, I believe are still 
amply strong enough, but they should be carefully inspected 
from time to time, and at no very distant date should be 
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replaced by iron rods. These rods should have a means of 
adjustment for length, so that the tension may be uniform on 

None of these signs of deterioration are to be seen upon 
the main cables, whose condition is apparently as perfect as 
when put in place eighteen years ago. } 

1 had one of the caps removed from the top of the towers 
to examine the conditions of the cables, which at this point 
are without the serving of fine wire, which as we have seen 
perfectly protects them at other places. I found them in good 
condition, well covered with paint, and bright and free from 
rust when the paint was scratched off. I would, however, 
recommend that the cables be examined at these points from 
time to time hereafter, to be sure that their good preserva- 
tion continues. 

A good deal has been done during the few years to 
stiffen the wooden trusses, chord pieces have been added 
above and below, and the truss has now probably Jess de- 
flection under a passing train than when the bridge was first 
o ned. 

_~ his report of May 1, 1855, Mr. ny states that the 
deflection caused by a locomotive drawing 20 loaded cars, 
weighing 326 tons, was hth of a foot in the centre. 

From some observations made by my request, August 30, 
1873, « similar train, weighing 526 tons, caused a deflection 
of \16,th of a foot in the centre, and after it had passed the 
centre 93th of a foot. But as the truss was eut asunder for 
the pury ose of putting in new floor beams, this increase of 
deflection of 3 in. is easily accounted for. 

I shall not attempt to conceal the fact that the woodwork | 
of this bridge has not received, during past years, the atten- | 
tion that it should have done. The floor-beams, upon which } 
the safety of trains entirely depends, were allowed to remain } 
until badly decayed. They are now nearly all replaced, and 
will be entirely so by October 1, 1873, at the present rate of 
progress. 

‘lhe present arrangement of the stiffening — imme- 
diately under the railway tracks is shown in Fig. 3, here- 
with annexed. This is in a decayed state and should 
soon be renewed. When it is renewed, I would suggest a 
somewhat different arrangement, as shown in Figs. 1, 2, 
herewith annexed. This will give greater stiffness without 
increasing the weight, and so far will prevent the racking of 
the lower truss, and prolong the life of the wooden portion 
of the bridge. 

It will also make a safer track than the present one. As 
it now is, in case of any accident, such as the breaking of a 
wheel or axle, or even the felling of a brake block on the 
track, causing derailment of trains, 
there is nothing to prevent their falling 
over two feet upon the floor-beams. 
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These beams are not strong enough to 
resist such a shock, and the locomotive 
or ear would probably break through 
the bridge. It may be said that this 
has never yet happened. It is better to 
take such precaution as will prevent ite 
ever happening. 

The plan above sug; will do this 
as the cross ties outside the rails would 
receive the wheels in case of derailment, 
and the tops of the longitudinal girders 
would act as guards to prevent their 




















going further. I would recommend 
this or some similar plan be carried 
out when the track girders are renewed. 
It will allow of the use of steel rails 
of the ordin patterns which cannot 
now be used. The life of the present iron 
rails is only about one year, and their 
renewal is a constant source of expense, 
not to say of danger. 

The late Mr. Roebling stated in his 
final report of May 1, 1855, that the 
flexibility of this bridge was not objec- 
tionable, and is compatible with safety 
and durability. Eighteen years’ experience has now fully 
demonstrated the truth of these views. During that time 
at least fifty millions of tons of freight, passengers, and 
rolling stock have passed over this bridge. 

There is no Howe truss, or any form of rigid wooden 
framing that I know of, that would have sustained such a 
traffic and not have been completely worn out in half the 
time. 

Nevertheless, too much should not be expected from 
it, and it should not be left too long without repairs 
and renewals for the future. We can better show our 
appreciation of the labours of this eminent engineer by 
taking good care of bis work, than by assuming that it is of 
that durable construction that needs no renewal, a merit he 
himeelf never claimed for it. 

Finally, to recapitulate the conclusions to which I have 
arrived : 

The anchorage is in perfect condition, and likely to remain 








60. 
The same thing may be said of the main cables. 

Frequent inspection should take place of the junction of 
cables with anchorages of the wire rope suspenders, particu- 
larly at their junction with stirrups, and of all parts of the 


woodwork, and as soon as any decay shows itself it should be | 


promptly attended to. 

The limit of weight of tem loaded freight cars, and of a 
out not over fire miles an hour, should be rigidly en- 
foreed. 


I must express my thanks to George L. Reed, consulting | 


engineer, John Kennedy, chief engineer of the Great Western 
Railway, and to W.G. Swan, Esq., superintendent of the Sus- 
pension Bridge for the assistance rendered to me by them in 
making my examination, and for the kindness with which 
hey fursished me with all the information that they bad, 


without which I should have found it difficult to make this 
report. 
All of which is respectfully submitted by 
Tuomas Curtis Ciarxe, C.E. 
Philadelphia, September 8, 1873. 





Copy of Letter of George L. Reid, C.E. | 
W. G. Senn teae of 
Superintendent of Suspension Bridge. 

Sir,—I have this day made a careful examination of the | 
seven strands forming one of the southerly pair of cables of | 
the Niagara Suspension Bridge at the point where they are | 
united to the anchorage chains, in the south-westerly | 
anchoring (for which purpose the upper corners of masonry | 
were removed), and lam happy to Te able to that 
both the wires of the strands, and the ironwork of the anchor 
links and pins, so far as they were exposed to view by the re- | 
moval of the cement surrounding them, were found to be in | 
a ay sound condition; no signs of oxidation were 
visible. 





Yours truly, 
(Signed) Gro. Lows Ret, } 
Chief Engineer, G.W.R. | 


| Hamilton, November 2, 1872. 








| Sree Rarts ror Pawama.—The Panama Railroad Com- | 


| pany has ordered 500,000 dollars’ worth of steel rails to be | 


| shipped to Panama. The object is to replace the iron rails at 
| present in use upon the Panama Railroad as fast as they are 
| worn out. 
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SWEDISH HEAVY ARTILLERY: THE 9.448-IN. GUN. 


(For Description, see Page 166.) 
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Trext VaLtitey Cana —A movement is being made for the 
completion of this Canadian canal. The cost of the work is 
estimated at 5,000,000 dols., but it is asserted that the canal 
would be very useful for the movement of grain, and that it 
would yield a revenue of 4,500,000 dols. per annum. 

Waren Surpry ov Catcago.—Chicago is supplied with 
pure water for drinking and culinary oy re by means of a 
tannel two miles long carried out to t idle of Lake 
Michigan. The capacity of this tunnel is stated to be 
| 67,000,000 gallons per day, and yet Chicago. fearing that her 
| growth would be so rapid as to use up this supply, com- 

menced in 1872 building another tunnel (nearly twice as 

large as the first) which it is expected will be ready for use 
| at the commencement of 1875. Chicago will thus next year 

have water supply arrangements adapted for a population 
| of somewhere about 5,000,000 ! 


West Inpraw TeLeGRany.—The Hooper has successfully i 
“daecable from Para to Cayenne. The West Indies will 
“ertly have an alternative route to England, vid St. Vincent 

“pe de Verde) and Madeira, besides Telng placed in com- 
munication with Cayenne, Para, Pernambuco, Bahia, Rio de 
*sneito, Buenos Ayres, Valparaiso, &c. 


; New ZBaLaNy CoaL.—The Waste Lands Board of the pro- | 
‘ace of Nelson (New Zealand), have granted,a new lease to | 
‘te Albion Coal Company for twenty-three years of their | 
mine at Ngakawan on the following terms: The company to | 
‘wae 2000 tons of coal from date to the opening of railway | 
“amunication, or say two years ; and 10,000 tons of coal per | 
“num, to be raised from the opening of the railway to the | 
“se of the tenth year of the present lease. After the expi- 
"ton of twelve years, the extraction is to be carried to 12,000 









8s per annum. 
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ee . waa ' sabiecon only does its work, but actual! 
THE SEWAGE QUESTION, | iepontanes. That it pays is svidenced by the fact that the 
| patent rights for Austria have been bought by the Great 


To tus Epirorn ov Exoinererna. 


pays, though this is of minor 


Sin,—Each week as it passes, shows the utter want in| Austrian Eerth-culture Company of Vienna for a sum not 
common sense that is exhibited by our English engineers in| counted by thousands of pounds merely, but by many tens 
connexion with the senitary aspect of the sewage question. | of thousands, and this not on a mere speculative basis, but 
In no ease do they seem to grasp the realities of the evil, nor | after years of actual experience of the system. 
exhibit the slightest ability to comprebend the first prin-| The following list of questions asked and officially 
ciples upon which any sanitary reform must be founded, or, | answered as to the working of this system in Amsterdam, 


if they do, they blindly shut their eyes to what is going on | will be found of great interest : 


Liernur's Pneumatic Sewerage Works at Amsterdam. 


around them, believing that if any remedy can be found it} 
must be devolved from their own self-consciousness. Is it not | 
lamentable that, notwithstanding the urgency of the case, QUESTIONS. 
the only system capable of dealing efliciently and con-| Wuernen the system effec- 
veniently with excremental pollution, viewed in an engineer- | tually prevents the infection 
ing, sanitarial, agricultural, and economic light, should have | of the atmosphere in house 
been utterly ignored by our English engineers, although | and street by gases arising 
existing for years in successful operation within a day's | from human excrement, and 
journey of our shores? Is it possible to believe it? and yet whether it prevents pollution 
it ws true of the soil ? 
Wherein, then, do our English efforts fail. Because they 
attempt to shut the door after the steed is stolen; in other 
words, not to cure the evil at its source, but to remedy it as best 
they can, after its devastating and death-dealing effects have 
been aceon 5 liehed. 
The fact is we forget that it is prevention we want much 
more than eure, and that such prevention can only be arrived 
at by battling with the causes of the evil at its source. 
W bat then are the grand sources of the evil but two? The 
first and most destructive to human life is excremental pol Whether this is effected 
lution, the infection of air, soil, and stream by the most | without offence cither in the 
valuable manure nature has given us; the second is that | closets or in the central build- 
more innecent to human life, pollution caused by the | ing of the system, or if the 
organic and inorganic refuse of manufactories and large old fashion of emptying 
publie works. Ali other sources, house and street drainage | street tanks direct is followed? 
(otherwise than human excrement), are harmless by them- | whether this is done without 
selves, as they only form two to three per cent. of the destruc- | resulting in offence to eye or 
tive elements in our sewers, and are enormously diluted. nose by the loc mobile engine 
How then should this second class of impurities be dealt | and tender? 
with—the refuse from public works? and what is the 
practical answer of the present sanitary engineer? His 
dicta is, “Mix it with hundreds of times its own volume 
ef all sorts of matters, excrement and anything else, let 
it ferment and poison your eir in houses and streets, let it 
percolate into your soil to poison your water sources also 
and then, when the principal damage is done, bring, at any 
expense, all the powers of human ingenuity to deodorise it 
or wake it into manure, which either costs more to make 
than ite market value when made, or which the farmer will | 
earcely accept asa gift. Ob! sapient chemist, ch! wise sanitary 
reformer, who tries to reform when reformation is but little W hether there is a demand 
good, has it never oceurred to you that the manufacturer | for the fluid manure of the 
must know, or could get to know better than any one else, | system among the farmers? 
what the impurity of his waste water is, and what chemical 
or other treatment is necessary to make that water harmless, | . . . 
and that he should be made to attend to this, whether at his} Are there any drawbacks 
own cost or that of the commanity, is a matter of no moment | to the system of which you 
tous? If he can't do the work, 1s it not utterly hopeless for | are aware? 
you to try it, mixed up as the matter is with a thousand 
other varying constituents, each differing in their chemical 
constitution ¢ 
And so with human execremental pollution. Why suffer it 
to enter the common draina, there to become the source of 
cholera, diarrhara, dysentery, and typhoid, and to carry off | 
thousands of lives that otherwise would be spared to their 
families and to the nation? Why this suicidal policy? Be- 
cause, forsooth, such a thing as striking at the rvot of the Are the annual expenses 
evil has not been sufficiently thought of. of serving end maintaining 
Until manufacturers are compelled to purify their waste the system heavy or very 
water, and towns are compelled so to deal with human ex- light ? 
crement, that neither air, nor soil, nor water shal! be infected 
or polluted in any way—the sewage question will be a puzzle, 
any attempted solution of which must necessarily be vanity 
apd vexation of spirit. 
What makes me feel vexed and angry upon the subject is 
that so few people hold up these two conditions as the goal 
to be arrived at; but squander their time and money in what ‘ 
must be a hopeless task—when all the time this great Is the influence of the 
problem of keeping excrementa! pollution out of the sewers, | System upon health very 
has been successfully demonstrated to be practicable, in such marked ? 
& way as not only to comply with all the sanitary require- 
ments, but to be inoffensive and inexpensive to the com- 
munity. In connexion with how 
The system that does this is no mere theoretical one, but | Many persons is the system 
one that has stood the test of time, and for which the in- | laid? 
ventor, after extensive trials by the Austrian Government | 
of five years, received at the hands of the Emperor of Austria, | Have there been any failures 
the honour of knighthood; asystem thatin Amsterdam and in the working ? 
Leider has received the bighest testimony any system could | 
get, namely, a fair trial, and then a unanimous resolution to 
extend it ; a system that in Prague, Brinn, end Olmitz has 
been entered into by private capitalists as a highly remune- | 
rative investment; a system that has received the highest 
testimony from the International Medical Congress, Vienna, 


is74, and is declared by Amsterdam to be the solution of the 
sewage «dilfliculty, and on the most important steps on the 
road eeilieation that this fury has wilnecsse 


And yet, would you believe it, our engineers know nothing 


of it, or if they have beard of it, it has been in such an imper- 
fect manner that it has never excited the desire fora single | 
inguiry—each engineer being wedded to his own particular 
hobby, and looking no further ? 
The pneumatic system of Captain Liernur collects excre- | the iron pipes? 
ment daily, by means of pneumatic pressure throug. cast- 
irom air-tight pipes in such a manner that there is nowhere 
in house cr street any escape of cfilensive gas or foul smell, 
or pollution of soil, and no interference with the com/ort of 
the householder. Water-closets ueed not be used with the 
system, as they are simply an expensive juxury that may, 
it we please, be done away with altogether, and, strange to 
say, not be missed. It is a kind of system, the necessity for 
which has been pointed out by Mr. Simon, the medical 
vilicer to the lrivy Council, more than once, and which not 


Has the action of the ex- 
ereta been found to oxidise 


ANSWERS. 

There is no stench what- 
ever in the closets or in the 
houses, when according to 
the system the evacuation 
takes place dai/y. Pollution 
of the soil and escape of gases 
in the street is absolutely im- 
possible, because everything 
1s made air-tight, and because 
the pressure is from the out 
towards the inside; thus in 
case of leakage, nothing else 
would happen than that air 
or water would rush in, in- 
stead of flowing out. Leak- 
ages, however, do not occur. 

“No offence is observed in 
any way when, im construc- 
tion, the plans of Captain 
Liernur are properly carried 
out, and ordinary care is 
taken by the manipulators. 
The street tanks are not 
emptied in the old fashion 
but by pneumatic pressure 
and subterranean tubes which 
convey the feces to central 
tanks for decanting in barrels. 
This process is also entirely 
void of offence. Loeomobiles 
and tenders were used in the 
beginning of the introduction 
of the eystem and before the 
central tank tubes were laid ; 
their use is also inoffensive to 
eye or nose, but has now ceased 
altogether 

Ail fecal matter collected 
with the system is leased by 
one person who retails it to 
farmers. 


There are no drawbacks to 
the system, either in a sani- 
tary, technical, or financial 
sence. The present director 
of the Publie Works recom- 
mends it to the town autho- 
rities for adoption to the new 
part of the town altogether, 
and toa large part of the old, 
namely the most populous 
portion of the city. 

The annual expenses con- 

sist only in the wages of a 
few labourers, and some fuel 
for the steam engines, Com- 
pared to the work done, they 
are very small indeed, and 
far less than that of any 
other system for removal of 
fecal matter on account of 
steam power having taken 
the place of hand labour. 
« No other observations have 
been made upon this point 
than that where the system 
exists no contagious diseases 
have thus far appeared. 

The total population of the 
eight different places in the 
town where the system is in- 
troduced is about 6300. 

There never have been any 
failures in the working due 
to the system, but were due to 
extraneous causes such as the 
falling of a wall owing to 
a bad foundation (through 
which a tube got crushed); 
the breaking down of the air 
pumping engine through 
neghgent treatment, <&e. 
None were, however, of im- 
portance or gave cause for 
embarrassment, but were 
always quickly remedied. 

Nothing of the kind. Tubes 
which were removed by the 
breaking down or repairing 
of old buildings were found 
entirely free of oxidation and 
incrustation. Ita pears that 
the faces cover the interior 
of the tubes with a slimy film 
of a matter containing sulphas 
Serre, whieh preserves the 
iron. Hence the tubes will 
probably last longer than 
water or gas pipes. 


ANSWERs. 

in Amsterdam exist a 
to the ordinary sewers af- sewers in which such eff 
forded by this system has the could be observed, seeing thy 
effect of making those sewers ta are collected as 4 
comparatively innocuous to rule incesspits. Bat it standy 
the publie health, and enabl- to reason that when, accord. 
ing their contents to be ing to Captain Liernuy, 
into rivers without treatment system, all the waste producty 
either by precipitation or of trades and industry gn4 
filtration, and yet without all the privy matter is strictly 
sensibly polluting the stream? kept out of the sewers, » 
that these serve only { 
kitchen and rain water, &, 
their contents can withog 
fear of pollution be turned 
into open watercourses, and 
that should this for some 
reason be impossible, the 
sewage can be easily entirely 
cleansed by precipitation or 
filtration, owing to absence of 
all putrid organic matter ip 

solution. 

(Signed) A. Brroesma. 
Engineer and Chief Clerk of Public Works 
August 22, 1874. 

I do not enter into the working details of the system, bat 
I send ycu a pamphlet which describes them, and from 
which, if you think fit to pursue the matter further, som 

interesting information can be gleaned. 

I am, Sir, your obedient servant, 
Apam Scorr, 

August 23, 1874. 221, Gresham House, E.C., London. 
Is not our legislation a wise one, that, in connexion with 
river pollution, ordains that local boards shali do that which 
the Government confesses practically it sees no way of doing ? 


QUESTIONS. 








To rue Epitor oy Encineenine. 

Str,—In your last issue, under the head of “Sanitary 
Notes,” you state that the General Sewage and Manure 
Company “have been unsuccessful at Nuneaton,” and als 
that “the Town Manure Company have failed at West Brom- 
wich, where they have attem to carry out Manning’ 
patents for chemically treating sewage.” Per se, each state- 
ment is correct, but the inference to be deduced from thes 
remarks would appear to be that the process of the former 
company does not answer, and that the operations of the 
Town Manure Company, as carried on up to the present tim, 
have signally faile t I think Mr. Mellies has, in his letter in 
yesterday's Standard, clearly shown that the sewage works 
at Nuneaton (which belong to the Local Board of Healthani 
not to the company), are quite inadequate to deal with the 
daily flow of sewage, and that therefore the company are 
unable to treat more than about one half of the total volume 
That the process itself works most satisfactorily is amply de- 
monstrated in the case of Coventry, where this companys 
system is in very successful operation. 

Respecting the Town Manure Company at West Bromwich, 
it is true that under Manning’s patents the process proved s 
failure, but this method of treatment was discarded abouts 
year ago, and now the most signal success (under the “tub” 
system) is attending their operations. They are aboat trest- 
ing the sewage of Bilston and other towns, and the com- 
mercial and sanitary value of their process has bees 
thoroughly tested. 

As both these companies have adopted the patent machi- 
nery for treating and drying sewage matters—which my firm 
has introduced, the one under the precipitation and the other 
under the tub system, and both with undoubted success, I 
trust you will kindly insert this letter in your next issue, # 
your observations are somewhat open to misconstructo, 
and are calculated to bring discredit on successful under- 
takings. 

Yours faithfully, 
Ropert MiLpves, 
Managing Director of Milburn and Co.'s (Limited) 
Hatcham Iron Works, New Cross-road, 8.B. 
August 26, 1874. 


INDIAN PUBLIC WORKS DEPARTMENT 
To Tux Eprror ov Exoinegrisa. 

Srzr,—In continuation of “one of nine,” I, after having 
served five years with an engineer at the head of the pr- 
fession, came out to India the following year to your cm 
spondent as one of eleven men. Out # i our eleven, three 
have died, two of whom I am sorry to say by suicide, eg 7 
about by disappointment and exposure, and four have 
the service. 

I have seen letters from “Junglee” and others, who 
not confine themselves to the two vital points, pay 
pension. Gentlemen like to associate together ; it # i 
same here as ail over the world, even in America, and ther? 
are no more class distinctions here than there are at howe 
Now and then the wife of a high official will be exclasv 
but her character is well known, and it affects only thos # 
weaker minds than herself. Not including us in the “i 
of precedent” was, I believe, an error. 

Pay and pension are the questions, and to which Cooper’ 
Hill men should have their attention drawn. The Gover 
ment advertisements quote pay from 46/. to 201. per month 
@ man’s chance of getting the latter is about equal to a wh 
lieutenant becoming a field-marshal—180/. per month — 
tainly above the limit. There are a large pe 
men who will never rise above the executive grade, draw™ 
as 4 maximum pay, 95i. month. The bare 
already provided for this by allowing an extra 5/. per moti 
after a termof years. It does not necessarily show # 4° 
a bad engineer because be is not made superintending © 
gineer, but simply he may be wanting in aime 
strative talent. This is especially true of the img 
branch, in which the principal duty is hearing civil 0% * 





sppeal water cases, 
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. Considering the importance and onerous character of the | 


duties of executive engineers, there is no doubt that their 
pay should be raised, especially in the higher grades. ; 
Promotion has come to & dead lock, and I assure you, Sir, 
there are several assistants within my own limited knowledge 
who have been time after time highly recommended for pro- 
motion, but who, nevertheless, have been going on for up- 
wards of five years as second assistants. 

Of course exceptions to this may be adduced, but the papers 


simply teem with complaints. 


The anomalies that exist in this service, remnants of that 


gigantic monopoly, the ‘old Company,” areas unjust as they 
are curious. 

“ Royal Engineer’ mentioned that men of his corps more 
generally preferred the consolidated seale of pay; but it was 
not necessary to add that im addition to this they drew net 
military pay proper, which is from 7/. odd to 351. per month 
more than ¢1 
been increased. It is given on the plea of keeping up 

iform, and that they are liable to active service when their 
pay is cut down. ’ 

When the latter contingency is general, doubtless we shall 
also have to buckle on the sword. 

I not wish to make any invidious comparisons, but in 

face of an universal feeling that we are underpaid, this 
e in salary is indubitably felt, and must before long 
be removed. 

The Government display such a want of tact in their treat- 
members of this service as to render it more than 
probable that justice will be denied to civilians as a body, so 

mg as the chief administration is in the hands of military 
men. For instance, a civilian passes out of Purki first, 
getting the gold medal and the 1001, prize, he is posted to 
the department at 10/, per month, very properly as an ap- 
prentice, but a military man below him gets 35/. per month 
asan assistant engineer, second grade. 

civilians get the 100/. prize, whereas every military man 
getting two-thirds of the marks obtains it, and so on ad 


But pension affecte us more than anything, and I strongly 






differen 


ment to 


advise parents of men at Cooper's Hill to agitate on this | 


most important matter. By the Civil Service rules a man 
can retire on his pension after twenty-five years’ service, 
furlough included. We have to serve thirty years for 
pension, and by the present rules furlough does not count 
The civilian gets 6002. a year, we 5001., but ours, 
of course, is conditionally. ‘The fatigue and exposure that a 
civil engineer goes through in the active prosecution of his 
juties is immense, and many men work steacily twelve hours 
per day. If the Government do not appreciate this the 
Standard Life insurance, the largest in tie kingdom, does, 
and charge us as military lives, against military men in civil 
mploy being charged at civil rates. 


towards it 


if the market value of a civil engineer is lees than a 
civilian, let his pension be less; but it is only common 
justice that the relative service for pension should be the | 
same. 

Europe has been fully recognised by the Government as 

school of engineering, or why was Cooper's Hill started ? 


yet they would deny to a co-patriot equal privileges when 
8 intimately connected with his health. 

1 have often heard military men of standing incontestably 
prove that the Government actually gain by allowing 


military men to complete the thirty-eight years’ service for | 


the increased pension ; 
“ spec” when “ Old John” introduced it. 
Again with furlough, the Government have generously 


given us the same furlough rules as the Civil Service, but it | 


not count for pension: again, maximum pay whilst on 
igh is of course entered, but no minimum as for 
c ans. 

Vur work is not at all understood; men have charge of 
works of the most important character, with a large expen- 
ture of public money, and the control of a large staff 
*sponsibilities not only great from the charge itself, 
itan intimate knowledge of a code of laws contained in a 
book of upwards of 419 pages, and a most intricate system 
f accounts is nece ssary Yet at the end of twelve years he 


may only be getting the pay of a civilian of two years’ stand- | 
og who is sunply adjudicating common-county court cases | 


which the magistrates at home are only too willing to do for 
nothing 


nly by public works that the real resources of India 

the natives themselves, apathetic as they 
Last February, when the Lisutenant- Go- 
Punjab gave away the prizes at the High 


can be developed ; 
ate, show this. 
vernor of the 
: lat Delhi, 
ibsequently, when the Ohla Canal was opened, though the 
weather was inclement. the road thence to Delhi, seven miles 
was crowded with people and vehicles, a crucial test as to 
What they thought of it 
; This terrible reign of law, which is putting family against 
amily, developing to its fullest extent the cunning and in- 
tnguing powers of the Asiatic, and which tacitly hands over 


‘ 


whereas works which have brought them plenty and con- 
tentment would remain as sole monuments of our greatness. 

The Government require men pre-eminently gentlemen at 
heart, taught in a good school of engineering, ready to 
‘evote the prime of their life to a service, to the success of 
woich high professional attainments, in its peculiar re- 
qurements, coupled with an esprit de corps, is essential ; 
yet, by allowing anomalies to exist, at once touching the 
very health and poeket, the department must be of a me- 
Gioere character, to the great detriment of the intereste of this 
country, 

When I first joined our rupee was considered as a shilling, 
& sort of unit of value; so it is now, but it is not worth more 
than sixpence. Fowls, once so cheap, cost as much as in 
Ireland; horses and grain, and servants’ yearly in- 
crease im price. Thie is greatly owing to the in the 
price of silver, 


lians; and lately, too, their military pay has | 


Only the first of the | 


for so few obtain it that it was a good | 


the attendance was poor and meagre, but | 


untaught Zemindar into the power of the wily Bunnia, | 
would pass away, and be only remembered from ite ills, | 


We have to provide ourselves with expensive tents (found 
for civilians), and to buy horses, whilst changes of residence, 
requiring furniture, &c., to be sacrificed at auctions, with 
few buyers, assist a man, if married, most readily into debt. 

A man sent into the jungle, sometimes, 50 miles awa 
| from a station, has to pay rent for a house very often ill 

adapted as a residence, and his travelling —— 

— restrictions. On the railway it is i 3 
| on leaving the station a standing allowance is given simply 
| to compensate him for his i 7 
My advice is, give a young man a good sound practical 
| education, and the 1000/. he would spend at Cooper's Hill, 
| and let him goto New Zealand, and only work with a portion 
| of the zeal and intelligence that men do in this d i 

he at the end of twelve years will be a prosperous well-to-do 
|man, and have avoided a service in a bad climate without 
| emolument or prospects. 

H, B. 


VERTICAL BOILERS. 
To tus Eprror or Exainuxeiya. 

Sim,—Mr. Richardson, after three weeks’ delay, can only 
find two points of difference in his patented boiler and mine, 
namely, in the tubes—mine being bent and larger than his. 
There is no difficulty, as he asserts, in renewing the tubes 

| when worm out; and any good boiler-maker would do it 
without “ pulling the boiler to pieces,” as Mr. Richardson 
wishes one to believe. 

Mr. Richardson assumes that some of your readers, with 
myself, have merely made a superficial examination of the 
designs in question ; to this I object, and I believe any com- 

| petent, unbiassed person, with'thejdrawings before him, would 
decide that my boiler forestalls his; and that, in principle, 
they are alike; the mere difference in diameter a shape of 
tubes, not at all affecting the question. I trust you will 
insert this in your next issue. I did not patent my boiler, 
and my only object is to prevent others appropriating what 
is publie property. 

I am, Sir, yours very res 


tfully, 
oun J. Geacn. 
Engineer's Office, Severn Tunnel Railway, 
gristol, Aug. 26, 1874, 


| 
SHIPPING COAL, 
To THE Epittor ov Exainerrina. 

Srr,—My attention has been directed to the report pub- 
| lished in ExnGiseertne, August 7th, of the discussion which 
| took place at Cardiff in reference to Mr. MeConnochie’s 

paper on shipping coal, read before the Institution of Me- 
| chanical Engineers. 
I regret that, not having seen this report till the latter 
end of last week, I was unable to reply to it sooner. I am 
| reported to have given some particulars of an arrangement 
proposed by Mr. Price, of Sunderland, for saving the breakage 
of coal during shipment, and after very briefly and not 
quite correctly explaining Mr. Price's plan, the report con- 
cludes with a statement that “the whole arrangement is 
erude and unpractical.” Now I said nothing of the sort. 
On the contrary, I said that having had some experience of 
Welsh coal, and knowing the tender nature of some of the 
seams, I could readily appreciate the value of ve apparatus 
age of the 
| coal, and I therefore begged to direct the attention of the 
| Institution to a plan proposed by Mr. Price, of Sunderland, 
which I thought would effect this object. 1 regretted. how- 
ever, having no drawing of the apparatus, especially as 
there was no black board on which I could draw a diagram 
to illustrate Mr. Price's plan, but I would endeavour to ex- 
plain the spparatus by words. I said, it might be con- 
sidered an inverted hopper, or long cone extending from end 
to end of the hatchway, and secured to the ship’s beams, or 
;} made movable along the pe in the direction of the 
ship's length. To the sides and ends of this inverted 9 
are hinged movable plates which extend laterally nearly to 
the sides of the ship, and are capable of being inclined at 
any angle by means of lifting chains. The coals are depo- 
sited on the apex of the cone or inverted hopper, and slip 
| down its inclined sides on to the movable inclined shoots 
| which will direct it to the sides of the hold. By thus simply 
slipping into its place, instead of being dropped from a con- 
siderable height, the coal will not be broken to anything like 
| the extent that usually happens. 

Some questions were asked about the details of the plan, 
and in reply to an observation from the President (Mr. 
Bramwell), I promised to apply to Mr. Price for drawings, 
and a detailed description of his invention. As the state- 
ment that the invention is “crude and unpractical” has 
| been incorrectly attributed to me, I beg you will permit me 
| to say that, on the contrary, I consider it a very useful and 

practical plan. 


| that would prevent, or materially reduce the brea 


I am, Sir, yours obediently, 
W. E. Newrow. 

66, Chancery-lane, Aug. 25, 1874. 
| {lf Mr. Newton will take the trouble to read the article to 
| which he refers he will see that the expression “crude and 

impracticable” was nof attributed to him. He will also see 
| that Mr. Price’s plan is described practically as be (Mr. 
| Newton) himself describes it in the above letter. The general 
| impression conveyed by Mr. Newton's description of Mr. Price's 
| plans at the Cardiff meeting decidedly was that those plans 
| were “ crude and impracticable,” and this was what we stated. 
| It is in fact difficult to see how such an arrangement as that 
| described by Mr. Newton, either at Cardiff or in the above 
| letter, could im practice be applied at all with any degree of 
| success considering the masts, stanchions, &c., to be found in 
| the hold of a vessel. An opinion to this effect was expressed 
| am the course of the discussion at Cardiff. Mr. Price’s plans 
may have many merits which are unknown to us; but certainly 
| Mr. Newton has not rendered these merits apparent. 

—Ep. E.} 








mgr epen npr ge ng PYROMETER. 
A meeting of British Association at Bei 
before Section ‘A, Mathematical and Physical Gctenee, Pro” 


composed of Professor A. W. Willi Professor Sir 
William Thomson, Professor Clerk Maxwell, and Professor 
Foster. In this report the former 


reports as to the degree of which could be attained 
by the use of this lcwanest. ite 6 dentgiien of the 
t it was 


times slightly differed from the results previously found, and 
they cold that these changes were probably result of 
alterations of the unsoldered connexions of the conducting 
wires; but whatever their cause they were probably met 
with in actual ice if the pyrometers were used during 
long periods of time. 

Professor Dewar said that, as a chemist who had taken 
considerable interest in the determination by high tem- 
perature, and in getting at some satisf: means of 
registration, he felt, and he was sure, all chemists engaged 
in physical chemistry would read with pleasure this re- 
iteration of the information communicated last year b 
Professor Foster. By this they would overcome any di 
culties that prev them from determining specific heats 
at high temperatures. Any other instrument than that 
mentioned in the address was extremely laborious, and to 
got satisfactory results took a much longer time. 








RAILWAY SIGNALS.* 
On Self-regulating and Adjusting Apparatus for Distant 
Signal Wires of Railways, By Mr. G. W. Bernon. 

In the early days of railways, when trains were few and 
travelled slowly, each one was timed to stop at its appointed 
place, consequently there was little risk of their interfering with 
each other, and the use of signals worked from a distance was 
altogether unnecessary ; but, as the traffic increased, trains be- 
came more pumerous, and their speed was accelerated—a much 
longer distance became necessary for stopping them; this ne- 
cessitated the employment of auxiliary signals worked by 
wires. 

On the introduction of locking gear and the system of inter- 
locking points and signals, it became of the utmost importance 
that these should work perfectly in “ unison” with each other ; 
the greatest obstacle to this has been the expansion and con- 
traction of the distant signal wires (varying from half a mile to 
a mile in length), caused by the changes in temperature of the 
atmosphere, This expansion and contraction often amounts to 
as much as # foot to eighteen inches in the course of an hour or 
so, and is of course quite sufficient to prevent or render “ un- 
distinguisheble” the working of the signal unless attended to by 
the signalman. 

Various mechanical contrivances have from time to time been 
invented and applied to overcome this difficulty, but have all 
been found diker deficient and uncertain in working, or too 
costly to manufacture and keep in repair, so the old method of 
the screw connexion or the ratchet wheel has beea employed as 
the only means of adjusting the wires of distant signals. 

At the commencement of this year, however, an apparatus 
wae invented and patented by G. W. Beynon, of 19, Salisbury- 
street, Strand, London, which self-regulates and adjusts the 
wires of signals; it also combines extreme simplicity and non- 
liability to get out of order, with cheapness of manufacture. 

It consists in the use of a flat iron bar (the proportion of its 
depth to thickness being about 3 to1) running upon its edge 
between grooved rollers contained in cast-iron brackets; to the 
front end is fastened the wire to the signal, and to the other is 
attached a chain, having a weight at the end of it sufficient to 
keep the wire in a state of tension ; upon this bar slides a frame 
containing two clutch blocks. As long as this frame remains ut 
90 deg. the bar is free to move backwards or forwards as 
either expansion or contraction may require, but when pulled so 
as to decrease the angle, the blocks seize the bar and draw it 
through its rollers a sufficient distance to efficiently work the 
signal, 

This apparatus, unlike all others, gives a direct pull on the 
wire so as to haul in all slack, the weight serving to control 
and keep the wire in a state of tension. 

This machine has beea at work for nearly five months upon 
a signal distant five-eighths of a mile, situated at the West 
Junction Box, Reading, Great Western Railway; ever since it 
bas thoroughly fulfilled its object, and given greatest satis- 
faction. ‘I'wo machines have also been applied, and working for 
some time on two signals, semaphore and disc and cross-bar, five- 
eighths of a mile distant each, at the Kast Box, Reading Station, 
Great Western Railway, and have given every satisfaction. 


Costa Rica.—The Government of Costa Rica has taken 
charge of a railway to be constructed in that state, and is 
pushing it to completion as rapidly as circumstances will 

rmit. It is proposed to lay a telegraph cable from l'art 

ineon to Aspinwall, with land lines to connect with Nica- 
ragua, Salvador, and Gaatemala. 





Tue St. GormaRy Tus xe1.—It appears from a report made 
to the Swiss Federal Council, that at the close of June the 
contractors had completed nearly one-seventh of the whole 
distance of nine miles, 2213 ft. ge Awe made during 
July was about evenly balanced, but advance on the 
Goeschenen side was rather more rapid than that effected on 
the Airolo side. 

* Read before Section G of the Britist Association. 
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NOTICE TO AMERICAN SUBSCRIBERS. 
In consequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States, Communications may in future be addressed to 


vl gorge Epwarp Haroine, CE f 52, Broadway, New 
York, who is our accredited representative 

wer to numerous inquiries, M& CHARLES GILBERT begs 

to state that Subscribers in the United States can be supplied 

with “ ENGINEERING” from this office, post free, for the sum of 

Se. 8d. (8.56 dole, gold) per annum, payable in advance 

Subscriptions (payable in advance) for this Journal (delivered 


post free) will also be received by Ma. HARDING, at the New | 
York office above m. ationed, at the rate of 9.50 dols, present 
urrency. 
SPECIAL NOTICE: GERMAN EDITION 
* Publisher of this Journal begs to announce that ar- 
ents have been made with responsible Publishers for the 





taneous publication in Vienna of an Edition of ENGINEER 
n the German language, and that a large circulation of this | 
E n throughout Austria, Germany, Russia, and Switzerland, | 

guaranteed. The necessity for such a Journal has long been 
roughout these countries, where no similar publication at | 
t exista, and the entire absence of competition will go far to | 
ire the immediate success of the undertaking. The Publisher | 
ENGINEERING wishes to call the attention of Engineers and | 
Manufacturers to the advantages which the German Edition will | 
resent as a medium for advertising, and arrangements have 
made by which very favourable terms for Advertisements 

3 e secured, 

Applications for Advertisements, as well as for Subscriptions to 
av Edition, are received by the Publisher of ENGINEER- 
. t the Offices, 37, Bedford-street, or by the Publisber of the 
nan Edition, Mr. CARL Fromm&, No. 2, Glockengasse, Leopold- 


stadt, Vienna 
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THE METROPOLITAN BOARD OF 
WORKS AND GAS SUPPLY. 
One of the most important actions which the 
‘Metropolitan Board of Works has yet taken, was 
pted at a meeting recently held. In many of 
previous articles on the question of the metro- 
pohtan gas supply we have urged the desirability of 
placing it under one controlling body which, ex- 
cepting the rights of the Corporation of the City 
proper, must evidently be the Metropolitan Board. 
Under its management, with the exception of gas 
and water, all the material interests of London have | 





been long maintained, and while, in many individual 
cases, exceptions may have been admitted as to the 
prudence of the course it has followed, the general 
results of such management have been highly 
beneficial. ‘The chairman, being a member of par- 
liament, practically —_ the Board in a position 
analogous to that of many of our public depart- 
ments, inasmuch as at any required notice, questions 
can be putin the House to its representative. 

The present state of the gas supply of the metro- 
polis had been remitted to a Committee of the Board, 
and at the meeting referred to, the report was read, 
It recommended that a Bill should be prepared and 
submitted to Parliament by the Board with a view 
of obtaining increased legislative powers to supply 
gas themselves to the consumers of the metropolis. 
The following is an abstract of the report. The 
resolution of the whole Board of the 26th of last 
June stated ‘‘ that in the face of the increasing price 
of gas, and of the facts brought to light by the 
recent inquiries before the Board of Trade, that the 
main inducements to economy and good manage- 
ment on the part of the gas companies have been 
taken away by existing enactments, and that 
practically to obtain a fixed rate of income, the 
companies are permitted to tax the consumers to an 
unlimited extent, it be referred to the Works and 
General Purposes Committee to consider and report 
what steps should be taken either to afford an in- 
dependent supply of gas to the metropolis, or to 
initiate some legislative measures to protect the 
interests of the consumers.” 

Following the instructions thus conveyed, the 
Committee placed itself in communication with 
several vestries and district boards on the subject of 
gas supply. It appeared that from 1860 to the pre- 
sent date numerous Acts of Parliament have been 
passed dealing with the question, and during that 
period the Metropolitan Board had, as a matter of 
duty to consumers, opposed many of the legisla- 
tive provisions which have since given so much dis- 
satisfaction, The Committee also pointed out that 
with reference to the several Board of Trade in- 
quiries for 1873-74 the powers intended to be given 
to the Commissioners of inquiring into “‘ due care 
and management” of the companies, have proved to 
a large extent insufficient for the purpose. Dealing 
with the suggestion which has been repeatedly 
made that the Metropolitan Board should apply to 
Parliament for power to purchase the existing com- 
panies, the Committee state that there are many diffi- 
culties in the way of such a proposal. But they re- 
mind the Board that in the report of Mr. Cardwell’s 
Committee, in 1867, the justice of conceding to the 
local authorities, power to compete in the event of 
the gas companies declining to accede to such terms 
as Parliament might think just, is expressly recog- 
nised, and it is probably the only really effective 
means which the consumer can use in order to in- 
duce the companies to come to terms. In conclusion 
the Committee state, that after having devoted 
much time and attention to the subject, they have 
arrived at the conclusion that it is the duty of the 
Board, in the interest of the public, to promote a 


| measure for enabling the Board to provide an inde- 
1 | pendent supply of gas to the metropolis, and they 
| recommen 


that their solicitor be instructed to pre- 


| pare a Bill to be introduced for that object in the 


next parliamentary session. 

Such are the conclusions to which, after ample 
inquiry, the Committee arrived at. The chairman 
of the Committeein moving the adoption of their re- 
port, stated that the total amount paid for gas by 
the metropolis in 1873 was no less than 2,544, 1322., 
leaving out the Crystal Palace and Eltham gas com- 
panies. This total amounted to about the one-eighth 
part of the whole assessment of the metropolis, In 
two years the sum paid for gas had increased by 
more than 400,000/. He then stated that the Im- 
perial a had this year got permission to raise 
the price of its gas to the extent of 25 per cent., and 
the Chartered Company hadsimilarly succeeded to the 
extent of 16 percent. He then entered intoa series 
of statistics, which we have already given in our recent 
articles on London Gas Companies. He decidedly 
opposed the opinion that 10 per cent. guaranteed by 
Act of Parliament was a proper return for the gas 
manufacture to the present companies; in fact he 
would not maintain even an 8 per cent. dividend. 
Mr. Fowler, in seconding the motion, showed that 
everything possible had been done to bring about a 
more satisfactory state of things, but the only result 
had been an increase in the price of gas, and a firmer 
fixture of the manacles on the hands of the con- 
sumers, He urged on the Board to go before Par- 





liament to ask that they should be permitted to 
compete with the present monopoly, so as to enable 
the consumer to get gas at a reasonable rate, Mr. 
Newton pointed out the difficulties which they 
would have to contend with, the existing companies, 
while administering their affairs extrav tly, 
being “ee to do so by private Acts of Parlia- 
ment, He urged, as the only prudent course, that 
of competition with them. ite showed that it was 
ae interest So eer the directors of 
¢ companies to increase their capital owing to the 
guarantee of dividend thereon. oe consequently 
necessary that situated as the Metropolitan Board is 
at the present time, there should be some more 
efficient mode of testing the question how far “‘ due 
care and management” had n exercised in the 
management of these companies. At present, in the 
manufacture of in the metropolis, there was no 
competition at all, and he asked for that power in 
terms sanctioned by Mr. Cardwell's Committee in 
1868. He pro that the Board should seek for 
their own Bill, but he would not object to a subse- 
quent arrangement with the companies, provided 
the Board could get from them proper terms and re- 
strictions. He suggested, asa final settlement of 
the question, that itshould be made to the interests 
of the companies to supply gas at a low price, and 
that the dividends should be regulated by the price 
of gas supplied. Thus, if they supplied gas at 4s. 
per 1000 ft. they should receive 10 per cent. on their 
capital, but if they charged more then the dividend 
should be lessened. After remarks from other 
members the Board unanimously adopted the report. 
From the above statement it will be apparent 
that the Metropolitan Board has now fairly entered 
on a combat with the gas companies ; and this per- 
haps is the first decided contest that has occurred 
in the history of the metropolis against an extended 
vested interest. Minor attempts have been frequent, 
but they have nearly all resulted in the defeat of 
their object through the absorption or amalgamation 
of the competing with the previously existing com- 
panies so far as the gas supply is concerned. That 
the Board have undertaken a Herculean task is self- 
evident. ‘Taking first the legal aspects of the case, 
they seek powers whose virtual result would be the 
abrogation of the private Acts of Parliament autho- 
rising the existence of the present companies. 
This alone will form an element of strife and 
enormous expense during the next parliamentary 
session. There can be scarcely a doubt that 
among the shareholders of the present companies 
are ranked numerous members of parliament, and 
hence we can but foresee a similarly interested 
contest as already has occurred in respect to rail- 
ways. But supposing the Board get their Bill 
passed, and have thus great powers invested in 
them, the first step they must prudently take is 
that of endeavouring to force terms on the exist- 
ing companies. These well know their position. 
Their mains are already laid to every part of the 
metropolis, and their consumers have their supply 
pipes laid on, with, in the majority of cases, the use 
of the meters ata mere nominal annual charge. To 
lay fresh mains and supply pipes, and find meters, 
would not only cost an immense amount of money, 
but would practically do a vast deal of injury to 
roadways, carriage, and even trade. In many dis- 
tricts it would be impossible to lay fresh and large 
mains, in consequence of the crowded state of our 
subways from existing water, gas, and telegraph 
pipes, &c., independent of the question of sewers. Of 
course all these difficulties must have been foreseen 
by the Committee, but they will afford grounds of 
strife with existing interests that will perhaps take 
some years to get over, both in legal and engineer- 
ing matters. Another difficulty presents itself. If 
the Board succeed in overcoming all those that have 
been suggested it will be still open to the old com- 
ies to reduce their price, so that the competition 
of the Metropolitan Board would lead to a dead loss 
in its operations, and the consequences of this would 
fall, not on the gas consumer, but on the general 
rate-paying public, a considerable proportion of 
which use no gas atall. Of course the Board could 
never get a Bill passed making it compulsory on 
consumers to use their gas and none other. This, 
in fact, would be in opposition to what is pro- 
posed, viz., competition with the existing companies. 
The proposed position of the Metropolitan Board 
of Works has already been anticipated both in 
respect to water and gas by the corporations of 
many of our chief provincial towns, as for example 
Glasgow, Manchester, Leeds, wot ge &e., and 
many others are following the example which these 
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have given. In all existing cases management by the 
corporations seems to have worked w ll, but the 
largest town now so managed has scarcely more 
than one-tenth of the population of the metropolis. 
Hence, if the Metropo 


the extreme, and really enter into 


tan Board push matters to 


com} tition with 


the present supply, they will attempt an experi- 
ment on an enormous scale, which will call on them | 
for extraordinary effort The detaila of thie will 


be best understeod by our readers if they perus 
our articles in last month's Exocrerrime, on the 
‘London Gaa ¢ ompanies,” or if they procure the 
recently ] ished financial reports of the nine com. 
panies, of which our articles are a brief summary 
it will be seen that while their total capital and 
} 


orrowed money amounts to over 10 millions, their | 


annual income (1873) was about 34 millions, with a 
total gross expenditure of 27 millions, yielding a 
gross average per cent. of profit of 7.62 on capital, 
& These figures are portentous in their magni- 
tude, and the question naturally arises as to how 
far one Board can effect what nine have hitherto 
failed to do. Centralisation has both its advan- 


tages and difficulties. In the question of pur- 
chase of materials alone, a serious question may 
arise. At present, the purchase of coal, for example, 
by the existing companies is a private transaction 
for each Their intentions are unknown to the 


trade at large; but when a single Board operates 


for known quantities and purposes it will run great 


risk, for it »wsf have the material, and, consequently, 
must pay any required price In the sale of its 
residaal products (apart from gas) such difficulties 
are not likely to arise, because, owing to ita sole pro- 
ducing power, it may ask its own terms in the 
market for their disposal 

In making these remarks it must be distinctly 


that we are in favour of the consumer 
wnufacturer of gas, a p 


realised if the Met Pp itan Board 


nuderstood 
being his 


which would be 


owh mh 


sition 


attains its ob 


jee It is evident that the present 
profit of the gas companies ou vht, in that case, to 
be saved, minus the interest on borrowed money, 


and an annual sinking fund for paying off th 
apital involved in the construction of new works, 


mains, &e. We wish to put the whole question in 


a businesa-like point of view, because much more} 


would be expected of the Board, in the reduction of 
price, than could, under the most favourable circum- 
stances, be realised by them, 

To illustrate this position, we may give a few 


instances gathered from gas reports which have | 


come into our hands daring July. At Arbroath, 
on the east coast of Scotland, and only a very short 
distance from coalfields, the account of the gas 
corporation for the year ending May last showed 
a deficiency of 1348/., accounted for by the high 
price of coals. ‘The price of gas fixed by the local 
Act of Parliament was 5s. 10d. per 1000 ft., while 
the actual cost was 66. 10d. At Crieff and Irvine. 
also in Scotland, the price of gas was 9s. 2d. per 
1000 ft., although both places are but a short dis- 
tance (compared to the metropolis) removed from 
the coaltields. The York United Gaslight Company, 
on the other hand, reduced in July their price from 
Ss. 4d. to 3s. per 1000 ft. Now we might multiply 
these ex unples of variation in price toa very large 
extent, but sufficient has been stated to show that 
it is not simply the price of material in which that 
of gas depends, but rather on that ‘‘due care and 
management,” of the absence of which the Metro- 
politan Board of Works, vestries, and private con- 
sumers complain, in regard to the London supply 
The following Table, which was circulated at the 
recent meeting of the Board, still further illustrates 
this, It gives the price of London gas in: 


i 1 1874 
. — . on a ae 
mpan . i 5 
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Now taking any one of the above years there is a 
remarkable variation in the price as charged by the 
various companies in London, all of whom it may 
be justly ——— can purchase their coal at the 
BAIheY price, 


| 


ENGINEERING. 


{[Aue, 28, 1874. 








| If, eventually, the entire supply of gas fall into 
the hands of the Metropolitan Board we shall have, 
at least, a stvong guarantee of honest dealing as to 
the price of gas. ‘The avcoants will become public 
pro 4 rty ; the Board will be able to c mmand the 
high t talent for the supervision of the mannfac- 
it will, in fact, have all the advantages of 
| being a public company under public, rather than 
| private management. One question of special im- 
| portance will be, however, the application of any 
|surplus funds arising from annual profit. These 
| should be religiously applied to the reduction of the 
| price of gas in the following year, and not to a 





general fund in which the deficiencies of one item | 


of account is made up by surplus in another. 
' a 

gas operation should financially be confined solely 
within the gas supply limits and purposes. 


A FEW years ago the Atlantic yacht race caused a 
great sensation. This year we have a still more 
| novel race—an Atlantic telegraph cable race. 
| Within the next few weeks two huge ships—the 
Great Eastern and the Faraday—wil! be paying out 
| their cables across the Atlantic for rival contractors 
land rival telegraph companies. Unfortunately the 
| paying out of these cables will take place in opposite 
directions, The Great Eastern starts from New- 
| foundland, and is to lay her cable towards Ireland, 
and the Faraday starting from the Irish side is to 
lay her cables towards Newfoundland. Had the 
ships both started from the same side, and if the two 
contracting firms could have been induced to let the 
| ships start at the same moment the arrival on the 
| Op} coast would have been an event that might 
have caused the greatest excitement in the betting 
ring as well as in that most speculative of all bodies, 
the Stock Exchange. 

As it is the event will be watched with interest, 
| a8 this is the first time that the contract for laying 
jan Atlantic cable has been attempted by any other 
contractors than the Telegraph Construction Com- 
pany. As many of our readers may s ly recollect 
the history of Atlantic telegraphs the following brief 
| sketch may be of interest, 

In 1857, the first attempt at an Atlantic tele- 
graph was made. The cable was manufactured for 
| the Atlantic Telegraph Company by Messrs. Newall 

and Co., who then had works at Birkenhead, and 
Messrs. Glass and Elliott, who had works at Green. 
|} wich, each manufacturing one-half of the cable 
required, the core being supplied to each firm 
ifrom the Gutta Percha Company, Wharf-road, 
| London, The laying of the cables was undertaken 
| by the Atlantic Telegraph Company, Messrs. | 
| Bright, Canning, Woodhouse, and Webb, being 
appointed engineers. 

At that time the Great Eastern was only just 
launched, and was not disposable for telegraphic 
| work. No ship except her could have ted an 
entire Atlantic cable, and the company applied to 
ithe English and American Governments, who, in 
| consideration of the international nature of the 
| work, lent the Atlantic Company H.M.S. Agamem- 
|non, a 90-gun screw line-of-battle ship, and the 
steam frigate Niagara. 

As the cable had to be laid in two halves, it 
| became a question as to whether one ship should 
| pay out her half first from one shore and the other 
| join on, or whether they should splice in the middle 
and pay out to shore. It was after some discussion 
| decided that the Niagara should pay out her half 
| from Lreland, and that the Agamemnon should then 
splice on and proceed, so that an American ship 
| should have the honour of handing the first end to 
jan English shore, and the English ship offer the 
| final end to our American cousins. 

The expedition started, and 350 miles had been 
| payed out from the Niagara, from Ireland towards 
| America, when the cable parted, and the expedi- 


the returned to England. The next year, 1858, 
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| 





they started from the centre, Messrs. Bright, Can- | 
|ning, Whitehouse, and Everett being the en- 
| gineers, and, after various mishaps and a fearful 
yale of wind, returned to port; went to sea again, | 
| started again from mid-ocean, and finally laid the 
leable. Mr. Bright was knighted by the Lord-| 
| Lieutenant of Ireland. Mr. Cyrus Field, who had | 
| been one of the most energetic promoters, was | 
féted and serenaded at New York. The cable sent | 


he year 1872 is perhaps the best to! a few telegrams, and then declined, through imper- 
judge from, because the subsequent rise in the price | fect insulation, until it refused to speak. imi 


Recrimi- 


of coal had not much affected the whole of the gas | nations and Jong letters in the press followed, and 


Companies, 


the cause of Atlantic telegraphs remained dead for 





The | 





six years. In 1864, through the exertions of Mr. 
Glass, managing director of the Telegraph Con. 
struction Company—a company formed by the 
amalgamation of the firm of Glass, Elliott, and Co, 
and the Gutta Percha Company—Mr, Cyrus Field, 
and Mr. Saward, secretary of the Atlantic Tele. 
graph Company, and others, sufficient capital was 
obtained by the Atlantie Telegraph Company to 
permit them to enter into a contract with the Tele. 
graph Construction Company for the attempt to lay 
another Atlantic cable in 1865. ‘The Great Eastern 
had been engaged by the Telegraph Construction 
Company. Mr. Canning was the engineer for the 
Telegraph Construction Company, and Mr. C. F. 
Varley being the electrician for the Atlantic Tele. 


| graph Company. 
| 


The pattern of the cable this year differed from 
that of 1857-8. The outer covering of the 1458 
cable consisted of strands of fine iron wire, that of 
1865 consisted of homogeneous iron wire each 
separately covered with Manilla hemp saturated in 
tar. ‘The cable was shipped on board the Great 
Eastern. ‘Two-thirds were paid out successfully, 
when a fault of insulation oceurred, the cable was 
shifted to the bows to be hauled in, and finally 
parted. It was dredged for, but although hooked 
the machinery and tackle proved insufficient to lift 
it, and the expedition returned. 

By strenuous efforts capital was raised for 
another attempt, in 1566, to embrace the manu- 
facture and laying of a complete cable and the 
attempt to complete the 1865 cable for the Anglo. 
American Telegraph Company—a new company 
formed, to whom the Atlantic Telegraph Company 
may be said to have sacrificed themselves. The ex- 
pedition started under the direction of Mr. Canning. 
The new cable (almost exactly similar to that of 
1865, except that the Manilla hemp was untarred) 
was successfully laid, and the end of the 1865 cable 
was grappled up, the cable on board spliced on, and 
payed out successfully to Newfoundland, thus giving 
two cables to the Anglo-American Company. 

Mr. Canning, the engineer, Captain Anderson, 
commanding the Great Eastern, and Professo 
Thompson, who had acted as electrician, and Mr. 
Glass (the managing director of the Telegraph Con. 
struction Company) were knighted, and Mr. Curtis 
Lampson and Mr. Gooch, directors of the Atlantic 
Telegraph and Great Ship Company, received 
baronetcies; and since then Mr. George Elliott 
has also been madea baronet. ‘The French Atlantic 
cable from Brest to St, Pierre (an island near New- 
foundland) was laid from the Great Eastern in 1569 
under the superintendence of Sir 8S. Canning, 
Messrs. Clark and Forde being the engineers for the 
French Atlantic Telegraph Company, and Captain 
Halpin being in command of the Great Eastern. Last 


| year another Atlantic cable was laid from the Great 


Eastern under the superintendence of Captain 
Halpin on the part of the Telegraph Constructior 
Company, Messrs. Clark and Forde again being 
the engineers and electricians for the Anglo- 
American Telegraph Company. 

The Anglo-American Company's cable of 1505 
failed on March the 11th, 1873, and has not yet been 
repaired. Captain Halpin, in the Great Eastern, 
made the attempt to repair it last year, and failed to 
do so, and, indeed, it appears that the line of cable 
never was dredged over. 

The 1866 cable failed on the 13th of May this 
year, but has been repaired by Captain Walsh in 
the s.s. Minia, which the Anglo-American ‘Tele- 
graph Company have just bought and fitted out as 
a cable ship. 

This brings us to the present date as regards At- 
lantic telelegraph chronology. 

At the present moment, then, we have the Anglo- 
American Telegraph Company possessing the 1566 
cable, the French Atlantic of 1869, and the 1875 
cable in full working order, whilst the Great Eastern 
is by this time, no doubt, commencing to pay out 
her 1874 cable from Newfoundland, towards Ire- 
land, for the same company. 

Messrs, Siemens Brothers, who have undertaken 
to lay an Atlantic cable for the Direct United States 
Cable Company, have already laid a portion of thet 
line, the cable having been laid from Portsmouth, 
New Hampshire, to Torbay in Nova Scotia, and on 
to a point near the coast of Newfoundland, in Con- 
ception Bay, where the endis buoyed. ‘The steam- 
ship Dacia has shipped the English shore end and 
intermediate pattern cable which is to extend in all 
to about 180 miles from Ireland, and has proceeded 
to Ireland and laid it, the end being buoyed. The 
Faraday has shipped the main cable at Messrs. 5!¢ 
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ns’ works at Charlton, has left the Thames, and 
will soon commence laying the cable from the point 
where the Dacia’s cable terminates to the buoy on 
other cable already laid, up to Newfoundland. 

g certain concessions held by the Anglo- 
{merican Company, and on the strength of which 
the original and ill-paid promoters of Atlantic tele- 
staked thet money, be overridden, the 
United States Company will eventually land 
Newfoundland, and thus compete 
ble against the four existing 

of the Anglo-American Company; but we 
unds this company, which al- 
‘int between Ireland and the 
so very desirous of touching 
point still ont of a direct line between 

[ wl and the United States, can honestly call 
: cable, particularly as the 
al lin s advertised as a line to be laid 
vast of Ireland to a point on the coast 
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,PEDO EXPERIMENTS. 
1 (on carried out the second of 
ries of torpedo experiments against 
Oberon, on the afternoon of this day 
of the experiment were 
der which the first one of this 
irried out, with the exception that the 
placed 20 ft. nearer to the Oberon. The 
f the first experiment having been given by 
lonly now remark briefly that the charge 
i of lb. of Abel's compressed gun-cotton 
} per cent. of fresh water, and 
m case. The priming consisted of 
lry gun-cotton and two detonating 
The torpedo was plac d 
to the Oberon in eight fathoms of 
| r in ten fathoms. On the 
vay from the Oberon at a dis- 
from the former a string of half shells 
ii er gauges was suspended, whilst 
the Oberon herself were fitted a number of 
‘ ;, and suspended over her sides were a 
f gauges with smaller pistons fixed into 18- 


ror} 


i {) 


I cond ns 


rto t 4 ul 


it electricity. 
r ¢T 


nt occasion, then, the charge was 
of 80 ft. horizontally from the 
tead of 100 ft. as previously. ‘The re- 
list was made in pursuance of 
Oberon Committee, the lead- 
to increase the nearness to 
by successive increments, in order to as- 

tain what damage it may reasonably be expected 

W e done to an ironclad at each of the ranges by 
of 500 lb. of gun-cotton. The Oberon 
ier former moorings in Stokes Bay, and was 
rrounded at a safe distance by a number of offi- 
ind other vessels carrying the members of the 
ron Committee, a number of military and naval 
interested spectators. At three 
o clock, all being clear, signals were passed from the 
toyal Engineer launch to the shore at Fort Monk- 
ton, and the charge was exploded. An immense 
upheaval of water followed, and the closer prox- 
ty of the t rpedo to the Oberon told visibly upon 
the vessel, which experienced a slight elevation, and 
s moreover within range of the falling mass of 
lged water. An external examination of the 

hull disclosed no appearance of damage, but an in- 
pection showed that a general displacement 

gs hadtaken place. The water ballast tanks 
ifter hold were removed from their original 
n, and three of the 4-in. timber struts which 
ed to hold them in place were removed from 
one being broken through. ‘The 
ast tanks in the forward hold were not disturbed, 
gh the ladder and other movable objects were 
ved f of about 8 in. from the side 
vessel exposed to the force of the explosion. 

ihe « distur was also observable on deck, 
were found to have been started 
the seams of the deck slightly 
gratings and covers displaced to 
as the articles on the lower decks. 
exact extent of injury the machinery of a vessel 
{have received from such close proximity to 
of the kind brought to bear upon the 
nly be known by the careful examina- 
ing made by the committee with the 
in dock. That her steaming powers would 
have been impaired is still more certain than in the 
previous experiment, but as her hull showed no 
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signs of injury it is clear that an 80 ft. range is not 
one of imminent danger to the hull, The fact that 
the two sheep placed on board previously to the 
experiment, were found alive and uninjured, renders 
it equally probable that no sacrifice of human life 
or limb would have taken place. The only point 
open to question is whether the greater comparative 
immobility of an ironclad, due to the weight of her 
armour plating, engines, and other fittings, would 
not have caused, by its superior resistance, a greater 
amount of damage to be done to the lower and un- 
protected portion of the hull. Practically the 
Oberon herself remains uninjured, but it is possible 
that a fully equipped ironclad of corresponding size 
would not have come off unscathed from the 
encounter. From the known effects it is clear that 
even the Oberon is approaching very closely the 
limits of the danger circle, and when once these 
limits have been established with her they may, we 
think, for the reasons already advanced, be applied 
to vessels on service with unerring precision. 

The details of the experiments have evidently 
been well thought ont by the Oberon Committee, 
aided by their secretary, Lieutenant Bucknill, R.E., 
and the results will be capable of valuable applica- 
tion in further experiments, even after the Oberon 
has been totally annihilated. And this for the follow- 
ing among many other reasons, viz., that the crusher 
gauges will enable accurate records to be made of 
work done, so that at any future time other explo- 
sions than gun-cotton may be tried and their values 
and ranges correctly ascertained. To do this it 
will only be necessary to take the results of gauges 
placed in the same relative positions as those of the 
present experiments, and acted on by charges of 
other explosives, to compare such results with 
those of the Oberon gauges, and to construct from 
them accurate diagrams of danger areas. In other 
words, results of gauges corresponding with those 
obtained from the Uberon’s gauges will directly 
indicate the degrees of danger to which ironclads 
will be exposed under coincident conditions of range 
and torpedo charge. This is, in fact, another of 
the objects had in view by the committee, for it 
would be as unreasonable to suppose that gun- 
cotton is the only explosive that will be experi- 
mented with in this connexion, as that for every 
explosive other than gun-cotton a fresh vessel will 
be adopted and sacrificed, We refer to this point 
for the reason that it is within our knowledge that 
an extravagant expenditure in the direction we 
have indicatedis by some wrongly anticipated, 
Another erroneous impression which appears to 
prevail is, that the late experiments point to the | 
conclusion that large charges, such as those used in 
the recent experiments against the Oberon, do not 


gave credit for greater perspicacity than it has 
evinced in the present connexion—in commenting 
upon the recent experiments, says: *‘ We appear, 
then, to be approaching, if not really upon, the 
horns of a dilemma in the defence of our harbours 
by submarine mines. For to have the mines suffi- 
ciently close to make sure of covering the water 
channels, we may have them close enough to destroy 
one another.” This is not so, inasmuch as these 
large mines are arranged in three rows across a 
channel, the rows being 100 yards apart, and the 
mines in each row being kept at the same distance 
one from another. The positions of the mines in 
the back rows are so arranged as to fill the gaps or 
intervals in the line or lines in advance, In this 
way the minimum distance between any two mines 
is 100 yards, but no ship or boat can enter the 
channel without crossing the circle of destructive 
effect of at least over one submarine mine. We 
have thought it well to allude to these erroneous 
impressions and opinions, because they would seem 
to throw temporary discredit on a most important 
means of coast defence, and apparently to stultify 
the labours of those engaged in their practical 
development. That they really do neither we are 
well satisfied, as our observations will show, and as 
the ultimate result of these and further experiments 
will doubtless prove. 


THE INDEPENDENZIA. 
Tue Brazilian ironclad Independenzia still lies 
on the foreshore of Messrs. Dudgeon’s yard at 
Cubitt Town in exactly the same position as when 
we last wrote concerning her, and where she settled 
down on the evening of the second attempt to 
launch her. Meantime she continues to attract 
considerable attention, and the most contradictory 
rumours are being actively circulated respecting 
her condition, On the one hand she is said to be 
straining at every tide, and is already beyond hope 
of recovery. On the other hand it is said that by 
the end of the month she will have been afloat and 
will be safely in graving dock. These reports 
are both equally wide of the mark, In our 
former article on this subject we indicated the 
cause of failure of the launch as being insufficient 
declivity, and we explained that the catastrophe to 
the vessel—the launching ways being forced through 
her bottom —arose from the fact that the ways were 
not carried sufficiently out into the river to take her 
weight properly when the tide left her after she 
stopped. ‘Those views now for the most part pre- 
vail. We also pointed out that until definite plans 
were arranged for getting the vessel off safely, the 
obvious course was to render her as much support 








produce the damage that was expected. To a cer- 
tain extent this is true, it having been considered | 
that the sea connexions of the engines of a modern | 
ironclad might be damaged by a charge of 500 Ib. | 
of gun-cotton detonated at the distance employed. ; 
The severe shock given to the Oberon on each oc- | 
easion, however, points to the conclusion that, had | 
a man-of-war, complete with engines, boiler, &e., | 
with steam up, been placed each time in the same 
position as the Oberon, the boilers, at all events, 
would have received a dangerously severe shaking. 
This, in fact, did happen to the United States 
steamer Commodore Jones on the James River, the 
vessel being destroyed, and half the crew killed 
and wounded. The object of the two experiments 
now completed was solely to test the efficiency of 
the condensers and sea connexions to resist the 
force of the explosion. It was never anticipated by 
the committee that the bull would sustain an 
material damage at the distances hitherto sieeeed, 
As the vessel approaches the position of the charge, 
however, the hull, as well as the condensers and 
sea connexions, will doubtless prove vulnerable. 
But it should be distinctly understood that the pre- 
sent estimate of the area of destructive effect of a 
500 Ib. charge of gun-cotton, placed on the bottom 
in eight fathoms of water—that being the average | 
depth of English harbours at those positions which | 
would be mined in the event of war—is a circle of 
50 ft. radius on the surface. The danger areas have, 
in fact, been already determined by the de- 
ductions from experiments made on a small scale, 
as we stated in our previous article on this subject, 
and the present series of experiments have been in- 
stituted with the view of obtaining practical con- 
firmation, As the experiments progress it will, of 
course, be shown whether the estimate of a circle 
of 60 ft, radius be correct or not. : 

One of our daily contemporaries—to which we 








© Bee page 126 of the present volume. 


as was practically possible, to prevent her being 
further strained and damaged. It is matter for 
regret that so much time \vas lost before the under- 
writers, builders, and owners could come to satis- 
factory arrangements as to whom it devolved upon 
to undertake the further attempt to launch the vessel, 
We hope, as every one must hope, that the time thus 
lost has not been of seriousdamage to the structure of 
the ship. There are, however, grounds for believing 
that the length of time she has been aground has been 
anything but advantageous to her. We attach no 
importance to the stories told about the vessel's 
back being broken, or about her lifting at the stern 
every tide, and bumping down again when the tide 
leaves her. ‘The water flows in and out of her freely 
as the tide rises and falls, and as long as this is 
secured there is no fear of her rising prematurely at 
the stern. The sheer of the vessel is not broken, 
but owing to its having been originally straight in- 
stead of rising at the bow and stern as is usual, she 
has at first sight somewhat the —— of being 
hogged, especially to any one looking at her from a 
boat on the river or from the ground. There 
are, however, symptoms of straining in the top- 
sides which were not visible when we wrote 
last. These may be seen upon careful in- 
spection of the butts of the armour and other 
plating, as well as the stringer plates of the 
upper deck. If these symptoms become sufficient 
to necessitets the removal of the armour, backing, 
and side pleting above the bilge amidships when 
the vessel reaches the graving dock—assuming she 
will reach there—the consequences will be very 
serious. Up tothe present, however, the straining 
in the vessel’s top is not great, and the necessity 
for the removal or disturbance of the top sides, 
although a pee eoninanes > yy men re 
apparent. the vessel the beams and 
bent pillars have to a great extent been removed 
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166 
and a false bottom of wood is rapidly being fitted 
throughout the boiler room inside of the inner bottom 
of the ship. When the bottom was crushed up by the 
launching ways, the inner bottom was also forced 
inwards and broken in several places, and the longi- 
tudinal boiler bearers were snapped off. The inner 
and outer bottoms are now being patched, and the 
longitudinal girders where broken are being tem- 
porarily butt-strapped for the purpose of affording 
strength in the bottom to assist the vessel as she is 
being lifted by the stern end pivoted near the bow. 
‘The temporary water-tightness of the vessel will, 
however, depend upon the wooden inner false bottom 
which is being laid on top of the original boiler 
bearers, ‘This bottom is to consist of two layers of 
wood, in all about 8 in. thick, both thicknesses being 
caulked and a waterproof coating being placed be- 
tween them, The first thickness of wood is now nearly 
complete for about $8 ft. of the veasel’s length, and 
shipwrighta are working night and day to get this 
and other parts of the work completed as early as 
possible. Care, however, must be taken to aliow 
the water to flow in and out of the after part of the 
ship until the time arrives for lifting her. 

The arrangements which appear to be most be- 
hindhand are those for sliding the vessel's bow 
down into the water after the stern has been floated 
out of the hole in the river bottom, where it now 
lies embedded some ten or twelve feet. And this 
is where the real difficulty of getting the ship off 
lies, and where the greatest amount of skill and 
talent will have to be exercised, Could the vessel 
slide sternwards without being tilted up by the 


stern, it would be simply a matter of fitting sliding | 


ways under the fore part as in an ordinary launch. 
Lut since the vessel must lift considerably at one 
end before sliding, an arrangement of the ordi- 
nary kind would obviously be inapplicable, for 


the weight would nip the fore end of the 
launch, and all abaft this would have to break 
away from the ship or be lifted off the 


sliding surfaces, The fixed ways down which the 
vessel is to slide will be somewhat like in an ordi- 
nary launch, but the cradle attached to the ship 
which slides on those ways, and carries the ship 
down them, must be very short in length owing to 
the tilting which must take place before the vessel 
can slide, ‘This short cradle must form the pivot 
ou which the vessel will revolve as she lifts by the 
stern, and its lower surface will, we should imagine, 
be slightly curved, ‘The position and height of this 
pivoting cradle must depend upon the line to which 
it is required to fix the ways, and on the nearest 
available part of the ship where it is desirable the 
great strain should be taken. The further aft this 
pivot or fulcrum can be brought the less will be 
the strain on the ship due to lifting. The point 
fixed upon for this fulcrum is, we believe, be- 
tween 50 ft. and 60 ft. from the stern. The com- 
pletion of this work however, is a matter of time, 
and it is out of the question to suppose that any 
attempt will be made to move the vessel during the 
next spring tides. At present very substantial tempo- 
rary supports appear to be in course of erectionon the 
fore side of the point selected for the fulcrum, with 
a view apparently of taking the weight of the fore 
part of the vessel on those supports while the ful- 
crum, or pivoting cradle, and the ways on which it 
will slide are being completed, and also while the 
débris is cleared away from under the bottom. 
Meantime the vessel will have need of the strength 
at the lower part obtained by connecting the 
broken girders and patching the bottom. ‘That the 
veasel can be, and will be, got off, we quite believe, 
and up to the present time we see no reason to 
doubt that the wood false bottom that is being 
fitted will be efficient, and keep her practically 
water-tight, so as to enable her to reach a dry dock 
in safety. There are risks, of course, which will 
attend every step of the operation, but we think 
they have been exaggerated. With care, prudence, 
and a due appreciation of the difficulties to be over- 
come, we are inclined to think the cost of getting 
the veesel off, and into graving dock, may prove 
leas than has generally been anticipated. 

W hat the cost of repairing her, when she has been 
got into dry dock, may prove to be, it is impos- 
sible at present to predict with any degree of cer- 
tainty. Much depends upon the extent of straining 
she may yet undergo before and during the process 
of launching. At present, all we know for certain 


is that the whole of the bottom plating and framing 
from the bilge downwards, for about one-third the 
length of the vessel amidships, will have to be taken 
out and renewed; that the beams aud decks of the 





main and lower decks for about the same length will| actuated by spiral springs. The carriage rest- 
have to be renewed also; that the bulkheads must |ing now on its four wheels, returns itself to firing 


be largely repaired, the pillars straightened and re- 
newed, and, in fact, the midship part of the vessel 
below the upper deck be entirely gutted and recon- 
structed. 

This is doubtless a heavy undertaking, and will 
run into a very large sum of money, but the evil 
would be immensely magnified if, in addition to the 
above, the whole of the armour, sides, and upper 
deck have also to be removed for an equal length, and 
the vessel be, in fact, entirely severed between the 
bow and stern. 


— 


SWEDISH ORDNANCE. 


Tue manufacture of guns and projectiles of cast 





iron has been attended in Sweden with satisfactory | 


results, and such guns of all calibres, as well as 


armour-piercing projectiles, are introduced into the | 


Swedish service. 


The iron employed is obtained by a mixture of | 
three classes of magnetic ores, those of Férola, | 
That of Férola has been |} 
known in Sweden during the past three centuries | 


Nartorp, and Stenebo. 


as the best for artillery purposes, and it forms 80 


per cent. of the mixture employed, 10 per cent. of | 
The ores | 





position. When it has almost reached this position, 
the catches are lifted by tappets, and the levers 
are brought back to their first position, the ec- 
centric axles falling back by the weight of the gun, 
and the carriage thus lowered slides upon the lower 
frame. ‘The friction of the sliding movement 
checks any undue velocity, and brings up the gun to 
its right position. 

The elevating arrangement is shown on the draw- 
ing, and is that commonly used for heavy guns, so 
that it needs no description here. 

The carriage has four stops fixed to the lower 
part; the two rear ones limit the recoil by their 


| contact with the rubber buffers fixed to the frame; 


the two stops forward regulate, by coming in 
contact with the buffers, also fixed to the frame, 
the firing position of the gun. Two angle irons 
guide the carriage in a straight line during its re- 
coil, The pieces, which are fixed under the 
bottom plate of the frame, serve to prevent the 
lifting of the forwara part of the carriage during 
the recoil. 

The main bearers of the lower frame are double 
T-irons, rivetted to and covered with plates, so as 
to form the sliding surfaces for the recoil. They are 





| projectiles, while at Ankarsrum only the metal for | 


each of the two other classes being used. on - 1. 
‘io terion te, Remnioann elit diditiah end ooh ben inclined forward about 5 deg. There are four wheels 


and the pigs are carefully tested, selected, and to this lower carriage, running on circular rails ; 
classified according to their degrees of hardness. | they are of cast iron, and so arranged that the recoil 
They are afterwards remelted in a reverberatory fe a to them direct, this system having no 
furnace, for guns as well as for projectiles. , . 

The pigs bo guns are now rio nee in Sweden. The hydraulic brake is of a well-known form. Its 
at Finspong, and at Ankarsrum, and the process of | principal part is a cylinder closed at both ends by 
production is similar at each place. Finspong | S°’°™ Ihe piston rod is shown in the draw- 
makes and delivers material both for guns and | re. and the piston is pierced with four holes. 

1e cylinder rests on three bearers, and is 
j}secured by cross straps, taking an abutment 
| against blocks attached to the bearers. It is partially 
classes, according to its hardness, which is shown by | filled with glycerine, the quantity being deter- 
the fracture of a cylindrical bar taken as sample, | mined by experience. On the floor of the casemate 
and having a length of 2ft. with a diameter of | * placed a curved rack, concentric with the carry- 
$$in. Each charge from the blast or reverberatory | 8 rails, and placed almost in the plane of the centre 
jneenes ti than tae | of gravity. Into this rack gears a pinion the axis of 


The bar, when broken, will | hich is pthc feo ft 
show, for the first class, a fracture quite black, and | ©? 15 1 the vertical! plane of the middle of the 
| carrying frame ; 


strongly graphitic, and for the tenth quality a pure | 1474 “weg | itruns in brass bearings, and is at- 
white fracture, with no sign of graphite ; the inter- | tached to the foward part of the frame. On the 
mediate classes range between these limits. | same axis is placed a second toothed wheel gearing 

Generally speaking the third, fourth, or fifth | into an endless screw, the ends of which project 
classes are employed for guns and projectiles, | beyond the frame, and carry the toothed wheels, 
sometimes the second class, but never any below | which are operated through gearing by a lever. In 
the sixth. | the event of this system being fractured, the rear 


The following list comprises the different calibres wheels of the frame are made with holes, so that 
the gun can be trained by levers. 


and classes of guns that have been recently made in| ~,,. :, , 

Suction - To run back the carriage, rings are provided on 
ip, | each side of the frame, through which ropes are led 

1,000 | around pulleys fixed to the rings of the carriage, as 


projectiles is produced. 
At both works the metal is divided into ten 


in. 
Rifled breechloading guns 9.24 bore, and weighing 5 





Smooth bore muzzle loaders 15 a ms 48,300 | well as around the pulleys of the frame, the rope 

Rifled muzzle loaders 11.25 0 » 48,175) being then fixed to the friction disc forming a 

» breechloaders red ” ” soon | part of the toothed wheel which is free to turn 

ee ee ay a * — 33'390 | around its axis when a key is withdrawn. Two 

. 10.510 ”  $0,000|}men on each side operating the levers can run 
Rifled breachloader 8.937 a ‘ 29,375 | back the carriage. 

o . cco |= G74 i 12,400 | The long 9.44-in. gun shown in Figs. 9, 10, page 

» muzzleloader ... ooas ” ” ro! 159, differs from the short piece of the same calibre 

” ” - 2 40 ” ” yr in the following particulars. The length of the bore 

“ = we 8.307 i a ‘946 |in the former is 19 calibres, and in the latter it 

. 2.992 900 | is only 17.4 calibres, ‘The rifling is 13.38 in. longer, 


” - coo 2.550 - . 595 
Besides rifled mortars 8.937 in., 9.056 in., and 11.22 in. bore. 

For coast defence rifled guns 9.448 in. and 
10.63 in. bore are adopted in Sweden, the smaller 
calibrea being on two models, copied from the 
French systems of 1864-66. 

The short 9.448 in. gun shown on pages 159 and 
162, differs from the French gun of the same calibre, 
in the following minor detail: The direction of the 
rifling grooves is from left to right, asin all Swedish 
guns. 

The safety apparatus for preventing premature 
ignition is on a Swedish model. The normal charge is 
59.4 1b. of coarse-grained powder closely resembling 
the Belgian powder of 13 to 16 mm. (.51 to .62 in.) 
gauge; the initial velocity is 1344 ft. 

The carriage of this gun is a so-called affiit a 
chassis, that is to say it is composed of the carriage 
proper, and the frame of wrought iron (see page 162). 

The carriage rests on four wheels, while the rear 
part is raised by the action of axles eccentric to 
the wheels, To these eccentric axles are attached 
two levers. When towards the end of the recoil 
these levers come in contact with stops, the 
axles are turned forward, and rise through an angle 
of about 100 deg., placing the carriage on the slides. 
The levers are kept in this, position by catches, 





the weight is 30,709 lb., and the preponderance 
is 600 1b. This class of ordnance is as yet only 
in an experimental and unfinished stage. ‘The pro- 
jectile is similar to that for the short piece, but 
the charges are not yet finally settled. The con- 
struction of the carriage is in all respects the same 
as for the short gun of the same ilies. 

The 10.63-in. gun recently introduced into the 
Swedish service, differs from the French gun of the 
same calibre in length, which exceeds that of the 
French model by 2.7 calibres, while the length of 
rifling is 102.25 in. The direction of the rifling is 
from left to right. The weight of the gun is 
52,927 lb., and the preponderance is 308 lb. A 
number of guns upon this type are now being manu- 
factured at Finspong. 

The chilled projectiles weigh 475.2 lb., and the 
charge will probably be fixed at from 85 Ib. to 96 lb., 
the . initial velocity calculated from experiments 
made with a gun, the length of whose bore was 
15.3 calibres, should be about 1344 ft. 


_Tasmax1ay Trx.—Deposits of tin ore in the Mount Bischoff 
district, Tasmania, are proving extremely rich. A it 
is stated to have been exposed 10 ft. thick; its face is 
pone nage tin ore to surprising extent, while in be- 
tween bands of stream tin are everywhere dissemi- 
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uce the friction upon the posts of rotating cranes, 
Mr. George Weichum, engineer on the Austrian States 
Railway, has introduced with considerable success a detail 
which we illustrate by the views above. It consists in 
the application around the crane post of two cast-iron 
rings A and B, Fig. 1. The former of these is placed 
vertically and has attached to its inner surface a grooved 
wrought-iron ring forming a track for a number of steel 
balla, which press as shown against the top of the port. 
The lower ring {B is placed horizontally’; it also has a 
grooved wrought-iron ring attached to its lower side in 
which run a second series of balls upon a fixed disc below. 
This detail, which has some advantages, has been adopted 
largely in Austria, 
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BESSEMER BLOWING ENGINES. 

We give this week two two-page engravings of a fine 
pair of blowing engines for the Bessemer process constructed 
by Messrs. Daniel Adamson and Co., of Hyde Junction, 
near Manchester, for the works of the Barrow Hematite 
Steel Company, at which works the members of the Iron 
and Steel Institute will have an opportunity of inspecting 
them during the meeting to be held at Barrow-in-Furnessa, 
next week. The engines are of a class which has been very 
successfully introduced by Messrs. Adamson in place of the 
horizontal engines formerly generally used in connexion 
with the Bessemer process, and similar engines to those we 
‘lustrate—with the exception that they are non-condens- 
ing—are now at work at the Penistone Works of Messrs. 
Cammell and Co., at Sir John Brown and Co.’s, Sheffield, | 
at Dowlais, and at Ebbw Vale. 
_ The engines at Barrow have 40-in. steam cylinders and | 
o4-in. blowing cylinders, while the stroke is 5 ft., and the | 
average speed 30 revolutions per minute, thus giving a | 
piston speed of 300 ft. per minute. The average pressure | 
of the blast is about 22 Ib. per square inch. As will be 
seen from the engravings, the steam cylinders are mounted 
sbove the blowing cylinders, the intervening distance piece 
being of sufficient height to permit of easy access to the | 
giands. The entablatare to which the blowing cylinder of 
each engine is fixed, is mounted on four substantial colamns, | 
and these latter are so arranged as to allow of the bottom 
cover of the blowing cylinder being removed and the blow- 
ng piston withdrawn downwards. This is an arrangement 





adopted by Messrs. Adamson and Co. for all their blow- | Steam obtained is, as will be seen from the diagram, Fig. 1, | 
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The connecting rods of the two engines take hold of 
cranks at right angles, the crank discs being made so as 
partially to counterbalance the weight of the moving parts. 


The flywheel is fixed on an enlarged part of the crank- | 


shaft midway between the two engines, as shown. The 
engines are fitted with ordinary jet condensers, and the air 
pumps—which are single acting, and which have one-third 
of the stroke of the steam pistons—are situated behind the 
engines, and are worked by unequal armed levers connected 
by links with the crossheads. The vacuum obtained is ex- 
cellent, as shown by the indicator diagram, Fig. 1, annexed. 
This diagram was lately taken from the top of one of the 
Barrew engines after the latter had been at work about a 


year and a half, and it serves to show also the action of the | 


valves with which the steam cylinders are fitted. These 


| are cylindrical partially rotating valves of a form patented | 
by Mr. Daniel Adamson, and first applied by bim to a 


portable engine which was exhibited at the Manchester 
show of the Royal Agricultural Society. The valves may 
be described as ordinary slide valves, with the face made 
cylindrical instead of straight, each valve—there being but 
one to each eylinder—being contained in a cylindrical 
casing, and having an oscillating rotary motion imparted 
to it by an arm from a central spindle, which extends out 
through a stuffing box at the end of the casing, and carries 
there another arm, which is coupled by a link to a lever 
deriving its motion from an eccentric. The arrangement 
will be at once understood on reference to the side elevation. 
The steam and exhaust ports have a length equal to the 
diameter of the steam cylinders, and the distribution of the 
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ing engines, and it is one which possesses considerable ad- | exceedingly good. 


vantages, | 





The blowing cylinders are fitted with piston valve | ample evidence available of their durability; in fact, when 
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having a long stroke and assisted by check valves arranged 
in a casing between the piston valve cylinder of each engine 
and the delivery pipe. The check valves are simple four. 
feather conical gun-metal valves, and there is a sufficiently 
large area of air-way through them to prevent their afford- 
ing any appreciable resistance to the delivery of the blast, 
If reference be made to the indicator diagram from one of 
the blowing cylinders which is shown by Fig. 2, annexed 
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Fie. 2. 
it will be seen that immediately following the curve indi- 
cating the period of compression there is a short length of 
the diagram indicating a slightly higher pressure in the 
blowing cylinder than exists subsequently. This slight 
rise of pressure is that necessary to lift the check valves 
against the pressure in the delivery pipe, the mitre of the 
valves rendering their area on the under side slightly less 
than that on the upper side, and thus necessitating a lifting 
pressure slightly greater than that which exists in the de- 
livery pipe. The diagram indicates this action with in- 
teresting accuracy. The steepness of the first part of the 
compression curve is due to the release into the blowing 
cylinder of the small quantity of compressed air, which 
during the preceding stroke had been imprisoned between the 
piston valve and the check valves. During the suction 


| stroke the line of the diagram coincides with the atmo- 
| spheric line, the opening into the blowing cylinder hsing 


during this stroke perfectly free. 

It is worthy of remark that in engines of the type we are 
describing no trouble whatever is experienced from the heat 
rendered sensible during the compression of the air. Any 
heat developed in the cylinder during the period of com- 
pression appears to be completely taken up by the fresh 
charge of air taken in during the next stroke, and the only 


| place at which the heat accumulates—if we may be allowed 


the expression—is beyond the check valves. As to the piston 


| valves employed on the engines we illustrate, there is now 
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once properly fitted there appears to be prac tically no wear 

upon them. The first engines for fornishing bigh-pressure 

blast to which Mesers. Adamson fitted these valves were | hat is ado. 
ose constr db . Y i f} 8. " 

those mstructed by them for the then firm o Messr Sheets might be fo by rolling them first as rings. 











































































Messrs. Platt Brothers for furnishing blast at 5 1b. or 6 Ib 
pressure for refinery purposes, while at the North Lincoln 
shire Lron Works a blowing engine with 10% in. blowing cy 
linder fitted with piston valves has been at work seven years 
; without the valves having involved any cost of maintenance 
. or shown sensible wear and tear. Messrs. Adamson are 
now making two more blowing engines with 84-in. blowing 
eylinders for the North Lincolnshire Iron Company, and in 
hese piston valves will also be used. In fact these valves 


he has been able to prevail upon 


at Bessemer works, The rapidly increasing use of com- | thanks for bringing the matter 
pressed air as a means of transmitting power is leading to | Manner. 


been describing will be efer: o » BCL ) : - 
predoste ill be found far preferable, on the score of | ,, any minutes or seconds as to haveat all times consistent 


THE BRITISH ASSOCIATION, 
Be.rast, Tuesday. 
Tue work of Section G, at the Belfast meeting 
British Association, has this da 
and as Saturday was a holiday th 
to four whole days. Yesterday's sitting was over by about | 
two o'clock. The inaugural address of Professor James | regarding Messrs. Harland and Wolff's screw-lowering ap- 


e session has only extended | at Holywood Bank. 


and was highly spoken of; indeed, Mr. Bramwell, as a past ‘ . 
president of the section, characterised it as being enminently | the discussion on Mr. Bottomley’s paper was concluded. 
practical, and just such an address as was suited to the | He gavea highly interesting explanation of the apparatus, 


which they were then assembled. Mr. Smyth's paper on | across the Atlantic, the wave-line on the side of the ship was 
“The Water Power of the Upper Bann,” was of quitlembie very often such as to leave the ordinary screw half exposed. 
length, but it proved to be one of much practical interest. | Under these circumstances the engines had only half the 
In referring to it Mr. G.J. Symona, one of the most reliable | work to do, and consequently were apt to run off at such 
authorities on rainfall statistics, said that every one who had | speed as to a the machinery ; the consequence was that 
heard the paper must have been astonished at the large | the engineer had to cut off a considerable portion of the 
amount of waste by percolation, evaporation, and other | steam, and as a necessary consequence the vessel was reduced 
causes, in the gathering ground of the Bann. The loss was | in speed. To obviate that a plan for lowering the screw was 
greater than in any gathering ground he knew. He thought | being introduced which enabled the engineer in heavy 
that fuller information was necessary as to the amount of | weather to keep the vessel going much steadier, with prac- 
water falling under different deviations on the gathering | tically very little reduced speed. A large amount of useful 
ground, Mr. Smyth had, no doubt, worked up his observa- ywer was rendered available with the advantage of the uni- 
tions on the most consummate scale; but he was afraid that Rome motion. Instead of the + -7~ bein obliged at 
the data obtained were hardly worthy of a subject which | different parts of the day to slow the engines, he was inde- 
affected perhaps the most important portion of the North of | pendent of the weather, which became merely a matter for 
breland. the consideration of the captain. In crossing a bar, or when 

The paper by Mr. G. F. Deacon, the well-known water en- | in shallow water, the tips of the screw must not be lowered be- 
gineer of Liverpool, on his differentiative waste-water meter, | neath the keel. The normal position of the screw was that the 
met a wide-spread anxiety to learn something of the water- | tip should be in a line with the keel, but when the vessel was 
supplying and distributing arrangements of that town. It| in more water than she really required, the captain gave 
excited an interesting discussion, in which Mr. Bramwell | directions to the engineer in lowering the screw, in perform- 
mentioned many facts regarding « professional visit of in- | ing which operation no change was necessary in the speed of 
spection that he had made to Liverpool at the request of the | the engines. With the serew thus lowered the vessel performs 
Water Committee of the Town Council. That gentleman | her ocean trip. On arriving near port the captain gives a 
congratulated the Corporation of Liverpool on having ap- | counter order to raise the screw. In order to prevent the screw 
pointed Mr. Deacon, who had, by his invention, saved them | coming in contact with fishermen’s nets or ot her obstacles, a 
thousands of pounds. Sir Charles Lanyon, Mr. Kogers Field, | small shoe was slipped out when necessary under the screw. In 
the President, and other gentlemen also took part. The | Liverpool the demand for admission into the graving docks by 
; Various speakers were aque as to the merits of the meter | vessels which had broken or injured their screws was often 
: and consequent improvement which would ensue by its in- | so great that is was found impossible to accommodate them 
E troduction in facilitating the adoption of a constant water | all, and the consequence was that many vessels had to 
supply in large towns. Sir C. Lanyon said be knew of no | enter on another voyage with their plates: or screws in 
place where the meter could be introduced with more benefit | an injured condition. To meet this difficulty it was 
than in Belfast, and expressed a wish that its use would be | proposed to elevate the screw to such a position that 
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troduction into every house of a cheap meter of some de-| be repaired and then lowered to its former position with- 
scription, answering the same purpose, would be a great ad- | out being taken into the dock. Not more than two mi- 
vantage. A curious fact came out in the course of the dis- | nutes were occupied in raising or lowering the screw, which 
cussion, Mr. Deacon mentioning that, in his opinion, the | was accomplished by means of a swall steam engine located 
flushing of sewers was quite possible by the expenditure of a | on the deck. Various questions were asked by Lord Waveney, 
quarter of a gallon of water per head perday. Mr. Le Neve | and Messrs. Bramwell, Head, Deacon, and Greenhill; and 
Foster's paper on “ Coal Mining in Italy” excited no dis- | then Mr. Bramwell expressed himself at some length in 
cussion; and the one by Messrs. Varley and Furness was | reference tothe invention, and said that he had never lis- 
only spoken upon by Mr. Jeremiah Head and Mr. Bramwell. | tened at any former meeting of the British Association 
Speaking as « proprietor of rolling mills, Mr. Head well knew | with so much interest to any communication as to that 

; the difficulties attending reversing by ordinary clutches. The | by Mr. Harland. The invention overcame the evil called 
37? shocks arising therefrom sight ‘be heard at night-time for | “racing.” It was very desirable, and Mr. Harland had proved 


of a long series having the same object, and was correct in | blades, if necessary, while at sea, and such an operation 
principle, though it might be found inconvenient practically | could be done without ships requiring to be docked. Alto- 
toapply. He gave a résume of nine attempts to design a | gether, the invention was one of the greatest improvements 
satisfactory reversing gear for rolling mills, those by Messrs. | with which be was acquainted in connexion with steam navi- 
Stevenson, Napier, Bladen, Kitson, bottom, and others, | gation. Sir Charles Lanyon, in the absence of the President of 
nome of which had proved ectly satisfactory, and most of | the Section, cordially thanked Mr. Harland for his communi- 
which had utterly failed. He then described the Lauth | cation, and said that the oe Ng Par we pape - os 
system of relling with three-high olla, detailing various | gentleman for having successfully introduced a new brane 

difficulties which had arisen in introducing it, but which | of trade The other pepers which followed did not call forth 
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great advantages, but he considered the periods between 
brightness and darkness in revolving lights were far too long, 
being sometimes so much as two minutes. To make a dis- 


1 
have given such exceptionally 'good results that it is not | tinction between revolving lights, he thought some should | ; : 
n was some- | With that usage, I propose now to offer to you a few brief 


improbable that they may be generally adopted by Mesers. | revolve quickly and others slowly. A distinct 
Adamson for all their blowing engines, whether for furnish- | times = to be made by the colour of the lights; bat 
i last at high or low pressures. We may add that in the that was also objectionable, as it was well known that many 
‘ s we have been describing, as also in other blowing | person’s vision was defective as regarded colours. He was 
i } ' ” | aware that there was present an admiral in the service who | 
engines made by Messrs. Adamson, the blowing pistons are | 1 . 
: , , could not distinguish colour. Green, for instance, was 
without packing, and have merely grooves turned in them, ‘ : " ; " 
, , P teelf fors , admittedly an objectionable colour for lighthouses, and red 
the lubricant empl yed itself forming a packing which is | was practically the only good eolour that could be adopted. | 
— | That eolour, too, had the disadvantage of being much used 


Altogether the engines we illustrate are excellent speci- by ships. He thought the plan invented by Babbage of 
mens of their class, and they are of a type which is, we | making lighthouses give their own number was a good one; 
believe, destined to do good service in other situations than | and he considered Mr. Bottomley was entitled to their best | 

Revasd in so satisfactory a | 
Mr. Bramwell said that the particular application 
of Sir William Thomson, brought before Section G at) 


the erection of air-compressing pl mt on an extensive ~ - , 
cale, and we believe that in places where a large supply Brighton, for the identification of lights at sea, served to 
of compressed air is required, engines of the type we have | ® vive all the difficulties in regard to revolving lights. It was | 

: : ' , : most essential to have not so much an absolute revolution in 


economy of maintenance, to the horizontal engines which revolution. Alluding to the lighthouses on the coasts of 
have hitherto been generally adopted. Brazil and Egypt, he said that negroes were left in charge 
of them, who sometimes slept during their watch. Mr. 


| Bottomley’s apparatus was a most perfect one if it worked, | ; . 
| but he thought it somewhat dangerous to trust simply to | @ the earlier times of railways. It is to be recollected, how- 


of the | friction for the driving of the ring. Me. John R. Wigham | ¢¥é?, that with a greater number of people travelling daily, 
been brought to a close; | also spoke, and the light was exhibited on Saturday evening | 


Thomson was regarded as very appropriate to the occasion, | paratus, an effort was made to get Mr. E. J. Harland, C.E., | 
to exhibit and describe a large model of it, which he did after 


most practical section of the British Association, that in | and stated that in some voyages, and especially during those | 


shortly adopted, The president was of opinion that the in-| when the vessel was half discharged the screw could | 


two miles. The invention under consideration was one more | it to be quite possible to get to the screw to put on new | 


difficulties he hoped shortly toovercome. Mr. Bramwell sug- | any specially important discussions. As already indicated, 
gested the desirability of trying the same principle of rolling 
in rolling railway tyres, and mentioned that res 
he had such a suggestion as far back as the year 1864. | Tyrone coalfield, to the Castleispie limestone quarries and 


Saturday was a holiday in Section G, and many of the mem. 
bers found their way to the interesting coal workings in the 


pottery,"or to one of the linen factories in the district. 


Benson, Adamson, and Garnett, by whom the Penistone The paper which was submitted first in order in Section G Several reports and papers were read on Monday and 
Steel Works were originally built, and the experience with on Friday morning excited a great amount of interest, both Tuesday, several of which created some interest, but the most 
these valves was so satisfactory that Messrs. Adamson have | gmong scientific people and among the local residents, as was | important seemed to be a paper by Mr. T. Kt. Salmond, C.E., 
since alopted these valves exclusively for all their Bessemer | natural considering that it dealt with the first application of | “On the Belfast Harbour,” with which the sittings of the 
blowing engines. A small engine fitted with such a valve | Sir William Thomson's method of using an eclipsing light in | Section terminated. 

was also made some ten years ago by Messrs. Adamson for | lighthouses. Mr. Bottomley, the author of the paper, is one | ; 

of the Belfast Harbour Commissioners, and has so far in- | Glasgow was resolved upon as the place of mecting for the 
| terested himselfin the subject of lighthouse illumination that | year 1876, and Sir John Hawkshaw, on the motion of Mr. 
is brother commissioners | Bramwell, was unanimously selected to preside at the Bristol 
|} to adopt the system for Holywood Lighthouse in Belfast | meeting next year. 
| Lough. In the discussion which followed the paper Dr. 
J. HL. Gladstone said he was of opinion that there ought to 
| be no fixed lights for lighthouses. The revolving light had 
| 
; 
J 
' 


At the meeting of the General Committee on Monday, 





Address of Professor James Thomson, C.E., L.L.D., 
President of Section G (Mechanical Science). 

For a number of years past it has been customary in this 
and other sections of the british Association for the Advance- 
| ment of Seience, that thePresident should give an introduc. 
tory address at the opening of each new session. In compliance 





| remarks on various subjects of mechanical science and prac- 
tice. These subjects have not been chosen on any systematic 
| plan. I have not aimed at bringing under review the whole 
or any large number of the most important subjects at pre. 
sent worthy of special notice in engineering or in mechanics 
generally. I intend merely to speak of a few matters which 
have happened to come under my notice, or have engaged 
my attention, and which appear to me to be interesting 
through their novelty or through their important progress 
| in recent times, or to merit attention as subjects in which 
amendment and future progress are to be desired. 

In railway engineering, one of the most important topics 
for consideration, as it appears to me, is that which relates 
| to the abatement of dangers in the conducting of the traffic. 
The traffic of many of our old railways has become enor- 
mously increased in recent years. With the construction of 
new lines the numbers of junctions, stations and sidings have 
| been greatly increased ; and each of these entails some atten- 

dant dangers.’ As a natural consequence of the increased traflic 
on old railways, the additional traffic on new lines, and the 
nereased complexity of the railway system as a whole, there 
| have been during recent years more numerous accidents than 


| more numerous accidents might be expected, and that their 
increased frequency, on the whole, does not necessarily in- 


| Much interest having been expressed among the engineers dicate increased danger to the individual traveller. Re- 


| ferring to the “ Statistics of Railway Accidents,” published 
| by the Board of Trade in Captain Tyler's report for the year 
| 1873, I find, for various periods during the last 27 years 
| throughout the United Kingdom, the proportion of pas. 
| sengers killed from all causes beyond their own control to the 
| number of passengers carried, to have been as I shall now 
state in round numbers: 
Proportion of number killed to number 
carried in the three years 1847, 1848, 
and 1849, , ae +» Lin 4,782,000 
In the four years, 1856, 57,568, & °59 lin 8,708,000 
In the four years, 1866, '67, '68, & ’69 1 in 12,941,000 
In the three years, 1870, 71, & '72 ... 1 im 11,124,000 
And in the single year, 1873 ... . 1 im 11,381,000 
It is thus gratifying to observe, that in spite of the in- 
creased risks naturally tending to arise through the in- 
| creased and more crowded traffic, and the more complicated 
connexions of lines, the danger to the individual traveller is 
| now less than half what it was 26 years ago ; at least this result 
| is indicated in so far as we can judge from the statistics of 
deaths of passengers from causes beyond their own control. 
That the conducting of the traffic of railways still involves 
hazards far from ineonsiderable, and that we have much to 
| wish for towards abatement of dangers of numerous kinds, 
| is proved by the fact that during the single year 1873, there 
| have been killed of the officers and servants of the railway 
| companies in the United Kingdom 1 out of every 323; so 
that, at this rate, extended through a period of, for example, 
| 20 years’ service, there would be 1 out of every 16 of the 
| officers and servants killed. 
| These deaths of officers and servants aro not to be sup- 
| posed to be caused in any large proportion by collisions, 
| and by other accidents to trains in rapid motion. The great 
majority of them arise in shunting and other operations at 
| stations and along the lines; and occur in numerous ways 
| not beyond the control of the individuals themselves. Io 
respect to the passengers, too, it ought to be known and dis- 
tinctly recollected, that although collisions and other violent 
accidents to trains in rapid motion, ——— with other 
| accidents beyond the control of the individuals, usually cause 
| by far the deepest impression on the public mind; yet the 





| numbers of these fatal accidents are small in comparison to 
| others arising to passengers from causes more or less within 
| their own control. For instance, it may be noticed that in 
| last year, the year 1873, while the deaths of passengers aris- 
| ing from all causes beyond their own control, in the United 

Kingdom, were only 40 in number, there were four times as 
| many killed, namely 160, in other ways; and of these there 
| were so many as 62 killed in the simple way of their falling 
| between carriages and platforms. 

In respect to the conducting of the traffic of the trains in 
motion, it appears to me, on the whole, that when we con- 
sider the vast complexity of the operations involved in work- 
ing many of our i and crowded railways, and when 
we consider the indefinitely numerous things which must 
individually be in proper order for their duty, and must be 
properly worked in due harmony by men far away from one 
another, some stationed on the land, and others rushing alon 
on the engines or trains, the wonder is, not that we shoul 
have numerous accidents, but that accidents should not be of 
far more frequent eccurrence. There can be no doubt, how- 
ever, but that of the accidents which do occur many arise 
from causes of kinds more or less preventible according to the 
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amieh or less degree if which due precautions may be 


adopted. 
Gradually, F 
fine system of watching, 


during a period of 20 or 30 years. past, a very 
signalling, and otherwise arranging 
for the safety of trains, has been. contrived and very gene- 
intreduced along our principal lines of railway, In 
saving this I allude ¢hiefly to the bloek system of work- 
ne railways, with the aid of telegraphic signals, and 
-nterlocking mechanisms for the working < the points and 
nals 
; Ce fenmii r times it was customary to allow «certain number 
f minutes to elapse after @ train passed any station, or 
-unetion, or level crossing, or other point where a servant of 
the company was stationed, before the sucereding train was 
wed to pass the same place. Thus, at numerous points 
yng the line a time interval was preserved between succes- 
sive trains. It was quite possible, however, that the foremost 
f the two trains, after passing any of thes; places where 
signals were given, might become disabled, oy might other- 
a be mate to go slowly, and that the following train 
might overtake it, and come into violent collision with it from 
behind. In order to provide against the occurrence of such 
ents. a system was introduced called the block system ; 
nd its main principle consists in dividing the line into 
suitable lengths, each of which is called a block section, and 
allowing no engine or train to enter a block section, until 
‘ orevi us engine or train has quitied that portion of the 
* In this way a space interval of at least the length of 
a block section is preserved between the two trains at the 
ment of the later trains passing each place for signalling ; 
the risk of this space interval becoming zero in length 
y negligence or other accidental circumstances becomes very 
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Further, at each signalling station, the various levers or 
es for working the p ints, and those for working the 
maphore signals for guiding the engine drivers, instead of 
g,as was formerly the case, scattered about in various 
uations adjacent to the signalling station, and worked 
me by one man, and some by another, without sufficient 
| understanding, and without due harmony of action, 
now usually all brought together into one apartment 
called the signal cabin. This eabin, like a watch tower, is 
sually elevated eonsiderably above the ground, and is formed 
with ample windows or giass sides, so as to afford good views 
railway to the man who works the levers for the 
semaphores and points; and who transmits by electricity, 
signals to the mext cabins on both sides of his own, and 
when necessary, to other stations along the line of railway. 
Ihe interlocking of the mechanisms for working the ~~ 
and for working the semaphores, which, by the signals they 
w, control the engine drivers, consists in having the levers 
by which the pointsman works these points and signals, so 
connected that the man in charge cannot, or scarcely can, 
put one into a position that would endanger a train, without 
s having previously the necessary danger signal or signals 
standing so as to warn the engine driver against approaching 
tow near to the place of danger. 


Y 


hore 


The latest important step in the development and applica- 


tion of the block system is one whieh has just now been made 
Scotland, on the Caledonian Railway. Before explaining 
ts principle, I have first to mention that asemaphore arm 
sed to the horizontal position, is the established danger 
signal, or signal for debarring an engine driver from going 
past the place where the signal is given. Now the ordinary 


practice has been, and still is, to keep the semaphore arm 
town from that level position, and so to leave the line open 
r trains to pass, excopt when the line is blocked by a train 
cr other source of danger on the block section in front of that 
semaphore, and only to raise the semaphore arm exception- 
ally as a signal of danger in front. The new change, or im- 
rovement, now made on the Caledonian Railway consists 
y in arranging that along a line of railway the sema- 
phore arms are to be regularly and ordinarily kept up in the 
horizontal position for prohibiting the passege of any train, 
end that each is only to be put down when an ap i 
train is, by any electric signal from the cabin behind, an- 
nounced to the man in charge of that semaphore as having 
tered on the block seetion behind, and when further, that 
man has by an electric signal sent forward to the next cabin 
advance inquired whether the section in advance of his 
wn cabin is clear, and has received in return an electric 
signal meaning, “ The line clear; you may put down your 
arring signal, and let the train pass vour cabin.” The 
n effect of this is that, along a line of railway the signals 
are to be regularly and ordinarily standing up in the debar- 
ng position against allowing any train to pass; but that 
st as each train approaches, and usually before it has come 
aight, they go down almost as if by magic, and so open the 


way in front of the train, if the line is ascertained to be 

y safe in front; and that immediately on the passage of 
the train they go up again, and by remaining up keep the 
rad closed against any engine or train, whose approach has 


en duly announced in advance, so as to be known at 
frst and second cabins in front of it, and kept closed, 
ss the entire block section between those two cabins is 
wn to have been left clear by the last preceding engine or 
train having quitted it; and is sufficiently pres not to 

ve met with any other obstruction, by shunting of car- 
rages or wagons, or by accident, or in any other way. 


kr 


This new arrangement,* which appears to be a very im- 
portant unprovement, has already been brought into action 
“ith success on several sections of the Caledonian Railway ; 

it is being extended as rapidly as possible on the lines of 





* | Professor Thomson is in error in supposing that the 
*ystem of signalling he describes above is at all novel. Itis 
ne which has been in use for many years past on several 
nes, and amongst others the Metropolitan Railway has 
ver been worked upon any other system. Qn a portion of 
Great Eastern (then the Eastern Counties) Railway, 
yo, * system was in use upwards of twenty years ago.— 
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the Caledonian Railway, where the ordinary mode of work- 
ing the block system has hitherto been adopted. 

e mechanisms and arrangements I have now briefly 
mentioned are only a portion of the numerous contrivances 
in use for abatement of danger in railway traffic. It is to be 
understood that by no mechanisms whatever can perfect 
immunity from accidents be expected. The mechanisms are 
liable to break or to go wrong. They must be worked by 
men, and the men are liable to make mistakes or failures. 
We shall continue to have accidents; but, if we cannot do 
away with every danger, that is no reason why we should not 
abate as many dangers as we can. 

(To be continued.) 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market-—During the week there has 
been a moderate business doing in pig iron at gradually re- 
duced rates, and although there are now 109 furnaces in 
blast, No. 1 quality is very scarce, and makers are pretty 
well sold forward, No.3 is plentiful. On Thursday a few 
transactions took place from 86s. to 85s. 6d. closing firmer 
with buyers at the former price; but on Friday buyers were 
shy and the price receded to 84s. sellers. On Monday 
morning 82s. was paid from which the price gave way to 
80s., improving in the afternoon to 81s. 9d. buyers. Yesterday 
(Tuesday) a few transactions took place from 81s. 6d. to 
80s. 3d., fourteen days open closing buyers at the latter 
figure. To-day the market was steadier, a fair business done 
from 80s. 6d. to 81s. prompt, closing buyers 80s. 9d., sellers 
8ls. About 800 tons of iron have been taken from stores 
during the week, reducing the total stock to 21,000 tons. 
The following are the present quotations for makers’ iron: 


No.1. No.3 
s. d. #. d. 
G.m.b., at Glasgow ove 87 6 to 78 
Gartsherrie ,, — « dss ove 110 0 870 
Coltness = ‘en eee ese 1126 900 
Summerlee ‘ we = ons 107 6 820 
Carnbroe 9 ove ese - 940 826 
Monkland eee 90 0 800 
Clyde ies one 90 0 800 
Govan, at Broomiclaw... ose 990 800 
Langloan, at Port Dundas 1126 87 6 
Calder os sie 1110 876 
Glengarnock, at Ardrossan ons 950 8206 
Eglinton 9 on 870 780 
Dalmellington ,, sou 880 800 
Carron, at Grangemouth, selected lwo — 
Shotts, at Leith . 107 6 _ 
Kinnell, at Bo'ness on sus 900 800 
(The above all deliverable alongside.) 
Bar iron ove ose oe ove 101. 
Nail rods... 101. 


The shipments for last week are small, being only 7618 tons 
against 10,018 tons last year, and total shipments this year 
277,347 tons against 424,244 tons last year. 


The Fife and Clackmannan Miners.—The wages difficulty 
that has existed for the last two or three weeks between 
the miners and mineowners of Fife and Clackmannan, 
assumed a critical stage last week. A poll was called for to 
determine whether or not a strike should be resorted to 
in order to resist the mine owners’ announced reduction of 
wages to the extent of 15 percent. Out of an association 
numbering about 5800 members only 3348 voted, but there 
was a clear majority of nearly two to one in favour of 
striking. About 3000 men finished their contracts last 
Saturday, and by next Saturday the whole of the men will 
be out unless some solution of the difficulty is arrived at. 
Arrangements are being made for the holding of a general 
meeting at Dunfermline, when it is expected that advice will 
be given by Mr. M‘Donald, M.P., Mr. Burt, M.P., and Mr. 
Crawford, secretary of the Durham Association. At the 
meeting of the National Association Council, held at Man- 
chester, on Wednesday, the present dispute in Fife was fully 
considered, and a deputation, consisting of the gentlemen 
above named, was appointed to confer with the men. 


Proposed Wideniny of Union Bridge, Aberdeen.—At a 
recent meeting of a committee of the Aberdeen Town 
Council, to whom consideration of the proposal for widening 
Union Bridge was referred some time ago, three plans were 
submitted, which bad been prepared jointly by Mr. Willett, 
C.E, and Mr. Smith, city architect- One of them suggested 
an extension supported on what may be called side bracket- 
ings; another a widening of the foundations; while the 
third was somewhat similar in principle to the second, but 
more in keeping with the style and character of the structure. 
This latter plan met with most favour, and it was most 
strongly recommended by the professional gentlemen who 
had been consulted. The estimated expense of carrying it 
out is between 80007. and 9000/. and the opinion was ex- 
pressed that this sam might be borrowed from the Bridge of 
Don Fund, possibly without interest being paid for the use 
of the money. Some of the members of the committee 
indicated it as their opinion that the same fund might also be 
well used for the construction of a bridge to Torry over the 
Dee in line of Market-street. 


The Price of Coat.—The Scotch coal market is very weak 
on account of the large outputs from pits pouring in. 
Prices still tend downwards, although it would appear, 
taking into account the present wages tariff, that many sorte 
are already cheap enough. It is reported that some of the 
steam coal colliery owners are now working at a considerable 
loss, and that some of those who are working thin seams will 
be forced to suspend operations unless prices advance or 
wages recede. The following are about the current quota- 
tions, free on board, at Glasgow Harbour Cranes: ishaw 
Main coal, 8s, 6d. to 9s. 6d. per ton; house coal, 9s. 3d. to 
13s.; splint coal, 9s. 6d. to 11s.; steam coal, 11s. to 12s, 6d. ; 
smithy coal 17s. to 18s. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.iesproven, Wednesday 
The Cleveland Iron Market.—Yesterday the attendance 
on "Change at Middlesbrough was as large as usual. The 
market, however, was rather easier. Thero was a better 
demand for forge iron and prices were stiffer, but for No.3 
Cleveland pig there was very little inquiry, and the general 
quotation for this quality was about 69s. per ton. Some 
makers continue to ask more, but there are buyers who 
declare that they can obtain this quality for 68., and even 
less than that figure. Opinions as to the future of the trade 
are most conflicting. 


The Finished Iron Trade.—Nearly all the works are as 
active as possible, but although there are numerous inquiries 
orders do not come to hand as quickly as could be desired, 
and some of the manufacturers are anxious about contracts 
to carry them into next year. There is a good demand for 
plates, and it is hoped that rails will be in better request. 

Engineering and Shipbuilding.—These two important 
branches of industry are fully employed. The yards and 
workshops in the North of England afford constant employ- 
ment for many thousands of men, and it is satisfactory to 
be able to state that there is work in hand to keep them 
going for many months. Messrs. Blair and Co., of Stockton, 
who have deservedly earned such a reputation for making 
compound marine engines, have orders on their books which 
will keep their establishment in full swing until May next. 


The Coal and Coke Trades—Nothing definite has been 
done respecting the wages question. The pitmen of the 
North of England naturally are indisposed to accept so large 
a reduction as 20 per cent., but up to the present time there 
is no indication that the proposed reduction will lead to a 
strike or lock-out. Masters and men are discussing the 
situation, and it will be surprising if they do not come to an 
understanding without resorting to the suicida] policy of 
laying idle the collieries. In the mean time coals and coke 
are plentiful, and prices are flatter. It is with difficulty that 
some agents can obtain orders from people engaged in the 
iron trade. 

The New Works in Cleveland.—Throughout Cleveland 
extensions are being made in the iron trade. A number of 
new blast furnaces on the banks of the Tees are rapidly ap- 
proaching completion, and will soon be adding to the enor- 
— power of the greatest iron district in the 
world. 


The Iron and Steel Institute.—On the firet and three 
following days of next month the Iron and Steel Institute 
will hold their meeting at Barrow-in-Furness. Thanks to 
the very efficient general secretary, Mr. John Jones, of 
Middlesbrough, there is a most attractive programme. ‘There 
will be excursions to various parts of the district, and inte- 
resting papers will be read on different subjects, including 
one by Mr. B. Walker, of Leeds, giving a description of the 
latest improvements m appliances for the manufacture of 
Bessemer steel. 








NOTES FROM SOUTH YORKSHIRE. 
Suerriziy, Wednesday. 

The Miners’ Wages Question.—The arbitration as to the 
additional 24 per cent. reduction in wages—besides the 10 
per cent. already submitted to, was settled in London last 
week. The coalowners were represented by Mr. Robert 
Baxter and Mr, J. 8. Smith, and the men by two of their 
representatives. It was decided that the further 24 per cent. 
be deducted next pay day, and that the basis of wages thus 
determined shall not be altered during the ensuing three 
months. All the men are now at work except the miners em- 
ployed at Earl Fitzwilliam’s collieries, who will only be per- 
mitted to resume their labour on signing an agreement as to 
giving up their houses at a week’s notice, and on other minor 
conditions. 


Reduction of Blast Furnacemens’ Wages.—The local news- 
papers state that the whole of the men employed in the blast 
furnace department of Messrs. John Brown and Co.’s Atlas 
Works, have received notice of a reduction of 10 per cent. 
in their wages, to come into operation on August 29th. 


Sheffield Forge and Rolling Mills Company.—The second 
annual report, &., of this company shows a profit of 66471. 
available for dividend, which is declared at the rate of 10 per 
cent., leaving a balance forward. The plant has been effi- 
ciently maintained, and during the year has been increased 
by some important additions whic h were needed to meet the 
requirements of the trade. Owing to the development of the 
Bessemer steel trade, the making of English spring iron 
has been discontinued by the company. 

The Sheepbridge Coal and Iron Com (Zimited).—The 
report of this company, as published by the Sheffield Te/e- 
graph, states that the net profit on the year's workings is 
120,741. The reserved fund is increased by a sum of 50,000/., 
leaving 60,2611, available for distribution at the rate of 224 
percent. 10,000/. are taken forward. The works and pro- 
perties or the company are ajl maintained in efficient work- 
ing condition, improvements are being carried out, and a new 
blast furnace is almost completed. works at Newstead, 
in connexion with the Staveley Company, are stated to be 
progressing satisfactorily. The colliery works at Glasswell 
will be put in hand next year on the i 
ment of the extension of the Doe V. 
tions at Langwith Colliery will be 
vigour on opening of the Mi 
Worksop and 

Railway Progress at. Sheffield.—The Midland Railway 
Company are wdleg an extensive range of warehouses and 
offices at their cld goods station in Saville-street. The 
Manchester, —— and Lincolnshire boyd are ns 

t progress with their extensions of lines, offices, p 
cos, &c. at the Victoria Station. 
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THE BRITISH ASSOCIATION. 

Address of Jouxn Trspatt, FRS., D.C.L. Oxon., LL.D. 
Cantab.. F.C.P.8., Professor of Natural Philosophy in the 
Royal Institution, President. 

(Continued from page 139.) : : 

Niygty years subsequent to Gassendi the doctrine of bodily 

ts, as it may be called, assumed immense import- 
instrumen, » ; ; 

ance in the hands of Bishop Butler, who, in his famous 
Analogy of Religion,” developed, from his own point of 

view, and with consummate sagacity, a similar idea. 

bishop still influences superior minds; and it will repay us 
to dwell for a moment on his views. He draws the sharpest 
distinetion between our real selves and our bodily instru- 
ments. He does not, as far as I remember, use the word 
soul, possibly because the term was so hackneyed in his day 
es it had been for many generations previously. But he 
speaks of “living powers, “ perceiving” or “ percipient 

»wers,” “moving agents,” “ourselves,” m the same sense 
aswe should employ the term soul. He dwells upon the 
fact that limbs may be removed, and mortal diseases assail 
the body, while the mind, almost up to the moment of death, 
remains clear. He refers to sleep and to swoon, where the 
“living powers” are suspended but not destroyed. He con- 
siders it quite as easy to conceive of an existence out of our 
bodies as in them; that we may animate a succession of 
bodies, the dissolution of all of them having no more ten- 
dency to dissolve our real selves, or “deprive us of living 
feculties—the faculties of perception and action—then the 
dissolution of any foreign matter which we are capable of 
receiving impressions from or making use of for the common 
occasions of life.” This is the key of the bishop’s position : 
“our organised bodies are no more a part of ourselves than 
any other matter around us.” Io proof of this he ealls atten- 
tien to the use of glasses, which “prepare objects” for the 
“percipient power” exactly as the eye does. The eye iteelf 
is no more percipient than the glass, and is quite as much 
the instrument of the true self, and also as foreign to the 
true relf, as the glass is. “And if we see with our eyes 
only in the same manner as we do with glasses, the like may 
justly be concluded from analogy of all our senses.” 

Lucretius, as you are aware, reached a precisely opposite 
conclusion; and it certainly would be interesting, if not 
profitable, to us all, to hear what be would or could urge in 
opposition to the reasoning of the bishop. As a briet dis- 
_cussion of the point will enable us to see the bearings of an 
important question, I will here permit a disciple of Lucretius 
to try the strength of the bishop's position, and then allow 
the bishop to retaliate, with the view of rolling back, if he 
can, the difficulty upon Lucretius. Each shall state his 
esse fully and frankly; and you shall be umpire between 
them. 

The argument might proceed in this fashion : 

“ Subjected to the test of mental presentation ( Vorstellung) 
your views, most honourable prelate, would present to many 
minds a great, if not an insuperable difficulty. You speak 
of ‘living powers,’ ‘percipient or perceiving powers,’ and 

ourselves ; but can you form a mental picture of any one 

of these apart from the organism through which it is sup- 
posed to act? Test yourself honestly, and see whether you 

possess any faculty that would enable you to form such a 

conception. The true self has a local habitation in each of 

us; thus localised, must it not possess a form? If ao, what 

form? Have you ever for a moment realised it? When a 

leg is amputated the body is divided into two parts; is the 

true self in both of them or in one? Thomas Aquinas might 
say in both; but not you, for you appeal to the conscious- 
ness associated with one of the two parts to prove that the 
other is foreign matter. Is consciousness, then, a necessary 
element of the true self? If so, what do you say to the case 
of the whole body being deprived of consciousness? If not, 
then on what grounds do you deny any portion of the true 
self to the severed limb? It seems very singuler that, from 
the beginning to the end of your admirable book (and no 
one admires its sober strength more than I do), you never 
once mention the brain or nervous system. You begin at 
one end of the body, and show that its parts may be removed 
without prejudice to the perceiving power. What if 
you begin at the other end, and remove, instead of the leg, 
the brain? The body, a8 before, is divided into two parte ; 
but both are now in the same predicament, and neither can 
be appealed to to prove that the other is foreign matter. 

Or, instead of going so far as to remove the brain iteelf, let 

« certain portion of its bony covering be removed, and let a 

rhythmic series of pressures and relaxations of pressure be 

applied to the soft substance. At every pressure ‘the 
faculues of perception and of action’ vanish; at every re- 
taxation of pressure they are restored. Where, during the 
intervals of pressure, is the perceiving power? I once had 
ao dieshenge of a large Leyden battery passed unexpectedly 

rough me: I felt nothing, but was simply blotted out of 
conscious existence for a sensible interval. Where was my 
true self during that interval? Men who have recovered 
from lightning-stroke have been much longer in the same 
Wate; and indeed in cases of ordinary concussion of the 
brain, days may elapse during which no experience is re- 
g'stered in consciousness. Where is the man himeelf during 
the period of insensibility? You may say that I beg the 
question when I assume the man to have been unconscious, 
that he was really conscious all the time, and has simply 
forgotten what had occurred to him. In reply to this, I can 
only say that no one need shrink from the worst tortures that 
ee ever invented if only so felt and so remembered. 
he not think your theory of instruments goes at all to the 

‘tom of the matter. A telegraph operator has his instru- 
ments, by means of which he converses with the wor.d; our 
padies & nervous system, which plays « similar part 
- ween the perceiving power and external things. Cut the 

res of the operator, break his battery, demagnetise his 


The | himself to run even the risk of yielding to these base 


conscious survival of the operator when the bat of the 
brain is so disturbed as to produce insensibility, or when it is 
destroyed altogether ? 

“Another connderation, which you may consider slight, 
presses u me with some force. The brain may change 
from health to disease, and through such a change the 
exemplary man may = converted into a debauchee or 
murderer. My very noble and ed good master had, 
as you know, threatenings of tentoen introduced into his 
brain by his jealous wile’s philter; and sooner than permit 
prompt 
ings be slew himself. How could hand of Lueretius 
have been thus turned against himself if the real Lucretius 
remained as before? Can the brain or can it not act in this 
nen Os way without the intervention of the immortal 
reason? If it can, then itis a prime mover which requires 
only healthy regulation to render it reasonably self-acting, 
and there is no apparent need of your immortal reason at a 
If it cannot, then the immortal reason, by its mischievous 
activity in operating upon a broken instrament, must have 
the credit of committing every imaginable extravagance and 
crime. I think, if you will allow me to say so, that the 
gravest consequences are likely to flow from your estimate 
of the body. To regard the brain as you would a staff or an 
eyeglass—to shut your eyes to all its mystery, to the per- 
fect correlation that reigns between its conditions and our 
consciousness, to the fact that a slight excess or defect of 
blood in it produces that very swoon to which you refer, and 
that in relation to it our meat and drink and air and exercise 
have a perfectly transcendental value and siguificance—to 
forget all this does, I think, open a way to innumerable 
errors in our habits of life, and may possibly in some cases 
initiate and foster that very disease, and consequent mental 
ruin, which a wiser appreciation of this mysterious organ 
would have avoided.” 

Ican imagine the bishop thoughtful after hearing this 
argument. He was not the man to allow an to mingle 
with the consideration of a point of this kind. After due 
consideration, and having strengthened himself by that 
honest contemplation of the facts which was habitual with 
him, and which includes the desire to give even adverse facta 
their due weight, I can suppose the bishop to thus: 
“ You will remember that in the ‘ Analogy of Religion,’ of 
which you have so oe spoken, I did not profess to prove 
anything absolutely, and that I over and over again acknow- 
ledged and insisted on the smallness of our knowledge, or 
rather the depth of our ignorance, as regards the whole 
system of the universe. My object was to show my deistical 
friends, who set forth so eloquently the beauty and beneficence 
of Nature and the Ruler thereof, while they had nothing 
but scorn for the so-called absurdities of the Christian scheme, 
that they were in no better condition than we were, and that, 
for every difficulty they found upon our side, quite as great 
a difficulty was to be found upon theirs. 1 will now with 
your permission adopt a similar line of argument. You are 
a Lucretian, and from the combination and separation of 
atoms deduce all terrestrial things, oe organic forms 
and their phenomena. Let me tell you in the first instance 
how far I am mney to go with you. I admit that you can 
build crystalline forms out of this play of molecular force ; 
that the diamond, amethyst, and snow-star are truly wonder- 
ful structures which are thus produced. I will go further 
and acknowledge that even a tree or flower might in this 
way be organised. Nay, if you can show me an animal with- 
out sensation, I will concede to you that it also might be put 
together by the suitable play of molecular force. s 

“ Thus far our way is clear, but now comes my difficulty. 
Your atoms are individually without sensation, much more 
are they without intelligence. May I ask you, then, to try 
your hand upon this problem. Take your dead hydrogen 
atoms, your dead oxygen atoms, your dead carbon atoms, 
your dead nitrogen atoms, your dead B agrpee atoms, and 
all the other atoms, dead as grains of shot, of which the brain 
is formed. Imagine them separate and sensationless ; observe 
them running together and forming ali imaginable combina- 
tions. This, asa purely mechanical process, is seeable by the 
mind. But can you see, or dream, or in any way imagine, 
how out of that mechanical act, and from these individually 
dead atoms, sensation, thought, and emotion are to arise? 
You speak of the difficulty of mental presentation in ay 
case ; is it less in yours? I am not all bereft of this Vorste/- 
lungs-Kraft of which you speak. I can follow a particle of 
musk until it reaches the olfactory nerve; I can follow the 
waves of sound until their tremors reach the water of the 


if 
4 
ft 


s 


i 
i 


i 
ef 
a} 


i 


E 


of 


: 
i 
E 
j 
t 
i 
i 
& 
EF 


: 


g 
Eg 


preserved for the benefit of humanity, while all 
or false will disappear.” 

bess bgt epee, that in one 
a uet is age. previous to his 
of the eoud hol Sous on Savterite ond general a topi 
cussion, that, when the students of the University 
wished to know the leanings of a new professor, they at 

quested him to lecture upon the soul. About the time of 
Bishop Butler the question was not only agitated but ex- 
tended. It was seen by the clear- men who entered 
this arena that many of their best applied equally 
to brutes and men. i ‘s arguments wane oF 
character. He saw it, admit it, the 
quences, and boldly embraced the whole world in his 

7 of > aba is, 


tality. 

Bishop Butler accepted with unwavering trust the chrono- 
logy of the Old Testament, describing it as “ confirmed by the 
natural and civil history of the world, collected from com- 
mon historians, from the state of the earth, and from the late 
inventions of arts and sciences.” These words mark pro. 
gress: they must seem somewhat hoary to the bishop's suc- 
coasors of to-day.* It is hardiy necessary to inform you that 
since his time the domain of the naturalist has been im- 
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mensely extended—the whole science of , with its 
astounding revelations regarding the life of the ancient earth, 
having been created. Tne rigidity of old ions has 
been relaxed, the public mind being ually tole- 
rant of the idea that not for six thousand, nor for sixty thou- 


sand, nor for six thousand thousand, but for mons em- 
bracing untold millions of years, this earth bas been the 
theatre of lifeanddeath. The riddle of the rocks has been 
read by the geologist and paleontologist, from subcambrian 
depths to the deposits thickening over the sea bottoms of 
to-day. And upon the leaves of that stone book are, as you 
know, stamped plainer and surer than tho:e 
formed by the ink of history, which carry the mind back into 
abyeses of past time compared with which the periods which 
satistied Bishop Butler cease to have a visual angle. Every- 
body now knows this; all men admit it; still, when the 
broached these verities of science found loud- 
tongued denunciators, who proclaimed not only their base- 
lessness considered scientifically, but their immorality con- 
sidered as questions of ethics and religion; the Book of 
Genesis had stated the question in a di fashion ; and 
science must necessarily Pe ee 
this authority. And as the of the thistle produces « 
thistle, and nothing else, 
germs abroad, and 
the of their in 


entirety, whose legitimate demands it is admitted science 
alone cannot satisty, will find interpreters and expositors of 
a different stamp from those rash and ill-formed persons who 
have been hitherto so ready to hurl themselves —_ every 


new scientific revelation, lest it should endanger what they are 
pleased to consider theirs. 
‘The lode of di once struck, those pertrified forms in 


which life was at one time active, increased to multitudes and 
demanded classification. The general fact soon became evident 


strata more forms appear. The 
form to form was not continuous—but by steps, 
some great. “A ion,” says Mr. Huxley, 
feet thick will exhibit at different heights a 

A ite, none of which beyo 





labyrinth, and set the otoliths and Corti’s fibres in motion ; 
I can also visualise the waves of ether as they cross the = 
and hit the retina. Nay more, I am able to follow up to t 

central organ the motion thus imparted at the periphery, and 
to see in idea the very molecules of the brain thrown into 
tremors. My insight is not baffled by these physical pro- 
cesses. What me, what | find unimaginable, trans- 
cending every faculty I p t ding, I humbly 
submit, every faculty you is the notion that out of 
those physical tremors you can extract things so utterly in- 
congruous with them as sensation, thought, and emotion. You 
may say, or think, that this issue of consciousness from the 
clash of atoms is not more incon as than the flash of 
light from the union of oxygen and hy Y 
say that itis. For such incongruity as fixsh possesses is 
that which I now force upon your attention. The flash is an 
affair of consciousness, the objective counterpart of which is 
a vibration. It isa dash only by your interpretation. You 
are the cause of the apparent incongruity; and you are the 
thing that puzzles me. I need not remind you that the 





rid of this monstrous deduction of life from death he 
placed your atoms by his monads, which were more or 
_preamerhromger par OW eg manent prey wete mp 
integration of which he phenomena of life— 

tient, i poy or me . 





needle: by this means you certainly sever bis 
— the world ; but inasmuch as these are real instrumente, 
destruction does not touch the man who uses them. 





ie ute survives, and he knows that he survices. What 
it, | would ask, in the human system that answers to this 


great Leibnitz felt the difficulty which I feel, and that mem i 





limestone, or clay, into the zone below it, or into that above 
it.” Inthe presence of such facts it was not ible to avoid 
the question: Have these forms, showing, in broken 
stages and with many irregularities, this unmistakable 
general advance, been su to no continuous law of 
growth or variation? our education been purely 
scientific, or had it been sufficiently detached from influences 
which, however ennobling in another domain, have always 
proved hindrances and delusions when introduced as factors 
into the domain of physics, the scientific mind never could 
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of Newton, bas been brought into notice by Professor Huxley 
as one who “had a notion of the modifiability of living 
forms.” In my frequent conversations with bim, the late Sir 
Benjamin Brodie, a man of highly philosophic mind, often 
drew my aitention to the fact that, as early as 1794, Charles 
Darwin's grandfather was the pioneer of Charles Darwin 
In 1801, end in subsequent years, the celebrated Lamarek. 
who produced so profound an unpression on the public mind 
through the vigvrous exposition of his views by the author 
of the “ Vestiges of Creation,” endeavoured to show the de- 
velo t of species out of changes of balnt and external 
pen my In 1813 Dr. Wells, the founder of our present 
theory of Dew, read before the Royal Society a paper in whieb, 
to use the words of Mr. Darwin, “ he distinctly recognises the 
principle of natural selection ; and this is the first ition 
that has been indicated.” The thoroughness and skill with 
whieh Wells pursued bis work, and the obvious independence 
of his character, rendered him long ago favourite with me ; 
and it gave me the liveliest pleasure to alight upon this ad- 
ditional testimony to his penetration. Professor Grant, Mr. 
Patrick Matthew, Von Buch, the author of the “ Vestiges,” 
D Halloy, and others,® by the enunciation of views more or 
less clear and correct, showed that the question had been fer- 
menting long prior to the year 1854, when Mr. Darwin and Mr 
Wallace simultaneously but independently placed their closely 
ecncurrent views upon the subject before the Linnean Society. 

These papers were followed in 1859 by the publication of 
the first edition of “The Origin of Species.” All great 
things come slowly to the birth. Copernicus, as I informed 
you, pondered his great work for thirty-three years. Newton 





for nearly twenty years kept the idea of gravitation before | 
his mind ; for twenty years also he dwelt upon bis discovery | 


of fluxionas, and doubtless would bave continued to make it 


} 


be from variation under domestication to variation 
nature. Hitherto we have dealt with the adding to- 

ether of small changes by the conecious selection of man. 
fan nature thus select? Mr, Darwin's enewer is, “ Assuredly 
she can.” The number of living things uced is far in 
excess of the pumber that ean be supp« ; hence at some 
period or other of their lives there must be a struggle for 
existence ; and what is the infallible result ? Lf one organiem 
were a perfect copy of the other in to strength, skill, 
and agility, external itions would decide. But this is 
not the case. Here we have the fact of variety offering itself 
to nature, as in the former instance it offered itself to man ; 
end those varieties which are least competent to cope with 
surrounding conditions will infallibly give way to those that 
are most competent. To use a familiar proverb, the weakest 
comes to the wall. But the triamphant faction again breeds 
to overproduction, trensmitting qualities which secured 
its maint , but tr itting them in different degrees. 
The struggle for food again supervenes, and those to whom 
the favourable ang J bas been transmitted in excess will 
assuredly triumph. It is easy to see that we bave here the 
addition of inerementa favourable to the individual still more 
rigorously carried owt than in the case of domestication; 
for not only are unfavourable specimens net selected by 
pature, but they are destroyed. This is what Mr. Darwin 
ealls “ Natural Selection,” which “acts by the preservation 
and accumulation of small inherited modifications, each pro- 
fiiable to the preserved being.” With this idea he inter- 
penetrates and leavens the vast store of facts that he and 
others bave collected. We cannot, without shutting our 
eyes through fear or prejudice, fail to see that Darwin is 
here dealing, not with imaginary, but with true causes; nor 
con we fail to discern what vast modifications may be pro- 





the chject of bis private thought had be not found that | duced by natura! selection in periods sufficiently long. eb 


Leibnitz was upon his track. Darwin for two and twenty 
years aenhand the problem of the origin of species, and 
doubtiess he would bave continued to do so bad he not found 
Wallace upon his track. A concentrated, but full and 
— epitome of his labours was the consequence. The 

was by no means an easy one; end probably not one 





| 


individual increment may resemble whet mathematicians 
call a “differential” (a quantity indefinitely email); but 
definite end great changes may obviously be produced b 
the integration of these infinitesimal quantities though 
practically infinite time. 

If Darwin, bke Bruno, rejects the notion of creative power 


in every ecore of those who then attacked it bad read its | acting after human fesbion, it certainly is not because he is 

ages through, or were competent to grasp their significance | unacquainted with the numberiess exquisite adaptations on 
if they had. | do not say this merely to discredit them ; for | which this notion of a supernatural artificer has been founded 
there were in those days some really eminent scientific men, | His book_is.« repository of the most startling facts of this de- 
entirely raised above the heat of popular prejudice, willing | scription. Take the marvellous observation which he cites 
to accept any conclusion that science had to offer, provided | from Dr. Criiger, where a bucket with an aperture, serving 
it was duly backed by fact and argument, and who entirely | as « spout, is formed in an orchid. Bees visit the flower: in 


mistook Mr. Darwin's views. In fact the work needed an 
expounder; and it found one in Mr. Huxley. I know 


eager search of material for their combs they push each other 
into the bucket, the drenched ones escaping from their inve- 


nothing more admirable in the way of scientific exposition | luntary bath by the spout. Here they rub their backs against 
than those early articles of bis on the origin of species. He | the viseid stigma of the flower and obtain glue; then against 
swept the curve of discussion through the really significant | the pollen-masses, which are thus stuck to the back of the 
pointe of the subject, enriched his exposition with profound | bee and carried away. ‘‘ When the bee, thus provided, flies 


original remarks and reflections, often summing up in a 
tingle pithy sentence an argument which a less compact 
mind would have spread over pages. But there is one im- 

ression made by the bock itself which no exposition of it, 
Loomer luminous, can convey; and that is the impression 
of the vast amount of labour, both of observation and of 
thought, implied im its production. Let us glance at its 
principles. 

It is conceded on all hands that what are called varieties 
are continually produced, The rule is probably without ex. 
ception. No chick and no child ia in all respects and par- 
ticulars the counterpart of its brother or sister; and in such 
differences we have “ variety” incipient. No naturalist 





to another flower, or to the same flower a second time, and 
is pushed by ite comrades into the bucket, and then crawls 
out by the passage, the pollen-mass — its back necessarily 
comes first into contact with the viscid stigma,” which takes 
up the pollen; and this is how that orchid is fertilised. Or 
take this other case of the Catasetum. “ Bees visit these 
flowers in order to gnaw the labellum; on doing this they 
inevitably touch a long, tapering, sensitive projection. This, 
when touched, transmits a sensation or vibration to a certain 
membrane, which is instantly ruptured, setting free a spring, 
by which the pollen- mess is shot forth like an arrow m the 
right direction, and adberes by its viscid extremity to the 
back of the bee.” In this way the fertilising pollen is spread 


could tell how far this veriation could be carried; but the | abroad. 


great mass of them held that never by any amount of in- | 


ternal or external change, nor by the mixture of both, could 


It is the mind thus stored with the choicest materials of 
the teleologist that rejects teleology, seeking to refer these 


the offspring of the same progenitor so far deviate from each | wonders to natural causes. They illustrate, according to 
other as to constitute different species. The function of the | him, the method of nature, not the “ technic’ of a man-like 
experimental philosopher is to combine the conditions of | artificer. The beauty of flowers is due to natural selection. 


nature end to produce her results; and this was the method 
of Darwin.t He made himeelf acquainted with what could, 
without any manner of doubt, be done in the way of pro- 


} 


Those that distinguish themselves by vividly contrasting 
colours from the surrounding green leaves are most readily 
seen, most frequently visited by ineects, most often fertilised, 


ducing variation. He associated himself with pigeon-fenciers and hence most favoured by natura! selection. Coloured 


—bought, begged, kept, and observed every breed that he 


berries also readily attract the attention of birds and beaste, 


could obtain. Though derived from a common stock, the | which feed upon them, epread their manured seeds abroad, 


diversities of these pigeons were such that “a score of them 
might be chosen which, if shown to an ornithologist, and he 
were told that they were wild birds, would certainly be 
renked by him as well-defined species.’ The simple principle 
which guides the pigeon-fancier, as it does the cattle-breeder, 
is the selection of some variety that strikes his fancy, and 
the propagation of thie variety by inberitance. With his 
eye still upon the particular appeerance which he wishes to 
exaggerate, he selects it as it reappears in successive broods, 


| 


thus giving trees and ehrubs possessing such berries a greater 
chance in the struggle for existence. 

With profound analytic and synthetic skill, Mr. Darwin 
investigates the cell-making instinct of the hive-bee. His 
method of dealing with it is representative. He falls back 
from the more perfectly to the less perfectly developed instinct 


|—from the hive-bee to the humble bee, which uses its own 


cocoon as a comb, and to classes of bees of intermediate skill, 
endeavouring to show how the passsge might be gradually 


and thus adds increment to increment until an astonishing | made from the lowest to the highest. The saving of wax is 
amount of divergence from the parent type is effected. Man | the most important point in the economy of bees. Twelve to 
in this case does not produce the elements of the variation. He | fifteen pounds of dry sugar are said to be needed for the 
simply observes them, and by selection adde them together | secretion of a single pound of wax. The quantities of nectar 
until the required result bas been obtained. “No man,” | necessary for the wax must therefore be vact; and every 
says Mr. Darwin, “would ever try to meke a fantail till he | improvement of constructive instinct which results in the 


saw a pigeon with a tail developed in some slight degree in | saving of wax is a direct 


t to the insect's life. Thetime 


an unusual manner, or a pouter until he saw a pigeon with | that would otherwise be devoted to the making of wax is 
a crop of unusual size.” Thus nature gives the hint, man | now devoted tothe gathering and storing of honey for winter 


acts upon it, and by the law of inheritance exeggerates the | food. 


deviation. 


He passes from the bumble, bee with its rude celle, 
through the Melipona with its more artistic ceils, to the hive- 


Having thus satisfied himself by indubiteble facts that the | bee with ite astonishing architecture. The bees place them- 
organisation of an animal or of a plent (for precisely the | selves at equal distances apart upon the wax, sweep and 
same trestment applies to plants) is to some extent plastic, | excavate equal spheres round the selected points. The s 


* In 1855 Mr. Herbert Spencer (“Principles of Psy- 


chology,” 2nd edit., vol. i. p. 465) expressed “ the belief that 
life under all its forms hes arisen by an unbroken evolution, 
and through the instrumentality of what are called natural 


causes. 
t The behaviour of Mr. Wallace in relation to this subject 


has been dignified in the highest degree. 

{ The first step only towards experimental demonstration 
has been token. Experiments now begun might, a couple 
cf centuries hence, furnish data of incaiculable value, which 
cugbt to be supplied to the science of the future. 





intersect, and the planes of intersection are built up with 
thin lamine. Hexagonal cells are thus formed. This mode 
of treating such questions is, as I have said, representative. 
He babitually retires from the more perfect and complex, to 
the re and simple, and carries you with him throug 
stages ecting, increment to increment of in- 
finitesimai change, and in this way gradually breaks down 
your reluctance to admit that the exquisite climax of the 
whole could be a result of natural selection. 

Mr. Darwin shirks no difficulty; and, saturated as the 
subject was with his own thought, be must have known, 
better than his critics, the weakness as well as the strength 
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ge and readiness of resource 
Darwin the most terrible of antagonists. Accomp) 
neturalists have levelled heavy and sustained criticisms 


E 


inst him—net always with the view of fair! ing his 
theory, but with the express intention of ¢ Loe he os 
points cnly. This does not irritate him. He treats every 


objection with a soberness and thoroughness which even 
Bishop Butler might be to imitate, surrounding each 
fact with its a priate il, placing it in its ;roper rela. 
tions, and usually giving it a significance which, as 
it was kept iso , failed to appear. Thisis done without s 
trace of ill-temper. He moves over the subject with the 
pestionless strength of a glacier; and the grinding of the 
rocks is not always without a counterpart in the pul. 
verisation of the objector, But though in handli f 
mighty theme all ion bas been stilled, there is 
tion of the inte’ incident to the discernment 
truth which often colours and warms the 
Darwin. His success bas been great; and this 
only the solidity of bis work, but the prepared 
publie mind for such a revelation. On this head a 
of Agassiz impressed me more than anything elee. 
from a race of theologians, this celebrated man combated to 
the last the t ot natural selection. One of the many 
times I had the pleasure of meeting him in the United States 
was at Mr. Winthrop’s beautiful residence at Brooklyn, near 
Boston. Rising from luncheon, we all halted as if by « 
common impulse in front of a window, and continued t 

a discussion which had been started at table. The maple 
was in ites autumn glory; and the exquisite beauty of the 
scene outside seemed, in my case, to interpenetrate without 
disturbance the intellectual action. Eernestly, almost sadly, 
— turned, and said to the gentlemen standing round, 
“lL confess that I was not prepared to see this theory re 
ceived as it has been by the intellects of our time. Its 
success is greater than I could have oat od rel 

In our day great generalisations have reached. The 
theory of the origin of species is but one of them. Another, 
of still wider grasp and more radical significance, is the 
doctrine of the Conservation of , the ultimate philo- 
sophical issues of which sre as yet but dimly seen—that 
doctrine which “ binds nature fast in fate” to an extent not 
hitherto recognised, exacting from every antecedent its equi- 
valent consequent, from every consequent its equi 
antecedent, and bringing vital as well as physical phenomena 
under the dominion of that law of causal connexion which, 
as far the human understanding has yet pierced, asserts 
itself everywhere in nature. Long in advance of all definite 
experiment upon the subject, the constancy and indestrueti- 
bility of matter had been affirmed ; and all subsequent ex- 
perience justified the affirmation. I ater researches extended 
the attribute of indestruectibility to force. Thie idea, applied 
in the first instance to inorganic, rapidly embraced organie 
nature. The vegetable world, though drawing almost all its 
nutriment from invisible sources, was proved incompetent to 
generate anew either matter or force. Its matter is for the 
most part transmuted air; ite force transformed solar force. 
The animal world was proved to be equally uncreative, all 
its motive energies being referred to the combustion of its 
food. The activity of each animal as a whole was proved to 
be the transferred activities of its molecules. The muscles 
were shown to be stores of mechanical force, potential until 
unlocked by the nerves, and then resulting in muscular con- 
tractions. The speed at which messages fly to and fro along 
the nerves was determined, and found to be, not as had been 
—- supposed, equal to that of light or electricity, but 

than the speed of a flying eagle. 

This was the work of the sicist:; then came the con- 
quests of the comparative anatomist and r hameer re 
vealing the structure of every animal, ond the function of 
every organ in the whole jeal series, from the lowest 
zoopbyte up to man. The nervous system had been made 
the object of profound and continued study, the wonderful 
and, at bottom, aete eatin, controlling power which 
it exercises over the whole organism, physical and mental, 
polo -_ ised more and more. Thought could not be 

ept back from a subject eo profoundly suggestive. _ 
ae pan life dealt with by Mr. Darwin, there is a perch 
cal life presenting similar gradations, and asking equeliy 
a solution. How are the different grades and orders of 
Mind to be accounted for? What is the principle of t 
of that mysterious power which op our culminates 12 
Reason? These are which, though sot thrust 
themselves so forcibly upon the attention of the 
— had not only oceupied many reflecting 

been formally broached by one of them before the 
“ Origin of Species” appeared. 
(To be continued.) 
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Tue Mresacrries Manitrues.—The ag distanee 
traversed last yeer by the steamers of the jes Mari- 
times was 610,689 marine les: The dis- 
tance traversed in 1872 was 516,187 marine leagues. The 


1878. A commercial line was established last year betwee 
Marseilles and London. Some extra voyages were also mad¢ 
last year between Marseilles and Constanti vid Se 
dis . by each ~t echo last . id 

fance run steamer employed year 
10,985 marine leagues. 





increased i of last oceurred upon tbe 
Brazil and La Viaeta line, Thich was doubled in the course of 
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LITERATURE, 


‘sontal Wells. Anew Application of Geological Prin- 
ciples to effect the Solution of the Problem of supplying 
London with pure iy he J. Lucas, F.G.8. of the 
Geological Survey of Eng Published by Stanford, 

Charing-cross. 1874. 
Tue idea of supplying towns with water drawn from 

rmeable strata by means of horizontal galleries 
pas doubtless occurred to many of those interested in 
matters of this nature. To them especially this 
work will be welcome, containing as it does the 
idea worked out, as far as lies within the scope of 
a geologist, unaided by any very extended series of 
special observations. To all who hope that London 
will some day be amply supplied with really pure 
water. the opinions and investigations of an able 
advocate for a new system cannot fail to be of in- 
terest, if not of actual value. 

The writer commences with a brief account of 
the present actual water supply of London. The 
average daily supply of water drawn by the various 
water companies, principally from the Thames and 
the Lea, as well as from other sources, and supplied 
to the four millions of inhabitants, amounts to about 
one hundred millions of gallons, the quality of the 
supply being such that water-drinkers are rare, and 
the mode of supply such that not one quarter of 
the mains throughout the metropolis are kept 
charged to meet any great fire. Mere chemical 
analyses of waters with and without organic im- 
purities being of little use, if unaccompanied by 
medical statistics of results following their use, and 
organic matter in water arising as it does from 
various sources, some of which may be innocuous 
and others poisonous, it is probable that we shall 
never arrive at the exact influence on health of the 
percentage of organic matter contained in Thames 
water. That considerable sewage contamination 
may take place without indication of its presence by 
nitrites and nitrates is a fact that deprives chemical 
analyses of any claim to value as indications of the 
unwholesomeness of water, more especially as the 
noxious part of sewage exists there in the form of 
minute germs so small that they are as yet beyond 
the reach of chemical science; with microscopic 
living organisms especially chemistry is incompetent 
to deal. It would appear, therefore, that testing 
drinking-water is perfectly useless. We learn that 
when water is once contaminated with sewage there 
is no process to which it is afterwards subjected that 
will effectually remove all that sewage contamination 
from the water, and that, though sewage in water may 
become nearly entirely oxidised, we cannot inform 
ourselves of the amount that remains. The natural 
good sense of the greater part of the population 
of London who avoid drinking Thames water as 
much as possible is therefore fully borne out by the 
investigations of science. 

Water obtained from permeable strata by means 
of series of subterraneous galleries is necessarily free 
from all sewage or drainage contamination, being 
perfectly filtered by nature; its advantages for 
drinking purposes over all water obtained by sur- 
face coliection, and from rivers liable to any con- 
tamination, are perfectly evident. If, then, a large 
town requires water supply, and at no great dis- 
tance from it there lies a formation containing alter- 
nations of porous and impervious beds which rise 
above the level of the town, there should be no 
difficulty in supplying water to it at high pressure 
on the constant system. 

Such formations occur within easy reach of Lon- 
don; they are the lower greensands of Surrey, 
and the chalk formation south of London, 

The lower greensands of Surrey form hills rising 
above 800 ft. in height, and consist of a series of highly 
porous sands, sandstones, and limestones, 400 ft. 
thick ; they are known as the Folkestone Sands and 
the Hythe Beds, and in Surrey have not any inter- 
Vvening impervious Sandgate Beds; they rest on a 
bed of absolutely impervious clay, the Atherfield clay. 
All the water that sinks through the porous beds must 
flow down the top of this. This was found to be 
the case in the Sevenoaks tunnel, in the excavation 
of which the water poured out in a fully-formed 
stream from the tunnel mouth. A gallery, driven 
along the strike of the beds or water level on the 
Atherfield clay, must of necessity arrest all the 
water that is flowing down it as far as the gallery 
is carried. In fact, we have in these strata a com- 
bination of thé circumstances most favourable for 
gathering and storing water. 

he Surrey chalk formation consists of three 
main divisions, the upper, the middle, and the lower 





chalk, the two latter being impervious, the former 
—and more especially the middle part of it—being 
pervious, and containing a great number of layers 
of flint, along whieh the water runs, The c 

hills also rise to 800 ft., and form a slope northwards 


for seven miles; the absorbing surface and storing | of the 


oy are also very e in this case, The 
collecting es would have to be run at the 
height at which it would cut the greatest number 
of fissures and flint bands, whence the greatest 
amount of water is to be gained; this height is 
about 100 ft. above sea level. 

The purity and excellent quality of the water 
from both the chalk and the Toon greensand for- 
mations have been pointed out by the highest 
chemical authorities; the hardness of the water 
from the chalk could be softened by Clark’s pro- 
cess, though the expense of this might be a serious 
objection. Next, as to the position and course of 
the proposed galleries, and the calculations as to the 
probable quantities of water to be collected by 
them, the writer enters into every detail at present 
possible, 

The remainder of this work is taken up with re- 
gard to the position of the proposed galleries, both 
in the lower greensand and in the chalk formation 
of Surrey, and the probable quantities of water that 
can be collected by them. There is also a series of 
Tables containing much exceedingly valuable in- 
formation bearing on various branches of the sub- 
ject. As regards the lower greensand formation, 
the experience of the Sevenoaks tunnel indicates, 
though it cannot be viewed as a criterion of the 
quantity of water to be gained by a gallery carried 
along the strike of the Atherfield clay, as that 
tunnel was driven at right angles to the strike. The 
Saltwood tunnel is driven at an angle of 21 deg. 
with the direction of the strike; a heading driven 
to drain this tunnel was gauged, it yielded at first 
516,960 gallons, afterwards 370,280 gallons per 
day; its length was 1250 yards, the gathering 
ground not being large, and another outfall being 
found, this quantity cannot either be taken as a 
criterion of the amount of water to be expected 
from a gallery of great length driven on the Ather- 
field clay in West Surrey. Both of these are there- 
fore only indications. It is unfortunate that there 
are no gaugings of the rainfall absorbed by the 
lower greensands ; but with reference to the con- 
ditions of the water level curve, after mentioning 
that they are similar to those of that in the chalk 
formation, the author gives the opinion of Mr. 
Prestwich, that if Artesian wells were established in 
the lower greensand beneath London, their action 
would tend to lower slightly the line of water level, 
so that a larger quantity of water could be added to 
it from the surface without a general outflow to the 
same extent as before, and a larger annual amount 
now running to waste might probably be retained 
and stored in the strata. At the same time no 
general depression of the line of water level such 
as would interfere with the more local issue by 
springs need be necessary. For this line forms a 
curve rising many feet above the points at which 
the springs issue, and the summit of this curve 
may fluctuate within certain limits without ita ex- 
tremities being materially affected. A rather greater 
fall in the water level at the end of summer than 
now occurs, being equivalent to an increase in the 
dimensions of the reservoir, would enable the water- 
bearing strata to receive and store much of the 
surplus winter waters now lost by floods, 

Thus the danger that might most be apprehended, 
that of falling short in the water supply obtained 
by the means proposed, apparently does not exist. 
The gauging of streams in the Wey basin, after a 
period of drought, represents the quantity of rain 
absorbed during that intermediate period of absorp- 
tion ; it amounts to ].44 in., which, absorbed on 50 
square miles, the area of the basin, gives an average 
daily flow of about twenty-nine million gallons for 
one year, or as a minimum twenty-four millions. 
This then is evidence of what the whole formation 
might yield. It is unfortunate, however, that no 
actual estimate of minimum quantity available from 
this formation can be made. 

With reference to the chalk formation, and the 
similar proposal affecting it, the author gives far 
more comprehersive data—the gaugings of the 
rainfall absorbed and obtained by the basin of the 
Wandle ; from which itis estimated that an average 
and even flow of twenty million gallons a day might 
be drawn. Enough evidence is therefore brought 
forward to show that the larger accumulations of per- 
meable beds are capable of yielding to subterranean 
galleries quantities of water far exceeding that which 


could be drawn rae ae ps Before any 
definite measure of this quantity can be given a large 
sustes af chasvetions, eratatich ier a staff of 
eedeie sie culate Ss ae would 
a ae ee ntly long time 
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4. The maximum quantity that might be drawn 
off without causing the springs to cease flowing. 

The writer, therefore, in conclusion, ventures 
express the confident that the Government 
will authorise a series of such observations, and 
establish an observatory for the purpose on the 
lower greensands of . We concur entirely 
with the author in this matter, nay more, we ho: 
there will be no needless delay about taking the 
ne steps to prove positively to the general 
public whether London can be suificiently supplied 
jos pure —_— from such a moderate distance. 

part from advantages of such a su bein 
pure, that of being able to predict, poh pms upon 
the amount during drought, and that of having it 
close at hand, are extremely great. As to the 
general economy of storing water in its natural strata 
over that of constructin ial reservoirs there 
can be no doubt, and we He that the establishment 
of this system of collecting and storing water-supply 
may be extended to all districts in which the geo. 
logical formations admit of it, more especially as 
its results would inevitably reduce the rate of mor- 
tality, wherever it might be applied, 





COOLING ae 5 CARRIAGES. 


o L 

On page 245 of Encinzerina, for April the 19th, 
1872, we illustrated an arrangement for cooling and 
ventilating railway i , then recently intro- 
duced by Mr. R. D, Sanders, deputy locomotive 
superintendent of the Great Indian Peninsula Rail- 
way. The importance of adopting some method 
whereby the temperature of railway i in 
tropical climates may be brought down below that 
of the outside atmosphere, and a constant suppl 
of fresh and cool air supplied to them, is so self- 
evident as to need no argument in its favour. It 
may reasonably be questioned whether the style of 
railway carriage generally adopted in India and 
other hot countries does not resemble somewhat too 
closely the} type of vehicle commonly in use in more 
temperate climates, and whether sume modification 
of structural arrangement might not be desirable 
in the interest of the comfort and health of pas- 
sengers, more especially where the distances to be 
travelled are very great, as on some of the East 
Indian lines of railway. Be this, however, as it 
may, there already exists a large amount of rollin 
stock to which it is desirable that some cooling a 
ventilating apparatus should be applied, and we 
propose now to consider the several principal and 
most practical methods now in use, or that have 
been designed for the purpose, and to illustrate 
such of them as seem to be sufficiently important. 

In supplying a current of cool air to a railway 
carriage there exist three principal methods: 1. 
By forcing a current of air into the carriage when 
it isin motion, by means of a cowl or other open- 
mouthed arrangement fixed with its mouth facing 
the direction in which the train is moving; 2. 
By causing the current of air induced by the 
motion of the train to produce a partial vacuum in 
a tube, communicating with the interior of the car- 
riage, 80 a8 constantly to draw off the heated air, 
whilst a fresh supply is admitted to the carriage by 
means of other openings ; and 3. By means of an 
air pump or thermantidote, to accomplish either of 
the effects produced by the caging masiness- 

In considering the different methods, the one 
great defect inherent in the first and second 
principles cannot fail to make itself at once appa- 
rent. So long as the train is in motion either of 
them would, no doubt, work with tolerably equal 
efficiency ; but upon the of the train at 
each station their action would at once cease, and 





the carriages would feel all the more hot and un- 
comfortable in proportion as they had been kept 
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cool before, This need not be the case where a | 
force or exhaust pump is employed, which should 
be attached to the engine and worked by steam, | 
communication between it and the carriages being 
effected by means of pipes coupled together be- 
tween each carriage. If there exists any difference 
between the temperature of carriages in motion, | 
and when they are stationary, it stands to reason | 
that they must be hotter when standing still and 
the full force of the sun pouring down upon them, 
than when passing rapidly through the air; and it 
is at the stations, therefore, more particularly, that 
the action of a cooling and ventilating apparatus 
becomes most in demand; and it is then also that 
what may be styled the self-acting arrangements 
for accomplishing that object are inoperative. In 
all cases it is necessary that the air should be 
filtered before entering the carriage, and artifi- 
cially cooled; both these results are obtained by 
making it pass through ‘ khus-khus tatties,” or 
mats made from ‘‘khus-khus” grass, the same 
being kept constantly wet by water dripping from 
reservoirs of water fixed above them for that pur- 
pose. These ‘‘khus-khus tatties” are fixed as a 
rule in the windows, but in some arrangements, 
where the air is forced down through a cow! in the 
roof, the tatties and water reservoirs are attached 
to the cowl. 

We now propose to notice more in detail some of 
the arrangements that have hitherto been adopted 
on different lines of railway in India, or that have 
been proposed for the pease of keeping railway 
carriages ventilated and cool. No less than four- 
teen different projects have been tried upon Indian 
railways, some of which we shall merely give a 

massing notice, whilst the more promising ones will 
e further described, 
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Perhaps the most simple plan was that of fitting 


a box under the sunshades of the carriages; the | 


front of the box being fitted with a tattie, and water 
supplied to it by hand, 


and it is not surprising to find that this scheme has 
not been adopted in practice ; for, in the first place, 
it is wanting in any contrivance for directing the 


wind through the tattie, and the necessity of em- | 
ploying hand labour to supply water for keeping | 


the tattie moist, is at once sufficient to condemn the 
whole arrangement. 

General Beadle suggested the adoption of a therm- 
antidote to be worked from the carriage wheel 
axle, the blades or fan being fixed to the axle and 
revolving in a wooden box or fan case. A modifi- 
eation of this plan, as designed by Mr. J. G. Cooke, 
locomotive superintendent of the Oudh and Ro- 
hilkhund Railway Company, is shown in the 
sketch on next page. In this illustration, Fig. 1 
is an elevation of the thermantidote, showing the 
carriage frame, horn-plate, and position of the 
wheel and axle, friction pulley, &c. Fig. 2 is a 
cross section of the carriage frame and of the therm- 
antidote, showing the position of the friction 
pulley, and Fig. 3 is a section taken through the fan 


or fliers, and showing the construction of the vanes | 


for giving a blast when revolving in either direction. 
The working of this apparatus will be better under- 
stood from the following description : 

A A is the fan casing, which communicates with 
the carriages through the channel B. Within 
this casing there is a drum of perforated zinc C C C, 
which is attached to the Jarge wheel D D and keyed 
on to the hollow axle of the drum at E. Through 


| the hollow axle of the drum passes the fan shaft 


F F, which revolves freely within its bearings 


No satisfactory results | 
could be anticipated from such an arrangement, | 








formed by the hollow bearings of the drum. By 
means of a strap, G, passing round the drum wheel 
D D and the carriage axle, the drum C C is made to 
revolve slowly; at the same time the fan or fliers 
H H are made to revolve rapidly by means of the 
friction pulley I, which is mv against the car- 
riage wheel by the spring and lever K and L. The 
fliers H H throw the air through the perforated 
drum C C in the casing A, and thence through the 
channel C into the compartment. ‘The lower part 
of the drum is continually passing through the 
water contained in the fan case A, and consequently 
takes round with it sufficient water to cool the pass- 
ing air and to free it from dust. To prevent the 
over-filling of the fan case with water, the overflow 
M is provided. The aperture for filling with water 1s 
so constructed that a certain quantity of water re- 
mains in it and prevents the escape of air. The 
cool air can be conducted to any part of the carriage 
required through the medium of the pipes leading 
from the channel B. 

An illustration of a tattie cowl for placing in the 
lamp-hole of an ordinarily constructed carriage 18 
also illustrated. When the lamp has been re- 
| moved from the carriage, the conducting pipe N is 
dropped into its place, and forms a channel for the 
air to pass into the carriage. Lis a loose tripod 
| which rests on the top of the iron casing I, which 
| latter is a fixture on the carriage. Upon the end of 
the tripod L, which forms a pivot at M, the whole 
apparatus is placed, and is so balanced by the weight 
© as to revolve easily on the brass at M. Aisa 
water box from which water constantly drips on to 
| the tattie through four drip-holes D, The water 
| box is filled through the syphon B B, while C Cs 

an overflow syphon. Between the tattie and the 
external zinc casing, which forms the cowl G, there 
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is a passage for air, 80 that the whole of the surface 
of the annular tattie is exposed to the air collected | 
by the cowl. The cowl is kept to the wind by the 
tail H. Vertical wires F F F are securely soldered 
to the top and bottom of the cowl, in order to pre- 
vent the tattie from collapsing, and to afford addi- | 
tional stiffness to the external casing. The air enters 
the carriage through the channel N in a downward 
direction. By the addition of a cone placed in the 
orifice of the channel N, the air can be directed so 
as to blow upon the passengers and perform the 
part of a punkah ; whilst by means of holland or 
canvas bags the air can be conducted to any part of 
the carriage. During the rains this apparatus has 
ed the temperature as much as 64 deg., and it 


redu 


causes a constant fiow of air through the carriage. 
Another plan consists of a tattie and cowl 








through the tatties placed at the windows; but the 
noise caused by the steam was disagreeable, and 
the experiment was discontinued in consequence. 








BAND SAW FOR IRON. 

Ow the opposite page we illustrate a band saw for cutting 
iron, constructed by Messrs. J. and J. Rieter, engineera, of 
Winterthur. 

The arrangement of the machine, which is simple, is 
clearly explained in the drawings. The saw band is main- 
tained at the desired tension by means of the vertical 
screw, turned by the hand wheel, and on which is mounted 
the sliding block carrying the upper wheel. A further 
adjustment is also provided at the back of the machine. 

It will be seen that the saw is driven by gearing off a 
second shaft, to which motion is givea by a strap and 
pulley. 














Construction of fan 
a Hast revclvung | 
in atther direction 


qouwg 


























attached to the side windows of a railway carriage. | 
After the explanation of the roof cowl tattie above | 
given, any further explanation of this is unnecessary, 
It comprises a water box, filling and overflowsyphons 
respectively, and a tube through which the water 
drips over the tattie, 

Several modifications of the above two classes of 
cowls have been designed, but as they differ more | 
1 detail than in principle from the illustrations 
above given, it is not necessary to give further de- 

ptions of them on the present occasion. 


In another plan an exhausting cowl is used in 
which is a vertical pipe fitted into the lamp-hole of 
the carriage, and resting upon the top of the lamp 

x. The upper part, or cowl, revolves upon a 


entral snpport or pivot, and is kept at right angles 
) the wind by a rail. The wind blowing across 
e ends of the cowl, in the direction indicated by 
€ arrows, causes a strong upward current through | 


owl, and so draws the heated air from the 
carriage, which is replaced by fresh air coming in 
windows through khus-khus tatties. When | 
itted to an aperture of 50 square inches area, and | 
running ata speed of 15 miles an hour, the air ex- | 
ed amounted to 650 cubic feet per minute, | 


From ¢ xperiments made with this cowl in conjunc- 

hn with side tatties, it was found that the tempera- | 

e was slightly lowered when the cowl was shut 
ff, and rose again when it was allowed toact. This 
was probably owing to the air being too rapidly | 
withdrawn from the compartment, causing the air | 
to pass from the tatties straight to the cowl without | 
disturbing the lower air. 


connected with each compartment by means of a 
‘ 


Thuis was found to succeed in exhausting the air 
rapidly, and producing a strong inward current 


the articles referred to are Arts. 8—15 of Part. 11. 


Another exhaust system, | ar 
Which has been tried. consisted of a steam jet acting | Regulations, Arts. 226—228 page 55, and No.19, page 192 of 
i a chimney placed at the end of the carriage, and | S 
channel running along the roof of the carriage. 

















THE CARE AND MANAGEMENT OF THE 
MACHINERY AND BOILERS IN THE 
ROYAL NAVY. 

A circuLar, No. 57 8, of 1874, has just been issued, 

combining in one, but with certain modifications, most of 


| the somewhat scattered instruction for naval engineer officers 


hitherto in force with respect to the management of the 
machinery in their care. We print the important portions 
of the circular in full in inverted commas; and the rest we 
summarise. 

“ With reference to Chapter 54, Arts. 8—15* inclusive of 
the Queen's Regulations, to Chap. 54, Arts. 411, 412, 416, 


of the Addenda,+ and to Circular No. 22 S, of 1870,[ my | 


Lords Commissioners of the Admiralty are pleased to issue 
the following directions for the care and management of 
engines and boilers, based on the further experience that has 
been gained, to be substituted for those above referred to, 
in the bupe that the efficiency and durability of the ma. 
chinery and boilers of Her Majesty's ships will be thereby 
increased.” 

Engines in General —1. The cylinders are always to be 
cleared of water before starting. 2. The cylinders and 
jackets are to be slowly warmed up to the working tempe- 
rature; the fires, where practicable, being lighted some time 
before steam is wanted. 3, The pistons of horizontal engines 
are to be lined up whenever necessary, and the packing 
rings moved round when worn. 4. “More than ordinary 
care is required with vertical inverted cylinder engines,§ to 








* There are two Articles 8 in Chap. 4, but we presume that 
These 
articles are quoted or embodied in pars. 6, 44—46, 49, 57, 66, 
69 of the present circular. : 
+ Included in a modified form in pars. 46,65, of this 


| Circular, 


+ 


This circular appears also to supersede partly or wholly 
20, page 178, and Art. 16, page 406, of the Queen's 


the Addenda, Circular 3 of 1869, and Circutar 2 of 1873. 
reular 22 8, of 1870, becomes pars. 6, 10—15, 29—34, 
71—80, 81—88 of the present circular. : 

§ We believe there are a few men-of-war at present in 
| commission so fitted; and some of the vessels now building 
\ are to have engines of this type. 


prevent the crank pio brasses from becoming slack, as 
any ‘hammering’ on the centres will tend to make the 
piston rods split the pistons.” 5, The steam lubricators are 
to be constantly used; but it is to be borne in mind that over 
lubrication is injurious, and the supply is to be just what is 
required. 6. Where it has been necessary to use water on 
any bearing it is to be lubricated with oil alone before 
stopping. 7. Whenever the caps and brasses are off for 
examination the bolts of the main and rod bear- 
ings are to be drawn back, cleaned, and coated with tallow. 
8. All parts of the machinery on which its good working 
depends are to be examined frequently. 9, Tbe engines and 
slide valves are to be moved daily. 

Engines fitted with Surface Condensers.—10. No lubri- 
cant but Crane's mineral oil is to be used internally. 11. 
The internal working parts are to be frequently and care- 
fully examined, cleaned, and coated with Crane's mineral oil. 
12. The blow-through valves are to be used very cautiously. 
13, Water is not to be allowed to accumulate in the cylinder 
jackets. 14, The waste of fresh water from the surface con- 
Gensers is to be prevented. 15. “The feed water tanks. . . 
should have slabs of zinc suspended in them, in order to pre- 
vent corrosion of the iron. These tanks should be frequently 
examined and cleaned, and their condition and that of the 
slabs at each examination isto be noted in the Engine-room 
Register. If the engines are not likely to be used for some 
time, the condensed water is not to be allowed to remain in 
the feed tanks, but is to be drained out, and the tanks kept 
dry, and painted if necessary.” 

Compound Engines.—16. “The greatest care and atten- 
tion will have to be paid to these engines by the engineer 
officers in charge of them. They should make themselves 
thoroughly acquainted with the principles of their design, 
and discover the methods of working them with the greatest 
degree of economy.” 17. “If expansion valves are fitted 
to the low-pressure cylinders, it must be borne in mind that 
the use of these valves will not so much alter the total 
work done by the engines as it will the ratio of the work 
in the high and low-pressure cylinders. It is believed, 
however, that in the generality of cases the judicious use 
of these valves, especially when working at low rates of 
speed, will increase the total work done for a given ex- 
penditure of coal, and will thus conduce to economy, but 
their principal use will be to te the work done in the 
different cylinders.” 18. “If these valves be not used it 
will probably be found that when working at low rates of 
speed nearly all the work will be done in the high-pressure 
cylinders, and that the work done in the low-pressure cy- 
linders will be barely sufficient to overcome the weight and 
friction of their pistons, &c., and may even be so bad in 
some engines that the low-pressure cylinders may prove a 
drag on the high-pressure cylinders.” 19, “The engineer 
officers in charge of engines so fitted must use their best 
endeavours to determine the proper rates of expansion in 
each cylinder for the different rates of speed. In order to 
determine this, the grade of expansion in the low-pressure 
cylinder is to be changed occasionally when proceeding at any 
given rate of speed, and at each grade of expansion diagrams 
are to be taken from each of the cylinders, and the power 
developed in each compared.” 20. “It will be found that 
the higher the rate of expansion in the low-pressure cy- 
linders the greater will be the pressure in the reservoir, and 
consequently the back pressure in the high-pressure cy- 
linders, so that by increasing the rate of expansion in the 
low-pressure cylinders the power developed will be increased 
in them, and decreased in the high-pressure cylinders.” 
| 21. “In the cases of those compound engines whore low- 
| pressure cylinders are not fitted with expansion valves, the 
| engineer officers may, in many cases, follow tLe above di- 
| rections to some extent by working expansively in the low- 
| pressure cylinders by means of the link motion, and pro- 
bably considerable gain will be effected by this method.” 
|22. “The engineer officers must be careful, in mak- 
ling these experiments, not to work at such a high rate 
|of expansion in the low-pressure cylinders as to cause the 
pressure in the reservoir to rise too high. If, when work- 
ing at or near full power, the grade of expansion in the 
low-pressure cylinder be too high, the power developed in 
lit will be unduly increased, as also may be the strains on 
| the crankshaft.” 23. “The reservoirs between the high 
jand low-pressure cylinders are fitted with safety valves, 
| which will give warning when the limits of safety are liable 
to be exceeded. The experiments should, however, ve 
|commenced with the lowest grade of expansion in the low- 
| pressure cylinders, and gradually worked up to the required 

point.” 24. “Sets of indicator diagrams, taken at the 
| different grades of expansion in the low-pressure cylinders, 
| are to be attached to page 101 of the Engine-room Kegister.” 
|25. “ When the proper grades of expansion in the low- 
| pressure cylinders are once determined for the different speeds 
| they sre to be noted, so that if it be necessary at any time to 
| alter the power of the engines, there shall be no difficulty in 
| setting the expansion valves on the low-pressure cylinders 
| at the proper grades for the altered power.” 26. “ These 
| are the points that will more particularly demand attention 
|in engines of this type, the other parts of these engines 
being similar to thore of simple engines with surface con- 
densers, and consequently the instructions respecting them 
are also applicable to pound engines.” 27. “The 
engines of the new type, to which these directions are ap- 
plicable, have been s;ecially designed with a view to ob- 
taining a bigh rate of economy in fuel, but while it is of 
great importance fully to accomplish this object, it should 
always be borne in mind that the proper preservation of the 
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machinery is of the first importance.” 28. These instruc- 
tions are intended asa guide, not as containing all that is 
necessary to be done by the officer in charge. 

(To be continued.) 





IRONSTONE MINING IN CLEVELAND.* 
By Ma. A. L. Srkavenson, Durham. 

Tuene are Yeatures of resemblance in mining 
throughout the world, yet tach country, and every district, 
ee in cireamstance and practice, which are 

teresting to observe and note. Since if has been held to be a 
safe theory, to first cateh the hare before proceeding to cook it, 
the writer bas considered some information u the mode of 
gettiog the raw material would be well added to the 
already excellent stock gf papers upon its conversion into 
iron aud steel. Of the Cleveland district, its geology and 
history, so tnuch has been said and written, that it is un- 
necessary to allade to them. farther than ig required by way 
of Mustration of the subject of its mining. 

Geology.—Ia the Martstone series between the Upper and 
Lower Lias the main sear is found, and this has hitherto been 
the only one worth working, with a few exceptions, notably that 
of Rosedale. 

Strata.—A section exhibited shows the nature ef the rocks 
with which the miner has to work, for a thickness of 500 ft. 
above him, and it is unlikely that mining here ‘will ever be 
pursued at much greater depth than this. The dark shale im- 
mediately above seam, which is that containing jet, and 
a ove this the alam shale or Upper Lias is soft in its nature. To 
this reference will be made. 

Nature of Seam.—The seam is a stratified bed, varying in 
thickness from 15 ft. in one bed, on the north-east of the district, 
down toa few inches on the south and west, caused by splits and 
the intercalation of shale, The rise and dip of the seam is most 
irregular, aud bears ne relation to the surface configuration, 
frequently, as at Esten and Normanby, dipping 3 in. to the 
yard from the outberst, where it is 300 ft. above sea-level, to 
50 ft. and « 100 ft, below sea-level, under the highest part of 
the bill, and then rising as rapidly to the outburst at the other 
side, while in some places faults or dislocations prevail to the 
extent of several fathoms. 

Winning the Seam.—In the year 1859, the mining, or rather, 
at that date, the quarrying, of ironstone began in earnest, the 


outcrops were uncovered, and large quantities got by this simple | 


process,t a simplicity which bas probably continued to be as- 
sociated with it in the minds of many people. But in course of 
time, when the cover or baring increased to upwards of 20 ft. in 
thickness, drifting became necessary, and in the early part of 


1852, when the writer first visited the Eston quarries, the use | 


of caudies in the drifts was becoming compulsory. So matters 
went on, there and elsewhere, until the rapid dip and increase of 
water led to the more serious uperation of deep shaft sinking. 
Siaking.—In these early days the Upsal Pit, of 120 fathoms, 
was the only one deserving of mention; this was successfully 
accomplished without difficulty, and the very large royalties 
there set free. Here and there pits of light depth were sunk, 
some, as at Brotton, having heavy feeders to ‘contend with, 
but it was not until Messrs. Bolekow and Vaughan began their 
North Skelton shaft that a genuine difficulty was encountered. 
North Skelton Winning.—The sinking of shafts at the 
North Skelton mines has been remarkable for the heavy feeders 
of water met with. The thick beds of freestone containing it 
had usually been cropped out at a higher level than that upon 
which the sinkiag commenced ; but, in this case, with the object 
of having the pumping pits at the lowest point, the shafts were 
sank where a convergence of dip of the strata was certain to 
expose them to a rash from all sides; and such was the open 
natureof all the rocks and shales that, in the writer's opinion, 
there was very little chance of its ever being successfully tubbed 


off. This apparently would have bern the case had not the | 


**Top Seam of Cleveland” fortunately proved sound, and 
Sit. Gin. thick at a depth of 64 fathoms. The diagram 
shows so exactly Loe gsm the depth to each wedging crib, 
with thedimensions of them, and the quantities of water, that 
no further description seems necessary; it will be seen that at 
Gifathoms they were struggling with 3320 gallons, or nearly 
15 tons per minute; the engines employed consisted of one 
main engine, with 65-in. cylinae 

rary pair of 20.in. horizontal, with spur gear 4 to 1. Upon the 
main engine were bung three 20-in. set of pumps, andtwo upon 


the other. The main engine, although not what can be called , 


a Cornish engive, bas all the advantages of that type, being 
similar in principle, but, from its arrangement with the piston- 
rod passing through the bottom and taking hold of the beam, is 
of an equal efficiency, at less cost, in every respect. In the | 
shales below the freestone, little if any water was met with, so 
that, until the arrival of the time when the pillars are to be | 
worked, all diffcalty is at an end. | 
Kilton Winning.—The Kilton Winning ranks next in uo- 
enviable notoriety, having for more than three years occupied 
the engineers and sinkers in getting dowa 105 fathoms, large | 
feeders of water, amounting sometimes to 1000 gallons per | 
minute, having been met with. In place of the sinking setts 
usually applied, a system of fixed engines to force to the sur 
face has been tried. At 28 fathoms, in a drift between the two 
pits, was placed a double 12-in. Cameron pump, which, with 
the assistance of water tubs, reached to 35 fathoms. From 
here a cistern of 2000 gallons was arranged to be lowered by 
guide ropes as the sinking progressed; upon this a vertical | 
tylinder worked a 16-in. pump, which, delivered into the cistern | 
and tabs working in wire-rope guides, drew the water from this 
to the surface. By this means 45 fathoms was reached, where 
a 12-in. Tw engine was fixed in the side of the shaft, and 
forced 500 py water per minate. A second shaft then 
pot down dry, upon whieh a small engine at the surface, with 
dry spears to the depth already attained, sunk to 81 fathoms, 
where all the water was collected, the shale below being dry— 





* Paper read before the Iron and Stee! Institute at Barrow. 

+ “ By the 2nd of September, 1950, the first lot of 7 tons was 
brought down."—See Mr. Marley's paper on the Cleveland Iron- 
stone, p. 157, vol. v.. Northern Mining Institute. 





rand 8 ft. stroke, and a tempo- | 


and two lifts of the are now being arranged to work per- 
manently to bank. Tey thie opens, the erection of pe i. 
manent engines was aveided until the strength of the fi 

was ascertained. 

Winning by Underlevel.—Bat the sinking of pits has in 
several instances been avoided, and in others much assisted b 
underlevels, At the Skelton Park Mines of Messrs. Be 
Brothers, by a drift of 1000 yards, 35 fathoms were taken off « 
pit of 61 fathoms, the mild nature of the Lias shales rendering 
such an operation comparatively easy. And at Normanby, by 
means of one of Fowler's high-pressure engines and boilers, fitted 
up with a clip sheave, which conveyed the power by an endless 
rope to a second sheave on the t of a large pump, the 
deepest point (above 200 vertical feet) was reached (the pump 
being moved down every 25 ft.), and there a similar engine was 
fixed as @ permanency. hie continuous system of = pumping 


writer believes be was the first to adopt in 1563, and it super- 
seded a system of using twodroms, with a reversal of the drums 
as soon as the rope had run off one drum on to the other, As 
to whether this ies of forcing leading drifts down to the dip, 
| or sinking a shaft, is most preferable, can only be determined 





| by the circumstances in each case. In adopting the former | 


method, the machinery is within small bouods, which curtails 
| permanent expenditure, and capital put into pipes and machi- 
|nery may be partially recovered; whea in shafts it is irre- 
vocably expended. 

Mining the Stone.—In the 
| miner depends entirely on blasting, and to aid this, the vertical 
| fissures (known as “ backs,” which prevail at short distances 
apart) are of great assistance. These backs appear to follow 

no law of cleavage as we find in the coal formation, and produce 
fast or free ground according as they are frequent or otherwise. 
| Io the absence of these, long deep cutting holes are drilled to 








supply their places. The common board and pillar system has | 


been found most applicable. The size of the pillar varies accord- 
ing to the thickness of cover, but, as a rule, the writer prefers 
| 30 yards by 20, the width of boards up to 6 yards. 


applied by means of the clip sheave to heavy columns, the | 


of getting the stone, the | 


experimented with ge ge dynamite, bitrate 
and chlorate of potash, Noble’s satsting all, cod mean’ jet 
of gun-cotton, and other compounds, bat all failed, either 
through inefficiency or want of safety; in fact not one of 

not even d ite, will bear such tests for safety as powder, as 
can be easily demonstrated. 

Nitro-G@iycerine.—T be nitro-glycerine did its work well, but 
apt ad cage pebng em poy as to be put out of the 
in a close mine, at once, not its want of safety been so fully 
attested afterwards. 

Gun- Cotton.— Messrs. Prentice took infinite pains to make 
gun-cotton a success, and placed an engineer io the district to 
test sample after sample, and prepared it in triangular car- 
tridges to suit the holes, but want of regularity in its strength 
was the chief cause of failure. 

Dynamite was too rapid in its action, cutting the stone, but 
| leaving it standing, where powder tears, and slowly throws it 
| down; and so, as before stated, we have to rely upon the old- 
| fashioned saltpetre and charvoal. 
| Ventilation.—Since in every mine such large quantities of 
| powder are constantly being exploded, it is no easy matter to 
provide a constantly clear atmosphere, and the old-tashioned 
| furnace and upset pit, which worked for the most under 

great disadvantages in Cleveland, where the shafts were 
shallow, has been superseded by mechanical ventilators driven 
| by steam. Of these there are now, upon Guibal’s system, six 
| or eight, one of Cook's, with two others in course of construc. 
tion. 

Guibal.—The Guibal is a very clever arrangement of the 
centrifugal fan, with three specialities. First, it is covered in, 
which prevents the external air from affecting its action, 
Second, a sliding shutter allows of the exit being regulated to 
suit the — and volume passing out. Third, a trumpet 
mouth or Evasée chimney delivers the air into the external 
atmosphere at a slow speed, thus avoiding the sudden impact of 
| a quick current against a stationary medium. At the Hunteliff 





| mines with one of these fans, with a multitubular boiler and 


engine made by Messrs. Fowler, results have been attained 


Blasting Holes.—The holes (all jumped) are triangular, and | which are believed to be unequalled at the present time. The 


| about 1$ in. on each side, varying from 2 ft. to 5 ft. deep. Aj} 
| peculiarity deserving of notice is, that according to the nature | 
of the shot to be made, the angle of the holes is made to afford | 
| flat backs, or flat fronts, a flat-backed hole cutting straight up 
| and down; but when the work to be done is too heavy to admit | 
| of this, recourse is had to a flat front, which throws out just so | 
| much as is covered by the angle of the sides. | 
| Timbering.—The timbering in these high places is a very | 
| important matter. At Eston, and some others, the weight of 
the timber is such that three deputies work ina gang. About 
one deputy looks after the safety of every eight miners. 
Second or Pillar Work.—The removal! of the pillars is a 
work requiring more skill and attention than any other. By | 
the section of the strata it will be seen that, after the thin block | 
|of ironstone left for a roof is once broken through, there is} 
about 200ft. of shale, which bears down with a crushing 
weight, much more quickly than in the coal measures (where 
strong superincumbent rocks bear up and hold off the rush 
down of the undermined strata), and chokes up the places with 
material not much different from clay, leaviog the pillars stand- 
jing. To check this, various safeguards are necessary—lst. To 
have large pillars and avoid drifting through them as much as 
possible; 2nd. Whilst maintaining carelully the angie, as 
shown in the diagram, to take out very smal! parts of the 
pillar at one time; 3rd. Where the seam is lying or dipping at 
an angle to get to the low side when practicable, and thus have 
the weight above hanging off. In this way, with a pillar of | 
| 30 yards by 20, at 10 yards from the inbye end, cut through a | 
| siding over 9 ft, wide, then remove that portion of the pillar which | 
is severed by three distinct lifts. By this means ample strength | 
is maintained behind to resist pressure. If, however, weight | 
| does come on, as has sometimes been the case, the effect is to 
force down the roof with a creeping and irresistible force, not | 
jinjuring the pillars much, but gradually filling the places up | 
with débris. A pillar so shut in may after a time be reached, 
| the fallen material having become consolidated. From the old 
| goaf, a good deal of stythe or carbonic acid is given off, and 
| from symptoms frequently observed, the jet shale seems to be | 
subject to spontaneous ignition. . } 
Mechanical Driiling.—A good miner can drill a hole 6 ft. 
deep in 56 minutes, and the greater part of the miner's time is | 
thus occupied, as.he generally has working with him a less | 
skilled man to break up and fili into wagons. The question of | 
machine drilling bas, therefore, had a considerable share of | 
attention, and many attempts have been made to effect such a | 
desideratum ; amongst others there were: | 
Hand Auger.—First, a tool worked by hand, turned by a} 
crank handle something like an auger. | 
Villepigue Perforator.—Second, a very similar, but more | 
ingenious, machine called the Villepigue perforator. } 
Steam Drill.—Third, a drill driven by high-pressure steam, | 
and having a percussive action. | 
Burleigh Rock Drili—Fourth, the Burleigh rock. drill. 
The agents admitted that the special qualities of that machine | 
were more adapted to prove useful in harder material. 
Cranston's Drill.—This machine was also considered more | 
adapted to a hard stone. | 
Some account of these experiments would be interesting, it | 
space permitted, but the result was alike, in all cases, in favour | 
of hand labour. | 
With the steam drill at 220 strokes per minute, as much as | 
6 in. per minute was sometimes reached, but the time of actual | 
work was so small, compared with that occupied in setting up, 
incidental checks from steam pipes» bolts loose, holes choked, | 
cleaning out hole, changing drill, &c., that the remaining balance 
in its favour was quite outweighed by the extra expense and 
inconvenience attendant upon such a system. 
Explosives.—From the drilling of the holes we pass naturally 
to the question of explosives, and in this war of elements the 
ordinary blasting powder bas held a proud pre-eminence when 
tested against almost every kaown substitute. Ia the mines of 
Messrs. Beli Brothers alone from 150 to 200 tons of powder are 
consumed per annum, se that any improvement which can be 
made is highly important, and to obtain this the writer bas 





ventilator, 30 feet diameter by 10 feet wide, is connected to the 
engine shaft direct, and at a speed of 49 revolutions, affords 
113,449 cubic feet, under 1.43 inches water gauge, whilst the 
consumption of coals during fourteen days was only 21 tons 
lewt. 3qrs. The horse power ia the air equals 25.69, and in 
the engine 44 horse power, or 58 per cent. of useful effect. 

iro-Steam.—An experiment was made with the Normanby 
fan, which formed an excellent test for the application of the 
wro-steam of Warsop. When at work, the fan has a perfectly 
uniform load, one common cylindrical boiler being just a little 
short of the power necessary to drive it, and it appeared that if 
any advantage could be gained by this system, that its effect 
would be made easily visible; no benefit whatever was found. 
The work done here with plain egg-ended boilers is almost 
identical with that at Huntcliff, but the coals used are between 
fuur and five times more. 

Mechanical Appliances.—As a rule, the engines and ma- 
chinery are much such as are to be met with in mining districts, 
with a few exceptions. The winding engine at North Skeltoo— 
two 36-inch cylinders and 6 feet stroke—is a very fine engine, 
and had a scroil drum, which has been converted into an 18} feet 
plain roll. The main or pumping — at the same place, 
65-inch and 8 feet stroke, is also a splendid machine; and the 
winding engine at Messrs. Bell's, Skelton Park Mines, is also 
very powerful; but none are possessed of any great novelty. The 
agricultural engines of Messrs. Fogler have been very much 
used. The Cliff engine, ten years , steamed itself from the 
then terminus at Saltburn, down and up the heavy hills there, 
and placed itself upon its bed; the hind wheels had shield 
boards put oo and made into drums, and it has ever since drawa 
the stone up a 20-fathom pit, often 800 tons, with 10 cwt. of 
coals, in ten hours. 

General Remarks.—The total quantity of fronstone* pro- 
duced during last year in Cleveland was 5,435,233 tons, in- 
cluding a strike of fourteen days; the total of England and 
Wales, in the same time, 12,094,827; the nearest approach to 
this being North and South Staffordshire and Worcestershire, 
2,749,874, or just one-half. The total hands employed being, 
above and below ground, 9350 ; these have all col withia 
twenty years, mostly South-countrymeu; their average day's 
wages being about 7s. 2d., as shown upon a recent arbitration. 

Accidents.—During the year twenty-five lives were lost, 
giving an average of one death for every 217,409 tons, South 
Durham being the only mining district which can be said to 
show a better result, being one life per 235,543 tons, the next to 
it being East Scotland, one for 156,973 tons, the average of 
England, Scotland, and Wales being one for 133,677. 

Area of Ironstone Field.—Bewick, in his book upon the 
Cleveland ironfields, says, “ The extent of this mioeral field is 
supposed to be between 500 and 600 square miles.” This, how- 
ever, is very wide of the mark, or about ten times as much as 
can be worked to profit, all the south-west portion being unfit 
for use. 

Discovery.—The discovery does not seem to have been the 


| work of any single man. One saw it, recognised it as ironstone, 


aud touk no farther notice of it. Another saw’ it, tried to use 
it, failed, and gave it up. Whilst a third, taking advantage of 
what others had done, brought it into use, and completed the 
discovery in the year 1850. A quarter of a century has since 

assed, rival claims to be the leader in producing iron have been 
made, Belgium, Cumberland, Northampton, and even that high 
and dry part of the world, Cornwall, has beea dianed in ouf 
ears, but while by no means sleeping at our posts, we have seea 
nothing yet in any of these to cause the least anxiety. 








Wrtnerusmaves.—The entrance to the German port of 
Wilhelmshaven being liable to be choked up by drifting sand, 
a new entrance isto be constructed. The principal bas 
of the harbour is to be considerably enlarged. works 
are to be commenced immediately. 

* I am indebted to Mr. Willis, Her Majesty's Laspector of 
Mines for this district, for this iatormation. 








-. aie oe see 


re — es «= oe 


a 











ENGINEERING. 





Sept. 4, 1874.) 


177 





HYDRAULIC VALVES. 
On Valves Suitable for Working Hydraulic Machinery. 
By Mr. Roserr Luruy.* 
Srxce hydraulic power is now 50 extensively made use of in 
» and steel works for a variety of purposes, any improvements 
in the machinery rs! to apply this power must be welcome 
to many members of this Institute, particularly if these improve- 
ments tend not only to facilitate the working, but also to reduce 
wear and tear and consequent frequent refairs, renewals, and 
stoppages. ; : . 

Making the joints of pipes and other stationary parts present 
few difficulties, the packings of the glands for rams and piston 

is and the packings for pistons require more attention, be- 
suse, if these are bad they will cause a greater amount of 
friction than is necessary to secure tightness, or they will be 

the constant source of leakage. The self-tightening leather 
collars and leather cups are up to the present time the only re- 
liable packing for water under high pressure, but for pressures 
up to, say, 500 Ib. per square inch several otber kinds of pack- 
ing seem to answer well; but the parts to which this paper is 
particularly intended to draw your attention are the dis- 
tributing valves or cocks required to work the different hydraulic 
Some of these valves have to be of considerable size 

, order to give the proper speed to the machinery; for the tip. 
ping cylinders of Bessemer converters their ports are usually 
made proportionate to pipes of 2 in. bore, and for the centre- 
ladle-eranes they are even larger. The valves for the tipping 
cylinders have four ways, and those for cranes and hoists usually 
only three. As the water from the pumps is generally stored 
up in an accumulator, it is necessary that all the valves be so 
constructed that there can be no direct communication between 
the pressure and the exbaust sides in any position of the valves, 
i.e, they must bave sufficient “ lap” to prevent loss of water. 
The valve faces have to be held together with sufficient pressure 
to keep the valves tight, and this causes considerable friction. 

In the earlier arrangemente of Bessemer plant, taper brass 
cocks were almost exclusively used. The plage of the cocks 
for the tipping cylinders having a medium diameter of 3 in. 
were me by a handwhee! 24 in. in diameter, with inter- 
mediate gearing proportioned 1 to 4, thus making a total | 
leverage of 1 to 32. To keep these cocks moderately tight, even 
when newly ground in, the plugs have to be screwed down so 
mach that it takes a considerable pressure of both hands 
applied to the wheel to turn them. It is impossible to keep 
taper cocks tight for any length of time, owing to the difference 
in the space through which the top and bottom parts of the 
plug have to travel. 

Valves have also been introduced in which the ports are dis- 
posed in a circle on a flat surface, and having a disc with re- 
cesses in the underside working radially upon the stationary 
face to bring the pressure and waste ports alternately into com- 
munication with the front or back end of the hydraulic cylinder. 
These valves are open to the sarne objection as all others having 
an oscillating or a revolving motion, with surfaces exposed to 
wear by friction at different distances from the centre of 
motion. 

Brass slide valves of the usual D pattern, similar to steam 
engine slide valves, do very well for smaller sizes, and if their 
working surfaces are made of hard metal] they last a consider- 
able time; but for larger sizes the friction becomes so great, 
that in order to work them by band, a very great leverage has 
to be employed, and this prevents the valves being opened or 
closed quickly enough. 

Mitred plug valves are used in some places; they are opened 
and closed either by a screw out on the spindle itself and work- 
ing in a put, or ihey are held on their faces by weighted levers 
which bave to be raised for opening; separate valves have to 
be used for inlet and outlet, which makes the arrangement 
complicated and expensive, and it requires a great dea! of 
Toomn. 

All the valves above described have metallic surfaces, and as 
the stationary face is generally in one piece with the body of 
the valve and with the conpecting branches, considerable stop- 
peges are caused in grinding or otherwise trueing-up the surfaces 
from time to time, and when the faces are worn away, the 
principal body of the valve or cock has to be replaced at a con- 
siderable expense. 

Valves have been introduced in which the peculiar properties 
of the leather collars for making hydraulic joints have been ap- 
pled to the best advantage. ‘Ihe body of the valve is bored and 
cored out so as to form chambers communicating with the inlet 
and outlet pipes and with the pipes for the crane or press 
cylinder. The ram or slide is turned to fit the smaller bore of 
the valve, and has recesses turned in it to form annular es 
for the water, and carries leather collars, the outer lips of which 
work against the bored part of the valve. Inside the valve 
there are also stationary leather collars, whose inner lips make 
the jot against the larger portions of the ram. The leathers 
aDd recesses of the valve and of the ram are so divided that 
one position of the latter its larger portions are within the 
ationary leathers, and its movable leathers within the smaller 
portions of the valve, thus preventing apy communication be- 
tween any two adjoining chambers; in a second position of the 
Tumor side, its reduced portions come opposite the stationary 
Sailers, abd thus leaye an annular passage for the water from 
soe inet chamber to_the chamber in communication with the 
yander; in a third position, the communication between the 
chamber and the cylinder is again closed, and the leather 
oa the ram is drawn within the chamber communicating with 
‘se cylinder, ‘and thus allows the water from the latter to pass 

the outlet or waste chamber. 

In valves for working double-acting cylinders, the leathers 
And recesses are so arranged that one end of the cylinder is in 
communication with the pressure and the other end with the 
waste at the same time. The pressure’on the ram in these valves 
 valanced in every direction, and in moving it, only the friction 
of the leathers has to be overcome. As some of the leathers 
work against the body of the valve, it is necessary that this, as 
bn the ram, are made of brass to obviate corrosion, which 
: y : materially increase the friction and cause the leathers, as 

tit as the valve itself, to be quiekly worn out. The ram has 


rat 





apparatus. 














cylindrical part of the ram enters the top and bottom leathers 


off by being held back and secure 
enters them from the back or round side; their lips are pro- 
inside of the leathers. 


groove are brazed to the outside of the brass rings. ; 
corrosion of the inside of the bor it is coated with a thin layer 
of copper, deposited by galvanic process. With a single cranked 


necessary to carry the ram through the bottom of the valve, as 
shown on the drawing, a slight buck t I 
move the ram upwards, by overcoming the friction of the lea- 
thers and the weight of the ram. 


fitted to an ingot crane. 
the central chamber is in connexion with the crane, and the 
lower chamber with the wasie pipe. Part of the ram is here 
shown simply turned smaller for the passage of the water to 
the cylinder; the lower passage in the ram, however, is again 
shown with ribs of a cruciform section and the projecting 


stops. 

fi will be observed that there is a leather-cup instead of a 
collar at the bottom of this valve as for ingot cranes or reversing 
gear cylinders, where the load has never to stand in a fixed posi- 
sition for any length of time, a good fit of the brass rings oa the 
ram is sufficient to make that joint. 


centre-ladle cranes, lifte, reversing gear for rail mills, and 

for the manufacture of tuyeres for converters, and they ail give 
great satisfaction. gt 
valve bas to be examined, or fresh leathers put it, it can be done 
in a few minutes. 


cently submitted for the delivery of a certain description of 
Newcastle coal at Ostend at ils. per ton, and at Gand at 


also to be made in parts screwed together, in order to secure the 
moving leathers. 

With the view of making the body of the valve of iron, re. 
moving al! the friction from the same and limiting it to the ram, 
making all the leathers stationary and of uniform size, and the 
ram in one _ and of such construction that it limits its 
stroke, and that, after removing the top giand bolt nuts, the 
gland and all the leathers can be withdrawn at one operation 
with the ram and quickly replaced, the author of this paper has 
designed the valve represented by the two illustrations exhi- 
bited. One of these is a full-size drawing of a double acting 
valve, suitable for workiog the tipping cylinder of a Bessemer 
converter, and adapted to take the place of the original four-way 
cock on the distributing box at t in use in most Bessemer 
works. On each side of the slide valve a mitre stop valve is 
introduced, so that the water can be shut off from the pressure 
and waste pipes, when the leathers in the valve or in the tipping 
cylinder have to be changed, or any repairs done in the con- 
bexions between the main range and one vessel, without inter- 
fering with the working of the other vessels or the rest of the 
hydraulic machinery counected with the same main ranges of 
pipes. This provision has great advantages, and should be made 
for each separate apparatus. 

The valve box is made of cast iron, and has branches for inlet, 
outlet, and for the pipes leading to the front and back end of 
the tipping cylinder. It is bored out uniformly down to the 
shoulder on which the brass ring supportiog the leathers and the 
distance ferrules for the same, rest, and is fitted at each end with 
a gland through which the ram passes. The brass distance 
rings fit easily in the box, are bored to fit the ram, and 
turned on their ends to fit the concave and convex parts of the 
leathers as required. Their central portions are cored out larger 
to give sufficient passage for the water to pass all round the 
ram, and they have portholes in their sides to correspond with 
the branch openings in the box. The whole of the leathers and 
rings are firmly held in their places by the top gland, which is 
screwed down upon the common packing at the top. The ram, 
which is cast of bard bronze, is divided into a number of cylin- 
drical pieces, connected by feathers or ribs of a cross section, 
forming passages for the water. The working portion of the 
ram is turned to an uniform diameter to fit inside the rings, and 
the ribs at the lower portion project a little, and form stops to 
limit the stroke of the ram by butting against the lower brass ring 
andthe bottom of the lowest chamber when the ram is moved 
up or down. These projections serve also for withdrawing the 
whole of the rings and leathers with the ram when the gland 
bolt nuts are removed. The edges of the cylindrical portions 
are rounded off so that they may enter the leathers easily. 
When the ram is in its central) position, the solid portions are 
within every leather collar, and the valve is thus divided into five 
compartinents. The water under pressure is in the central or 
iwlet-chamber, and cannot pass into the chambers on each side 
of it which are in connexion with the front and back-end of the 
tipping cylinder respectively, as the lips of the leather collars 
are turned towards the centre and make perfect joints with the 
ram as well as with the sides of the box. The top and bottom 
chambers are connected by a passage at the side of the box with 
the outlet branch. When the ram is moved down into the 
position shown on the drawing, the water is admitted to the 
back of the cylinder through the openings formed between the 
ribs of the ram and the interior of the leather, at the same 
time a similar communication is established between the two 
upper chambers, letting the water from the front of the cylinder 
into the waste-pipe. When the ram is moved into its highest 

ition, the pressure will be admitted to the front of the ey- 
inder, and the back will be open to the waste-pipe. As the 


from the inner or open side, the lip is protected from being cut 
in a groove, turned out of 
the brass ring, so that only about one-eighth part of an inch of 
the depth of the leather is free to make the joint with the ram. 
For the two inner leathers, this is not necessary, as the ram 


tected, however, from being bent in too much by the passing 
water, by lips in thecentral ring. A few small loles are drilled 
through the sides of the brass rings to admit the water to the 

To insure the brass rings being put into 
the box with their ports exactly opposite the a 
ports in the box, a shallow groove is slotted down one side o 
the interior of the latter, and corresponding pieces to fit this 


To prevent 


lever of one to twelve, a lad can work the valve with great ease. 
Where there is very little pressure in the waste-pipes, it 18 not 


essure not being able to 


The second drawing shows a-smaller and single-acting valve, 
The water enters the top chamber; 


Many of these valves bave already been applied to converters, 


The leathers last a very long time, and if a 








Exyouisn Coat on rus Contixent.—A tender has been re- 


A NEW FORM OF WAGON DROP FOR 
BLAST FURNACES,* 
By Mz. T. Wa1enTs0x, Stockton-on- 
THE success attending author’ 


framework usually 
an entab- 
lature, top of which is mounted a shaft with 


! m, to one or both of which is 
applied a powerful brake, worked Sy a lever from the upper 
and down in guides fixed to 





rail level. bbe patent 
the framework, is by chains or wire ropes de- 
scending from one side of the sheaves. 


rhcemgerte pee de wh gentile heavy counter- 

weights, which are sufficiently in excess of the weight of tre 

ae ae the wagon is noton. The 
is made 80 it always presses upon the i 

of the brake wheels except when the Novel handle'le teieod. 

The brake is thus epplied at the time the wagon fe ran on, 


and in order to lower the wagon and cage the attendant 
raises the lever, and by allowing the w to alip in the 
brake, controls the descent. When the wagon runs off at 


the bottom level the cage is pulled up again by the action of 
the counterweights. 

_ The author pe to use water as the controlling agent 
in the drop. The cylinder is of the same length of stroke as 
the fall of the cage, and may be about 10 in. or 12 in. in dia- 
meter. The cage is attached to the pi by means of a 
long piston rod working through a stuffing box at the bottom 
of the cylinder. At the top of the cylinder is a small supply 
tank, fitted with a self-acting ball-cock, to the same 
always supplied from the nearest water main. A small 
adjustable hole in the cover communicates with the inside of 
the cylinder to insure that it is always full of water, and 
another small hole in the piston allows any air which may 
accumulate under the piston to pass to the up of the 
cylinder, where it escapes into the tank by the hole before 
mentioned. 

A pipe connects the top to the bottom of the cylinder, 
through an ordinary water-cock, which is controlled by the 
weigh-bar and lever. A catch lever is placed alongside the 
valve lever, and serves to lock the cage as it comes to the 
top of its stroke. This holds the cage while the wagon 
trunson. When the cage with the wagon cn is requirea to 
descend, the catch-rod is liberated, and the valve handle 
lifted. By the opening of this valve, the water from 
the bottom to the top of the piston, thus controlling the de- 
scent of the cage with the test nicety to any speed the 
attendant may choose. When. the cage is at the buttom, a 
self-acting ~~ is removed by the action of the cage touch- 
the ground, which allows the wagon to run off at the lower 
level. he cage being then lighter t’ an the counterweights, 
is drawn up again, the water in the eyli during the 
ascent returning from the top to the bottom of the piston. 
When the cage arrives at the top of its stroke it locks itself, 
and is then ready for another wagon to be rua 
The buik of the water passes and 
cock, but om account of the ares of the 
the area of the piston-rod on the lower 
the water at the top, displaced as the piston 
room at the lower side of the piston, and will 
relief by a portion equivalent to the cubical 
piston-rod ing h the small hole 
cover into the supply . In the same way 
again descends, there would be an équal 
water passing from the bottom to the top 
this is com by the same amount of 
through the hole in the cover. By this 
is always kept full of water, which is 
cessful working of the apparatus. It will 
the same water is used over and over 
ball valve in the tank is merely to suppl 
evaporation or leakage. A small pipe 
eylinder is employed for the admission of 
weather to prevent the freezing of the water. T 
from the nearest steam pipe, and after coiling a {i 
round the lower part of the cylinder, passes up to 
top tank alongside of the connecting pipe. 
his form of hydraulic brake is Fg we same 
an apparatus invented by the author a few years 
lowering es into blast furnaces. The cylinder is 
ease of very 6 stroke, and is attached to a 
posite end of which supporte the bell. In i 
charge a catch-rod is liberated, and by opening a 
water is allowed to pass from the top to the 
piston, exactly as in the hydraulic wagon 
plicity of this arrangement has Jed to its adoption 
of 81 furnaces up to the preset time. 

The author patented the hydraulic drop at the same time 
asthe bell and hopper arrangement, but the cost always 
seemed an obstacle to its adoption, until Mr. Wilson, of Mid- 
dlesbrough, suggested, and under the sw of Mr. 


Howson, di an t with brick 
this reduced as to put 
iti tor 
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instead of cast iron; the cost so much 
ee mm on to colina Mr. Ho 
compari as to cost wi i . Howson 
cgred withthe autor te erect one a the Lila Irn 
bmelting Company's works at Frodingham, w is now 
inane. Mh ode was shown the Frod- 
ingham drop, which has a stroke of 22 ft., the 
oul 6 in. in diameter. The cost of the drop was under 
including all brickwork ) 
Roumevian Ratuwaxs.—Mesers. Nordlingen, Wp ep and 
Goschler, three ise inted to certify proper 
the eom- 
pone, ianael bn Danan Tine ones 4 Se , 
y 


the Turkish Government, have been proceeding with 
their duties. 

















* Paper read before the Iron and Steel Institute at Barrow. 


Lis. 10d. per ton. 


* Paper read before the Iron and Steel Institute at Barrow. 
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Tue examples of British ordnance and ammunition 
which we publish above, as well as in a two-page engraving, 
are of interest as affording a comparison with the service 
guns of other countries, of which we have already given 
many examples. 

The heaviest gun we publish this week is the 10-in. 
18-ton gun, of the pattern proposed in 1865, and introduced 
into the navy in 1868. Its nominal length is 170 in., but 


this and all the other dimensions are marked in the | 


section Fig. 1. The gun is built up of an A tube of 
toughened steel, a B tube, the breech coil, a triple coil, 


trunnion ring and triple coil in front of the trunnions | 
all welded together, and the cascabel. The rifling | 


consists of seven grooves, Woolwich pattern, with an 
increasing twist from lin 100 to 1 in 40, the grooves being 
-2 in. deep and 1.5in. wide. Thelength of rifling is 118 in. 
and the length of the bore 145 in. The projectiles employed 
in this gun are Palliser cored shot, weighing 400 lb., common 
shell, weighing empty 373 Ib. 12 oz., with a bursting 


charge of 26 Ib. 4 oz., Palliser shell of 393 Ib. 2 oz., and | 


6 Ib. 14 oz. bursting charge, and shrapnel Boxer of 382 Ib., 
and a bursting charge of 1 Ib. The service charge 
is 44 1b. of pebble, or 40 Ib. of R.L.G. powder, and 
the initial velocities with battering charges of 70 Ib. pebble 
and 60 Ib. R.L.G, are 1364 ft. and 1298 ft. respectively. 


Figs. 8, 4, and 5 represent in full detail the construction | 


of the 16.pounder 12-cwt. gun, and the dimensions are so 
fully given that we need not refer further to this piece. 
Figs. 9 to 16 show the arrangement of the projectiles 
employed with these guns, and the bursting charges are all 
marked in the drawings. The same remark applies to 
Figs. 27 to 85, which represent the one class of the 
9-pounder muzzle- loading gun, with its ammuoition. This 
gan is for land and sea service, and there is a second 
pattern weighing 6 cwt. for sea service only. 

There is also athird 9-pounder in the service weighing 
8 ewt, and made of bronze. It was designed for lndia, 


and it was afterwards employed for home service. Ita | 


manufacture is, however, discoutinued, as it was not found 
satisfactory in service. 


Fig. 2 is a section of a 64-pounder weighing 71 cwrt., | 


and converted (Palliser system) from an 8 in. smooth bore 
ef 65 ewt. 

The rifling in these gune has a uniform twist of 1 turn 
in 40 calibres, and consists of three grooves .6 in. wide and 
115 in. deep. The mode of converting them is well 
known. Thecast-iron gun is bored out to a diameter of 
10.5 in. and a coiled wrought-iron tube is carefully turned to 
fit the enlarged bore, the amount of play allowed as a maxi- 
mum being .007 in. for a length of 24 in. from the breech, 
and .015 for the remainder of the bore. A cast-iron collar 
is introduced at the muzzle to keep the tube in position, and 
the gas channel is bored through the breech A B tube of 
coiled iron is shrunk over the breech end of the A tube. 
Figs. 17, 18, 19, and 20 are details of the ammunition em- 
ployed for these guns. 
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We should add that the foregoing information has been | 
| compiled from the data printed by order of the Secretary | 


of State for War. 


FOREIGN AND COLONIAL NOTES. 


General Beauregard.—General Beauregard, who attained 
some reputation in connexion with the late American civil 
war, is reported to have accepted an offer from the Govern- 
ment of the Argentine Republic to become its chief engi- 
| neer at a salary of 20,000 dols. per annum. 


The United States Navy Yards.—The Secretary of the 
American Navy, in order to prevent deficiencies, and to en- 
able him to “run” his department upon the appropriation 
| recently made by Congress, is about to issue a new order 
with regard to the management of the navy yards through- 
out the United States. The most stringent economy is to 
be practised, and the force in all the yards is to be reduced. 


Charleston, 8.C. — The councils of Charleston, South 
Carolina, have determined to dredge the channel! across the 
bar to a depth of 20 ft., and they have entered into a con- 
| tract upon favourable terms to have the work commenced 

immediately. The channel, when completed, will not be 
| less than 250 ft. wide. Charleston is also making efforts to 
| establish a direct line of steamers to Liverpool. 

Water Supply of Philadelphia.—Philadelphia has a water 
supply of 71 gallons per head per day, The corresponding 
supply of London is only 354 gallons per head per day. 

Brazilian Ports.—It is understood that an expedition has 
gone out with the view of devising plans for the improve- 
ment of the ports of Pernambuco, Maranham, Campos, &c. 
The expedition is directed by Sir J. Hawkshaw. 

East Argentine Railway.—The remaining 62 miles of this 
line are ex to be completed within the contract time, 


| viz., by October, 1874. The traffic receipts of the completed | 


portion of the line exhibit an increase. 

Paris.—The cost of the street water, &c., service of Paris 
for 1874 is estimated 1,424,000. The budget of the muni- 
cipality for 1874 is 392,000. The estimated expenditure for 
all purposes for 1875 is 8,110,245/. 

American Bridges.—The Baltimore Bridge Company 
having replaced a wooden span on the Cecil side of a railroad 
bridge crossing the Susquehanna river at Havre de Grace 
with an iron one 226 ft. in length, the managers of the road 
a few days since awarded to Clarke, Reeves, and Co., of 
Phenixville, Pennsylvania, a contract for replacing three 


| 
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The Turkish Admiralty.—The Turkish Admiralty has 
within the last few day# concluded the purchase of a Russian 
steamer, the Princess Woronzoff, and an Italian tug-boat, the 
Stella, for the service of the Azizieh Company, the cost of the 
Russian boat being 21,0001. (Turkish) and that of the tug 
30007. (Turkish). The Turkish Admiralty is also negotiating 
for the purchase of an Austrian steamer, the Maria Theresa, 
which formerly belonged to the Bonello Company of Trieste. 


South Australian Gas Company.—It is proposed to extend 
the operations of this company, and at a recent meeting at 
Adelaide it was decided to increase the capital of the company 
to 250,0002, 

New Zealand Railways.—The successful tenderer for the 
construction of a light line up the valley of the Waireka is 
Mr. W. D. Morrison, of Lawrence, the contract price being 
45,0001. Mr. D. Proudfoot is the successful tenderer for other 
lines as follows: Riverton to Otantau, 28,3971. ; Riverton to 
Orepuki, 37,104; Riverton to the Lavercargill and Winton 
line at Makarewa Bridge, 52,080/. 


Martini-Henry Ri fr Turkey.—Two American vessels 
have arrived in the Bosphorus with cargoes of Martini-Heary 
rifles for the equipment of the Turkish troops. This delivery 
is made in execution of a contract entered into between the 
Turkish Government and the Providence Company (U.8.). 
Turkey is never weary of naval or military preparations, 
although she has a reputation for poverty. 

Elevators for the Baltimore and Ohio.—The Baltimore and 
Ohio Railroad Company has completed a large elevator for 
the storage of grain at Baltimore. Two of this company’s 
elevators have a combined storage capacity of upwards of 
2,000,000 bushels, with facilities for unloading 500 cars, 


and for loading eight vessels of the largest tonnage daily. 


American Pig Iron.—The production of pig iron in 


the United States last year is estimated at 2,565,278 tons, 


as compared with 2,854,658 tons in 1872. The value of the 
production of 1873 was computed at 118,243,308 dols. 

Iron Bridge for Karakeni.—There is at length some 
prospect of a new iron bridge for Karakeni being completed, 
six of the iron pontoons for carrying the superstructure 
having been successfully launched by Mr. Ross Taylor, C.E., 


| resident engineer of the works, from the Turkish 


more of the wooden spans with iron, each span being the | 
same length as the one furnished by the Baltimore Bridge | 


Company. These three spans will placed in position 


during the present year. The Baltimore Bridge Company | 


have received a contract from Messrs. Dupont, gunpowder 
manufacturers, for an iron bridge 285 ft. long, which is to be 
thrown over the Brandywine river at the Dupont powder 
works. 
The French Iron Trade —This trade is still fairly active. 
In the Nord, in the Muerthe-et- and in the Ardennes, 
| prices are firm, with a slightly upward tendency. 


The bridge now in course of construction by Mr. Wells, the 
contractor, was originally intended for the Up Horn at 
Azaat Capon ; but a bridge erected for a French firm being 
considered unsuitable for the traffic at that point, the relative 
positions of the two structures were changed. 

New York Railways.—New York is to have another cross 
town passenger railway. It is now under construction. aod 
its route will be from Christopher-street Ferry on the North 


| River through West-street and Tenth Avenue to Sixteenth- 


| 


| 


‘poheneeneee 


street, and thence through Avenue A to Twenty-third-street 
and East River. On returning, the cars will proceed through 
Seventeenth-street. 

Prince Edward Island Railway.—This line is expected to 
be formally o this month. The Government of the 
Dominion of Canada bas not yet, however, taken possessioa 
of the line which establishes excellent railway communication 
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Mr. Frrepricn Siemens, of Dresden, has recently de- | for the water aperture. 














The only object attained by 


signed two motors one of which—the caloric—we have al- | this twofold office is greater simplicity in the general me- 


ready described. The second is a steam motor equally simple 


and ingenious. It consists of a casing of sheet iron A, 


Fig. 1, which is cylindrical at one end and pear-shaped 
at the other. The whole is maintained in an oblique posi- 
tion by means of an iron support 4 6. The inner portion 


A is free to revolve round its axis of motion /t, while the 
exterior B is stationary ; dis a second casing surrounding 
the lower projection of it,and ¢ a condenser, Around the 
interior of A a helix, also of sheet iron, is wound so as to 
present to the eye the appearance of a series of interplaced 
funnels. The inner surface of B is lined with fireclay, as 
in ordinary furnaces. The condenser consists of a pipe of 
convenient diameter encircling part of the motor a sufficient 
number of times. One end communicates with the upper 
portion of A, and the other with a vessel of water. The 
space k between A and its second casing d may be called the 
boiler of this apparatus ; it is filled with water by means of 
a small opening in the superior part of A. A Bunsen burner 
placed beneath supplies the heat, which converts the water 
intosteam. When the steam is generated, it passes through 
circular orifices perforated in the under surface of A, and rises 
in the interior of the motor. The force with which it impinges 
upon the sides of the helical sheets is at first insignificant ; 


but it gradually increases with the continued generation, | 
| power corresponding to a great diminution of friction. 


and consequent pressure of steam, so as to overcome the 
inertia of the motor, and to impart to it a comparatively 
rapid movement. When the steam is circulating through 


i 
| 





. | 
the upper part of A, it enters the condenser, and is con- | 


verted into water, which descends and feeds the boiler. | 


The products of combustion escape through a flue inserted 
in the outward fixed casing, and which communicates with 
the cylindrical space B. To obtain a motive power of 16 Ib. 
or 20 Ib. it is necessary to increase the supply of heat ; and 
for this purpose a series of Bunsen burners is employed. The 
movement is transmitted by means of the shaft 4, which is 
connected with the axis of the motor either by bevel wheels 
or, in case of easy work, by a spring g. 

When once rotating, this motor requires but very little 
attention. As both water and sieam are confined within 
the revolving casing, and as there is no communication 
whatever between the interior and the exterior, there is but 
little friction, and therefore a considerable gain of power. 
Instead of asafety valve, the inventor has adopted a small 


plug of fusible metal, which is inserted in the upper part of | the Northern Pacific; Mr. J. W. Whitcomb, of 
A. This safety plug is also used as a bermetical stopper | and Profesor Mitchell, of the United States Coast 


| 
| 
i 
| 
| 


} tion. 


chanism. 

The chief difficulty in the construction of this motor is 
to prevent the circulation of the water through the spiral 
spaces s, and approximately to maintain the horizontal 
level of the water, notwithstanding the movement of rota- 
Of course absolute horizontality could not be pre- 
served on account of the centrifugal force caused by the 
rotatory motion, for it may easily be seen from the figures 
that the water revolves with the cylinder A. This incon- 
venience has been considerably diminished by making the 
spirals present extensive conical surfaces. This disposi- 
tion affords a free downward passage to the water, and 
permits only the steam to circulate through the helices. 

When the motor is constructed for maximum power, the 
condenser is suppressed, and a funnel-shaped vessel, pro- 
viding the water supply, is fitted into the upper part of A. 

Mr. Siemens thinks that other fluids than water may be 
advantageously used in his motor. He specially recom- 
mends oil and mercury. The latter would give more 
power than water on account of its greater density and 
lesser specific and latent heats. 

The principal advantages of this invention are the direct 
action of the steam, asimple mode of condensation, utilisa- 
tion of the full expansive force of the steam, and a gain of 


Like the caloric, this motor is only the realisation of a 
scientific idea. Itis a germ which time perhaps may de- 
velop and cause to fructify. 





Oxrorp Marx Drarwace.—The Oxford Local Board at 
their meeting of Wednesday last, resolved to proceed with 
the construction of the outfall sewer, and other works, 
from plans prepared by Mr. W. H. White, their engineer. 


Tue Misstsstrpr Rivex.—An Act was passed by the last 
Congress establishing a commission to devise the best plan 
for the improvement of the mouth of the Mississi River, 
the commission to be composed of three officers of the United 
States corps of engineers, three engineers from civil life, and 
one member from the United States Coast Survey. President 
Grant has appointed the commissioners as follows: Generale 
Wright, Carpenter, and Alexander, of the United States 
Corps of Engineers; Mr. T. E. Sickels, Chief Engineer of 
the Union Pacific; Mr. Milner Roberts, Chief ineer of 
irginia ; 








CENTRAL AVENUE BRIDGE, NEWARK. 

Tue engravings on page 182 illustrate a bridge re- 
cently completed at Newark, New Jersey, U.S.A., some- 
what remarkable, not for any novel features of construc- 
tion, but on account of the peculiar couditions which were 
involved by the site. 

Central Avenue, one of the main new avenues leading 
out of Newark, is intersected by the Morris Canal, which, 
following the crest of the hill west of Newark, to a point 
north of the avenue, takes a sudden bend and passes 
through the city, on its way to the Passaic river. It is at 
this bend that the avenue intersects the canal, and at such 
an angle, that the boundary lines of the avenue at the 
point of crossing, measure 270 {t. in length on the south, 
and 113 ft, on the north side. 

The avenue is 80 ft. wide, and ene point of the com- 
mencement of the bridge is 50 ft. in advance of the other. 
Besides this at the point of crossing the canal, two streets 
intersect the avenue. 

No pier was proses to be built in the canal, and a 
clear headway of 10 ft. over the towing-path was prescribed 
as one of the necessary conditions. It was necessary, 
therefore, to construct an unbroken platform the full area 
of the streets to be carried, and to do this without inter- 
fering with the canal authorities. 

It was first proposed to effect this object by the erection 
of two large girders, but the cost of this plan placed it out 
of the question. A second design was then prepared, and 
carried out as shown in the drawings, the mode being to 
erect on the longer sides girders resting on imdependent 
piers and to employ these girders as bearings to carry the 
main trusses on one side. 

The perspective sketch, as well as the detailed engravings, 
willclearly explain the mode of construction. In the latter 
the abutment walls on each side of the canal are shown in 
parallel dotted lines, and in the plan, Fig. 1, the position of 
the two piers and pier girders carrying the main trusses of 
one side of the bridge are shown. Fig. 3 is an enlarged 
view of one of these girders, which is 55 feet in length, 
and 5 ft.11in. deep. Both are double Warren girders, 
and 2 ft. wide; the point where the main trusses B and C 
take their bearing upon these pier girders is shown in 
Fig. 3. It will be seen that the widest opening across the 
canal is divided into three spans by trusses each 91.133 ft. 
in length, whilst the smaller opening is traversed by one 
span of 113 ft. in length. Fig. 7 is a detail of one of the 
largest floor girders, which is 55 ft. long. It will be noticed 
that but few of these girders are of the same length, and 
that none of them are parallel. The flooring is carried by 
I-rolled joists 6 in. deep, placed about 8 ft. apart under the 
roadway, and 4 ft. apart under the sidewalks. To these 
joists the planking of yellow pine, 8 in. thick, is secured. 

Figs. 4, 5, and 6 are details of the main trusses; it will 
be seen that they are entirely of wrought iron, and that pin 
connexions are used at all the joints. 

In conclusion we may state that the design was prepared 
and carried out by the Phillipsberg Manufacturing Com- 
pany, and that the cost of the superstructure was a little 
less than 80001. 


ON THE GEOLOGY OF THE NORTH LAN- 
CASHIRE AND CUMBERLAND IRON ORE 
DISTRICTS.* 

By Mr. P. Wunzevrerr, Dalton-in-Farness. 
I.—GroLoeicaL Formations. 

Tus rocks of North Lancashire and Cumberland belong, in 
an ascending order, to the Lower Silurian, Carboniferous, 
and Permian formations, and are covered at many places by 
drift. 

The Lower Silurian rocks constitute the well-marked central 
wee the mountains of the Lake district. consist here of 
our divisions, which are, beginning with lowest, from 
north to south : 

1. Skiddaw slates. 

2. Green slates and porphyries. 
8. Coniston limestone. 

4. Coniston flags and grits. 

The area which these rocks oceupv is, from north to south, 
about 40 miles in length, by about 25 to 30 miles in width. 
The strata are much folded and steeply inclined ; the general 
dip is to the south-south-east. 

The Skiddaw slates consist chiefly of dark and dark 
slates and shales, in places slightly purple in ecolowr. The 
green slates are principally com of stratified greenish- 
grey felspathic ashes, in which frequently greenstone-por- 
phyries and granites appear. A very marked horizon in the 
Silurian series is formed by the Coniston limestone, which, 
in an average thickness of about 300 tt., can be traced from 
Millom, in the west, up to Shap in the east. This limestone 
is of a greyish-blue colour, and includes « few beds of lime- 
stone Seis It is followed by the Coniston flags and grits, 
of which the dark blue flags are the predominating rocke, 
hard grits being found only in a few beds. aap 

The Silurian rocks, as they are the oldest in the district, 
attain also the greatest height above the sea. While the 
mountains of the Lake country are upwards of 3000 ft. high, 
we find in the formations, following the Silurian, elevations 
of only a few hundred feet. Pee 

Those older rocks, together with both the Upper Silurian 
strata and the small area of old red sandstone, in the south- 
eastern part of Westmoreland, are surrounded by an almost 
continuous band of mountain limestone, the lowest division 
of the carboniferous formation. The principal interruption 


* Paper read before the Iron and Steel Institute at 
Barrow. 
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of this band is caused by the U Permian sandstone, on 
the west shore of Cumberland, Tenens Egremont and the 
neighbourhood of Millom. It is the mountain limestone 
which, in the districts of Furness, Millom, and Whitehaven, 
contains the more important hematite deposits. At White- 
haven. the limestone is in immediate contact with the Skid- 
= slates, and in two other districts with the Coniston 
ogs. 

‘he carboniferous formation is fully developed at White- 
haven; at Millom we have only the mountain limestone, 
while in Furness, in addition to this, the Yoredale rocks 
exist. The inclination of the strata is, in the western part of 
Furness, towards the west, in the eastern part, towards the 
south-east, at Millom and Whitehaven, principally towards 
the west, the angle of dip varyiog from 8 to 15 degrees. 

The lowest division of the formation consists, at Millom and 
in Furness, of a very pure limestone, generally light grey in 
colour; the lowest strata only, in both districts, are some- 
what gritty, and inelude some dark shales and conglomerates. 
The lmmestone in Furness increases, towards the south, 
considerably im thickness; at Stainton, it has been bored, 
without reaching the older rocks, to a total depth of about 286 
fathoms. It is overlaid by a black shale, identical with 
the Yoredale shale, which has, at Stank mines, a thickness 
of 62 fathoms. The coal measures are not known as yet 
in Furness. We may, however, mention that in the most 
southern part, at Rampside, a deep bore hole is being put 
down through the Permian rocks, in search for coal. 

The carboniferous formation in the neighbourhood of 
Whitehaven, as far as known, consists in the lower partof a 


massive limestone, about 250 ft. thick, followed by thin beds | 


of limestone, shale, and sandstone, the latter locally known 
as whirlstone, the whole being about 150 ft. in thickness. 

hese are succeeded by beds of sandstone and shale, varying 
in thickness from 180 ft. to 300 ft., which possibly represent 
the grit series of the carboniferous rocks of this district. 
West of the area occupied by these rocks we have the coal 
taeasures of Whitehaven, which, in some few cases, follow 
the underlying rocks in regular order, but in most instances 
are brought in by means of faults, throwing down to the 
west. 

The area occupied by the mountain limestone, in which 
iron ore bas been proved to any extent, is, in Furness, about 
7 miles, from west to east, by 4 miles at its greatest width ; 
in Whitehaven, 8 miles from south-west to north-east, by 
about 1 mile average width; while at Millom the extent is 
about 1) square miles. 

the Permian rocks in the western of Cumberland 
rest uncomformably upon the carboniferous and Silurian for- 
mations, and run irom the estuary of the Duddon into the 
western and southern parte of Furness, overlying there the 
lunestone and black shale. The lowest division is formed of 
breceias, the fragments of which consist, in Furness, of 
mountain limestone, while in the Whitehaven district they 
are derived from the Silurian and carboniferous rocks. 
Neither this lower nor the middle division, the magnesian 
limestone, attains any considerable thickness in Furness and 
Cumberland, by far the most developed rocks being the red 
sandstones and maris, which constitute the upper Permian 
rocks, The latter are, at St. Bees, about 1350 ft. thick, 
while in Furness they attain « still greater thickness. The 
dip of the strata is at Whitehaven towards the west, and in 
Furness towards the south, or south-west, generally at an 
angle of about 5 deg. 

The before-mentioned formations are overlaid in many 
places by drift, consisting of til, boulder-clay, sand, and 
gravel, varying in thickness up to 30 fathoms, the average 
thickness being trom 6 to 10 fathoms, 

Last are to be named the numerous varieties of porphyries, 
granites, and other erystailine rocks, which chiefly appear 
among the older rocks in the more mountainous parts of the 
districts. 

IL.—Gro.oetcat Situation axp For or rue 
Hematite Derosrrs. 

The red hematite deposits are found in two formations, the 

Lower Suurian rocks and the mountain limestone. 
A, — Deposits in the Lower Silurian Rocks. 

The ~~ im these older rocks are veins which generally 

run nearly from north to south, or sometimes more ina 


north-western direction, the dip being in some cases to the 
west, in others to the east, at angles varying from 45 deg. to 
0 deg. They have been chiefly found in the three lower 


divisions of the Silurian rocks, as, for instance, in the Skiddaw 
slates at Kelton and Knockmurton, and other places near 
Eanerdale ; in the green slates at Dunnerdale and Broughton 
Moor; in the granite at Eskdale ; in the Coniston limestone 
at Waterblain. The general wulth of the veins varies from 
2 ft. to Létt. of comparatively solid ore, and is in every in- 
stance subject to frequent variations. The most developed 
mines, where veins of this group «re worked, are those of 
Ke ton and Koockmurton. At least nine veins are known 
there from 3 it. to 14 ft. wide, sone of which have been ex- 
plored to @ length of more than 600 yards. If the veins 
increase beyond the width stated they are found to include 
weasses from the surrounding rocks, as in the case of the 
Vunnerdale and Kelton No. 1 veins. The width of the 
furmer vein is in places up to 16 (t. and 21 ft., the average 
being from 4{t. to 6 it.; the latter is up to 16 ft. wide, while 
the general width is from 4 ft. to 10 ft. 

The working of these mines, situsted as they are in 
mountainous localities, is generally favoured by the possi- 
bility of opening the deposits by adit levels. The expenses, 
however, are en inereased by driving through Rew 9 par- 
ticularly if a pert of a vein is cut off by a fault, or if the 
width of the vein is not very great, Where the veins are 
suflicaently wide, one of the main conditions for working the 
mines to advantage is the facility for carriage by rail. In 
the majornty of cases the ore has to be carted; the Kelton 
and Keockmurton, and the Eskdale corpanies only are con- 
structing railway lines to take the ore from their mines. 


B.— Deposits in the Mountain Limestone. 
More important by far, on account of their generally larger 





| not far from the Silurian rocks. They appear frequently in 
| the line of faults, as in the striking instance of the Montreal 














dimensions and greater purity of ore, are the hematite de- 
posits belonging to the tain limest Caverns are 
very frequent in this as well as in the limestone of other for- 
mations. Such pre-existing cavities appear to have been 
filled by the ore. The deposits, following the shapes peculiar 
to caverns, show all the varieties of form which mineral de- 
> ay ean assume. Principally are to be distin- 
guish : 
1. Flat deposits, which follow more or less the dip of the 

strata. 

2. Veins, with a steeper inclination than that of the 

surrounding strata. 

3. Deposits filling irregular hollows. 

Each district shows all three forms, which often pass from 
one into another, but there is this difference, that the 
majority of the Whitehaven deposits, as well as the one 
worked at present at Hlodbarrow mines, belong to the flat 
deposits, while in Furness the two other classes prevail. But 
also in the latter district flat deposits are to be found, as to 
some extent, the large deposit worked at Askam and Roanhead 
mines, as well as numerous flat beds which branch off from 
vein-like deposits. 

The distribution of the deposits is, like their general form, 
very irregular. In all three districts many of them oceur 








deposit, where the ore-bearing strata are, by a fault, brought 
into close contact with the coal measures. 

(a.) Deposit in Furness.—The general character of the 

Furness deposits is, that in most cases the ore extends up- 
wards tothe loose masses of drift, the top of the ore oc- | 
eupying the same level as the limestone. This seems to | 
indicate that upper portions of the deposits, perhaps to- | 
gether with overlying solid strata, were removed by denu- | 
dation, which is further probable by boulders of hematite | 
being frequently found amongst gravel and clay of the 
drift. 
It is also common to both irregular and vein-like deposits 
in Furness (as in a few similar cases at Whitehaven) that their 
width, in the manner of troughs, gradually lessens as the 
depth increases, Their longitudinal extent is generally at 
right angles to the strike of the limestone. 

The irregular deposits, in their horizontal outlines, are 
bounded by a variety of curves, and are sometimes near! 
circular or elliptical. If they extend much more in lengt 
than in width, they pass into vein-like deposits. 

The largest irregular deposit is worked at Park, and in its 
western continuation at Roanhead mines. It extends, with 
various curves, from east to west, upwards of 500 yards in 
length, and is from 120 to 240 yards wide. Overlaid by 
about 10 fathoms of drift, ore has been proved to a depth of 
70 fathoms below the surface, the deposit extending to still 
greater depth. The surrounding walls dip (independently of 
the dip of the strata) generaily towards the interior, at 
angles varying from 40 deg. to 80 deg. ; but at some places the 
walls are nearly vertical, or the dip has even an outward 
direction. 

the deposit worked at Askam and Roanhead mines is, 
from east to west, about 400 yards long, by about 300 yards 
at its greatest width, the deepest levels being at present about 
45 fathoms below the surface. The deposit resembles the 
flat deposits of Whitehaven, by having, to a great extent, 
limestone in the roof; the thickness of the ore is about 10 
fathoms. 

The majority of the other deposits of this group are of 
less dimensions ; some are about 100 to 120 yards in length, 
by 40 to 80 yards in width, others still smaller. Some of 
the latter were found exhausted at a depth of about 80 
fathoms. 

The veins in Furness ran generally from north-west to 
south-east, with a dip at an angle of 45 to 80 deg., generally 
to the south-weet, and show likewise a great variety of dimen- 
sions, From small fissures of a few feet in width and depth, 
like some veins at Boltanheads, we find, at Lindale Moor 
and Whitriggs, veins up to 1000 yards in length and 30 yards 
in greatest width. In some cases they appear as a combina- 
tion of smaller veins, separated by limestone, which run 
either more or less parallel, or are connected in a net-like 
form. While the deepest levels at Lindale Moor at 60 
fathoms below the surface, still continue in ore, the work- 
ing of other veins has been stopped in depths from 30 to 40 
fathoms. 

To this class of deposits belongs also the large vein of Stank, 
which mines are the deepest in the district. It is a vein in | 
the limestone which is here overlaid, as already mentioned, 
by about 62 fathoms of black shale. The vein, which dips at 








an angle of 45 deg. to the south-west, is in its western part 
30 yards wide, and bas already been explored to a length of 
more than 500 yards. The shaft, No. 1, came on the hanging | 
wall of the vein in about 80 fathoms depth. The main level | 
is 95 fathoms below the surface, a deeper one being driven at 
105 fathoms depth. Above the 95-fathom level the ore has | 
been examined up to about 16 fathoms in height, the exact | 
nature of the deposit between black shale and limestone, and 
in the former, not being known as yet. 

(+.) Deposits in the Whitehaven District.—The majority | 
of the Whitehaven deposts present a different character from | 
those in Furness. The most frequent form is that of flat | 
deposits, overlaid by solid strata and cropping out only t> a| 


| limited extent. Their run and dip are more or less those of 


the strata, the inclination being at an angle of about 12 deg. 
to 18 deg., generally to {the west. These deposits occur 
chiefly on two different horizons, in some cases in the lower 
massive limestone, and in others am« me the higher thin beds 
of limestone and shale. Their age is, however, nowise con- 
nected with that of those lower or higher beds; but the de- 
posits may be considered to hare been formed, as those of 
the other districts, at one period, later than the carboniferous 
rocks. The district is much intersected by faults, by which 
the lower beds of limestone have, in some instances, been 
brought toa higher level. Thus, in both horizons, caverns were 





formed in which the ore was deposited. As instances, we ma 
mention that the deposits worked by the Montreal, Crosafiel 


and Cleator mines are situated in the lower limestone, while 
the deposits worked by Parkside and the adjoining mines 
are in the higher beds of the series. It cannot be said ¢ 
where the series of the strata is complete, both deposits should 
necessarily be found. Besides, there are barren parts in the 
district, where no ore has been discovered by boring. In 
some cases two or more deposits are known at one mine, ong 
lying under the other, as at Bigrigg mines, and in the bore. 
holes No. 47 and 50 of Montreal mines. The deposits of these 
latter seem to correspond with the upper and lower deposits 
ively. 

he deposits extend, with irregular outlines, over large 
areas, and are often terminated by taults. Those of Montreal 
and the two other mines named, are more or less con 
and occupy the greater part of an area of about 480 yaris 
from north to south, in the run of the deposits, by about 
960 yards greatest extent in the direction from east to west, 
In a similar way the deposits of Parkside and the adjoinin 
mines are contained in an area of about 600 yards from n 
to south, by a width of about 500 yards. 

The thickness of these deposits is considerable, and 
fluctuates from 30 ft. to more n 100 ft., owing to irregu- 
larities of roof and floor, the latter being generally more 
irregular than the former. 

remarkable are the pillars of rock between roof and 
sole, which oceur, for instance, at Cleator mines. They are 
from 1 to 12 yards thick, and of several lengths, and are seen 
in several rows dividing the body of ore into broad strips, 
running nearly north and south. Very frequently there are, 
as at Cleator, sudden steps in the sole, from 3 ft. to 5 {t., and 
even - 4 to 20 ft. high, running likewise nearly from north 
to south ; or we find the floor inclined in a direction different 
from the ordinary dip of the deposit. 

The Parkside deposit has whirlstone in roof and sole, while 
the roof of the Montreal deposit is sometimes shale, from 
2 ft. to 6 ft. thick, and tien limestone; in other places of 
the deposit, the limestone lies directly on the ore, the sole 
ane pneniy formed by the limestone. With the excep- 
tion of the overlying shale, which has to be removed in the 
course ot working, the roof of the deposits is generally very 
firm, and does not break sometimes ie years. To the com- 
paratively solid roof and the greater hardness of the ore are 
to be attributed the vast open spaces made by mining, which 
form a striking contrast with the Furness mines, where the 
generally soft nature of the ore requires, and the gradually 
—- cover of the deposits permits, a lesser height for 
workings. 

Besides the flat deposits there are numerous veins in the 
Whitehaven district. In some instances both classes are 
combined, as at the Winder, Parkside-Eskett, and Salter and 
Eskett mines. At these mines there are veins which dip at 
an angle of about 45 deg. to the east, the width being at 
places from 15 ft. to 36 ft. The hanging side, which is the 
sunken , consists of higher beds than those in the foot- 
wall. From these veins one or more fiat deposits branch off, 
which, following the beds, dip towards the west. At the 
Winder, and Salter and Eskett mines the flat ore is found in 
the hanging wall, at Parkside-Eskett in the foot-wall. The 
deposits of the three last-named mines are, at places, in close 
contact with the slate rocks. 

(c) Deposits at Millom.—Resembling the flat deposits of 
the Whitehaven district is the large deposit of Hodbarrow 
Mines, near Millom. Overlaid, tor the test part, by 
limestone, it is from east to west about 470 yards long, by 
170 to 240 yards in width, the thickness of the ore being in 
the eastern part from 72 ft. to 90 ft. The dip of the deposit 
is at an angle of 12 deg. to the west. At some distance to 
the north-west a second deposit is bsing explored, which is 
probably connected with the first one, and is perhaps of still 
greater dimensions. This second deposit is overlaid by loose 
masses of drift. 


IIL—Miserat Composition ov toe Deposits, ayD 
Coycicupine Remarks. 

Of the red hematite which fills the deposits described, various 
classes are to be distinguished, but principally two—hand, or 
blast ore, and soft ore. The first occurs chiefly in the White- 
haven district, at Millom, in many deposits of the older rocks, 
and ia not wanting in Furness, as, for instance, in sete 
of Askham and Roanhead, andin Stank mines. The soft ore 
is chiefly found in the majority of the Furness mines, and to 
some extent in Kelton, and a few other mines of the older 
rocks. The hard ore ap in the crystallised form as 
kidney and pencil ore, and in particularly beautiful specimens 
in the Whitehaven mines, where specular ore is likewise very 
frequent. The soft ore consists of minute particles, not firmly 
connected, in which somewhat larger and harder angular 
pieces are imbedded. The latter look like fragments, without 
being such, and are to be considered as irregular concretions. 
In some cases these angular pieces are entirely absent ; the 


| ore then consists of the softer matrix, and is chiefly used in 


the puddling furnace. Poe 

Of other minerals occurring in small quantities in the de- 
posits are to be named—quartz, calespar, peroxide of man- 
ganese, and, at Whitehaven frequently, brownspar. Compé- 
ratively rare are barytes and pyrites of iron. 

All deposits contain, at places, detached pieces of rock from 
the surrounding strata, and, especially in Furness, masses of 
red and white clay and sand different from those of the drift. 
The sand passes sometimes into a soft sandstone. It is fou 
in those mines in Furness, situated not far from the junction 
with the Upper Permian sandstone, from which it is dx 
tinguished ehiefly by the absence of the cementing carbonate 
of lime. . 

The purity and richness of the hematite, whieh containt 
from 50 to 69 per cent. of metallic iron, and the rare occurrence 
of sach ore, suitable for the Bessemer process, place Furses 
and Cumberland among the most important iron-producieg 
districts. The production of hematite in the year 1572, 
which we have the latest i mineral statistics, 4’ 
In Cumberland (including Millom) 917,452 and io Fur- 
ness, 849,958 tons, in which quantities the produce of s fe¥ 
wines, aiteated aandng the elder socks, is included. As the 
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; enerally irregular, and new discoveries are being 
ee fom one to tema, Eis difficult to arrive, in the ma- 
jority of cases, with certainty, at estimates as to the le 
duration of the produce of a particular deposit, or of a whole 
ag the irregularity of the deposits it is impossible to 
select, with any certainty of success, places for The 
sections to be made through the districts based upon the re- 
sults of mining and boring, the mapping of the various 
formations, and of hematite deposits and faults, which we 
expect from the Government Geological Survey, will ve 
of high interest, and will, probably, often lead toa ter 
system in selecting places for the search of ore. But even 
with such knowledge the uncertainty of finding ore, owing 
to the nature of the deposits, will remain in many cases. 

The writer considers it his duty to return his best thanks 
to the mine-owners and managers, and other gentlemen in 
Furness and Cumberland, as well as to Mr. Robert Russell, 
St. Bees, of the Government Geological Survey, for the kind 
assistance and information he has received from them. 








NOTES FROM THE NORTH. 

Guascow, Wednesday. 
The Scotch Iron Trade—During the past week the iron 
market has been steadier, with a good many transactions in 
warrants at a fluctuation of about 3s. per tou, viz. from 79s. to 
82s, prompt cash. On Thursday last the reduction of the Bank 
rate to 3 per cent. had no effect on the market, which opened 
steady in the morning at 81s. prompt, at which business was 
done, receding to 80s., and closing buyers over. On Friday 
the feeling was quieter, with little inclination to do business. 
A few lots changed hands at 80s. to (he peer’ from which 
figure buying set in, 79s. 6d. paid il offered. On 
Monday there was a better inquiry for maker’s iron, and a 
large Sadeoss was done in warrants from 8s. to 81s. 9d., 
receding at close to 8is, 6d. sellers. As iron is daily being 
ordered from stores, the firmness continued yesterday fore- 
noon, when a good business was done from 81s. 9d. to 81s. 3d. 
rompt, buyers remaining st the latter figure. To-day a 
tow lots changed hands from 80s. 9d. to 80s. 6d., closing sellers 
at 80s. 6d., buyers 808, 3d. In co: uence of the strike in 
Fifeshire, one or two furnaces hees ines put out of blast. 

The following are the present quotations for maker's iron : 


No.1. No. 3. 
a. d. 6. d. 
G.m.b., at Glasgow as o 86 Oto 76 6 
Gartsherrie ,, ot eed 110 0 870 
Coltness — ° os 1100 860 
Summerlee ,,_ ... ose éu0 105 0 800 
Carnbroe ” eco 926 800 
Monkland (eee 880 780 
Clyde _ 88 0 780 
Govan, at Broomielaw ‘ 860 780 
Langioan, at Port Dundas 117 6 87 6 
Calder te 1110 860 
Glengarnock, at Ardrossan 95 0 800 
Eglinton a ae 860 776 
Dalmellington ,, 860 760 
Carron, at Grangemouth, selected 1000 — 
Shotte, at Leith 105 0 87 6 
Kinnell, at Bo'ness _ ee 9090 800 
(The above all deliverable alongside. ) 
Bar iron eve ose ove eee 101. 
Nail rods... eee ‘a 101, 
The shipments for last week are small, being only 8751 tons 
against 12,309 tons last year, and total shipments this year 
456,189 tons against 285,813 tons last year. The total stock 
in public stores is 19,940 tons, against 25,473 tons end of 
July, showing a decrease of 5527 tons. 


NOTES FROM THE SOUTH-WEST. 

Newport Water Works.—A contract for making a large 
reservoir and other works for the Newport Water Works 
Company has been taken by Mr. Billups, of Cardiff. It is 
expected that these new works will be completed by the end 
f next year. The company will then be in @ position to 
supply a much larger quantity of water, and to meet every 
requirement of the town. 


Trade at Newport.—The house-coal trade has been pretty 
good at Newport. Heavy shipments of iron are being made 
to the River Plate, and especially to Rosario. About 7000 
tons of railway iron are aie about to be forwarded to the 
west coast of South America. 


The Severn Bridge.—The report of the directors of the 
Severn Bridge Railway Company states that since the closing 
' tae accounts for the past half year the Midland Railway 
Company, and the Sharpness New Docks, and Gloucester and 
Birmingham Company have each taken up 5000 shares, and 
paid the first instalment due thereon. The Severn and Wve 
Railway and Canal ( mopany has ente red into an engagement 
to take up 2500 shares, but has not yet nominated a director. 
The Great Western Company have, until the Ist of October, 
the option of subscribing for 5000 shares. The working 
plans of the bridge are in a forward state, and may be ex- 
pected to be finished in the course of two months, when the 
directors hope at once to enter into a contract on favourable 
terms for the construction of the bridge, which will be let 
separate from, and before that of the railway. 


Arrival of a New Steam Tug.—On Wednesday evening 
the steam tug Admiral, built to the order of the Messrs. 
lee, Bute Doeks, arrived at= Cardiff from Shields. The 
Admiral is built and engined by Messrs. Hepple and Co., 
South Shields. The following are the dimensions of the 
Vessel : Length, 96 ft.; beam, 18} ft.; depth, 9¢ft. The 
engine is of 50 horse power nominal, capable of working up 
to 200. She bas a 33 in. cylinder, and{ail, modern improve- 
ments. The paddle wheels are constructed on the patent 
feathering float principle, thereby avoiding the backwash of 


Cardiff Water Works.—At the annual meeting of the 
any yon a gar Page) a dividend of 10 ce cent. 
upon original stock, and 7} per cent. u the new 
shares, was declared. It was stated that, despate the resent 
dryness of the weather, the resources of the company had 
w no unusual pressure, and the officials described 
the supply of water as “ abundant and good.” 

Portishead Docks—Mr. F. C. &ti the engineer of 
these docks, — that the outer quay, 430 ft. in length, 
has been completed ; 170 ft. of the foundations of the wall 
forming the entrance to the dock have been put in, and of 
this length one-third of the masonry is erected above the 
level of the high-water neap tides, and the remainder to a 
height of 6 ft. above low-water neap tides. Timbering for a 
further length of 120 ft. of wall bos been driven, and the 
excavation for the same has been proceeded with. About 
10,000 cubic feet of granite in sil! stones and coping have been 
delivered, and a large amount of stone, prepared and dressed, 
has been brought from the Portishead Quarry on to the site 
of the works. The new outfall, stream diversion, and other 
works in connexion therewith have been completed, and are 
inuse. Mr. Stileman hopes to be able to report six months 
hence that the entrance to the dock has been so far com- 
— as to exclude the tide from the inner portion of the 
works. 





NOTES FROM SOUTH YORKSHIRE. 
Suerrrcetp, Wednesday. 
Karl Fitzwilliam aud his Colliers.~The colliers em- 
plozed at the Elsecar and Low Stubbin Pits of Earl Fits- 
william have resumed work on his lordship’s terms. The strike 
has caused several hundred ironworkers to be idle at the Park- 
gate Iron Works, near Rotherham. 


Sir John Brown and Company's Blast Furnacemen.—The 
whole of the men in the blast furnace department of the 
Atlas Works, Sheffield, have arranged with their emp 
to remain at work at a reduction of 7} per cent. in wages. It 
is explained that this is the exact amount of the last advance 
given to them. 


Trent, Ancholme,and Grimsby Railway.—The half-yearly 
meeting of this company was held at Doncaster on Saturday, 
Lord Auckland presiding. After paying all preference 
charges and interest there was sufficient to pay a dividend 
= woh ag per annum, leaving a small balance to be taken 
‘orward. 


New Railway Section from Halifax.—On Monday a short 
length of railway from Halifax to Uvenden was opened for 
goods traffic. It is part of a scheme for connecting Halifax 
with Bradford, and after having been inoperative for some 
time will now be worked jointly by the Lancashire and York- 
shire and Great Northern Railway Companies. There are 
as yet no passenger stations, but there is good accommoda- 
tion for the goods traffic. 


The Barnsley Sewage Question.—At the meeting of the 
Barnsley Town Council on Tuesday the — of Messrs. 
T. and C. Hawksley, London, was read. This report was 
very long, and dealt with three alternative schemes. ‘Ihe 
site on the north of the railway near Hoyle Mill was re- 
commended for the defecating works. This would, if 
adopted, entail the construction of the outfall sewer from 
Old Mill at level of 9 ft. higher than if the Burton Grange 
(existing) sewer outfall were selected—although it would 
exclude one or two localities outside the borough. The cost 
of the scheme altogether was mentioned at about 40,000). 
Ultimately a deputation was selected to visit various sewage 
works in the kingdom. 


The Rotherham Water Supply.—At this week's meeting 
of the Rotherham Town Council the question of water supply 
again came up and a@ letter was read from the law clerk of 
the Sheffield Water Works Company aon they 
eould not entertain any proposal tor supplying Rotherham, 
seeing that it would necessitate an application for further 
parliamentary powers. It was stated that the Ulley Reservoir 
is still empty, notwithstanding recent rains, in consequence 
of the surrounding gathering ground having absorbed the 
whole rainfall. 





Boiler Explosion at Dronfield.—On Monday morning 
a boiler at the Ball Close Colliery, Dronfield, burst, doing a 
good deal of damage to the surrounding buildings and 
seriously injuring one man. The damage is estimated at 
about 2002. 


Doncaster New Water Works Reservoirs —At a special 
meeting of the Doncaster Corporation held last week for the 
purpose of opening tenders for the construction of reservoirs, 
&c., for the new water works of the town—the following 
were submitted: Messrs. Logan and Hemingway (tKother- 
ham, &c.), 56,6837; Mr. Richard Broomes (Clapton), 
55,0001. ; Messrs. N. B. Fogg, and Co. (Bradford), 47,0102. ; 
and Mr. James Thane, Thanevilie, Maryport, 42,5384. The 
last named was accepted. Mr. B. 8. Brundell, C.E., is the 
engineer for these works. 


The Oughti Bridge Gas Company.—This company being 
unable to carry on its operations successfully, it hes been 
voluntarily wound up, and its plant, &., bas been disposed 
of to the Sheffield United Gaslight Company. 


Pera asd Gatata Rattway.—The =“ of the —— 
Metropolitan Railway are making steady progress, an 
pans oe transformation is being effected on the site of the 
old Turkish cemetery between the Teké of the Dancing 
Dervishes, arid the new municipal palace upon which the 
Pera station of the line will be erected. 

received a dozen passenger carriages, and the masonry of 
the premises for the machinery by which the trains are to be 
worked is nearly completed. A good deal, however, yet re- 
mains to be done in the interior of the tunnel between Pers 





the water. There is a donkey engine for feeding the boilers, 
sud washing decks, with extra appliance in case of fire. 


and Galata, and at the Galata terminus. 


The company has | side 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Wednesday. 
Re Rae bee ae the attendance 
on’ at Middlesbrough was smaller useal. This 
wis no ous ees 
nected with the iron trade bad left the to attend the 
annual of the Iron and Steel Institute, held this year 


ES 


long strike, and are ee for it. It is to be 
— that better councils will prevail, and that all differences 
will be settled without a single colliery being idle. 


Messrs. Bolckow, Vaughan, and Co., Limited.—The di- 
rectors of this company, whose extensive ironstone mines and 
iron works are at and Middlesbrough, and whose 
lieries are in South Durham, held a meeting on Saturday, 
and resolved to pay an interim dividend of 21. 3s. 9d. per 
share upon the A shares, and 1/. 17s. 6d. per share upon 
the B ‘shares of the feompany (free of income tax) for the 
half year ending the 30th June last, to be paid on Tuesday, 
the 29th day of September, to the si regis 
on the books of the company on Thursday, the 17th day of 
September. 








Aw Exrraonpinary Boox.—A well-known firm of engi- 
neering publishers, announce in the Bookseller of September 
1, the approaching publication of a collection of exceedingly 
eurious “ [ables showing the number of Serews that can be 
eut in Slide Valves.” Tne italics are our own. 

New Yorx Hagpour.—The removal of certain obstructions 
at Hell Gate, the passage trom New York harbour to Long 
Island Sound, is greatly desired by the commercial interest 
of the United States. The work was proceeded with for some 
time under the charge ot General Newton; but the appro- 
priation being exhausted, it some time since. The 
plan is in brief to tunnel under the obstructions and then 
blow them up, this undermining process with the subsequent 
explosion breaking up the rocks and letting them fall into 
the excavations beneath, so that the channel will be deepened 
and the passage of vessels will be unobstructed. The work 
is now to be resumed at Hallett’s Point, Congress having 
made a fresh appropriation with this object. 


Proposep River Moray Canat.—A canal has been pro- 
posed to connect the Murray River with the Southern Ovean. 
The latest plan suggested to attain the desired object is the 
construction of a short canal to connect the Murray, near 
Goolwa, with the waters of Encounter Bay. One or two 
government survey parties have been engaged for some 
months past in carefully examining routes for the projected 
canal, and a model has been constracted in relief of the 
physical features of the country in the neighbourhood of the 
proposed work, The channel of the Murray at Goolwa is 
wide and deep, and this channel runs close into the main 
land bank about half or three quarters of a mile down stream 
eurrent is met by a some- 
hich throws the water 
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SKEW BRIDGE 


OVER THE MORRIS CANAL, NEWARK, NEW 


CONSTRUCTED BY THE PHILLIPSBERG MANUFACTURING COMPANY. 


(For Description, see Page 179.) 
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PLAN OF GENERAL ARRANGEMENT AND DETAILS OF [RONWORK. 
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| been utterly unjustifiable, 


that have led us to imagine the folly of the original 
promoters in parting with such ‘‘ excellent” schemes. 
On the other hand, we must bear in mind that a mem- 
ber of one of the most eminent financial firms in the 
world once made the remark that had he embarked 
money in a fraction of the schemes which had been 
submitted to him, as promising to make his fortune, 
he would have ended his days in tne workhouse. 
Some years ago we heard a sensible remark from 
the originator of the old banking firm of Jones, 
Lloyd, and Co. A large silk merchant sent him a 


| batch of bills for discount, but the shrewd old 


financier handed them back with the remark that 


| it was not usual to set all sail at sea on the approach 


of a storm. 

Much do we regret that every form of practical 
science is now the subject of money speculation, 
It matters not in what form such Stock Exchange 
speculation is engaged in, In the majority of cases 
the schemes are fostered without the slightest re- 
gard to their intrinsic value, while, on the other 
hand, we must admit that really valuable improve- 
ments, the subject of patents, have been subject to 
fluctuations in the value of their shares that have 
Take, for example, the 
Native Guano Company and the Phosphate Sewage 
Company. The shares of each have been quoted 
on the Stock Exchange at 45/. and upwards per 5/. 
paid, They are now quoted at from l/. 10s. to 
2/. 10s. per share, showing that the public must 
have lost by speculation far over one million sterling. 
We propose drawing attention to some recent re- 
ports of meetings, &c., relating to companies, in the 
ope that our readers may take a hint as regards the 
establishment, progress, and possible decease of 
some of thease associations, 

An extraordinary meeting of the shareholders of 
the Phosphate Sewage Company, Limited, was 
held on August 21st, at the Cannon-street Hotel. 
We have already given a full account of the process 
they adopt in treating sewage by chemical means, 


| which depends on the decomposition of a natural 
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PUBLIC 


COMPANIES AND THEIR 
PROSPECTUSES. 
‘N preceding articles on ‘“ Public Companies” 
onstitution depend more or less on engi- 
ering and chemical science, we have drawn atten- 
i to some curious financial results that have been 
rrrived at, In all the instances that we have ad- 
ed, the prospectus introducing the proposed 
mpany to public notice has held forth promises 
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~| phosphate of alumina, after being powdered by 
| means of sulphuric acid, and the subsequent addi- 
| tion of this with milk of lime to the sewage under 


treatment. ‘The existence of the company has de- 


|pended on the supply of the phosphate from the 
| island of Alto Vela, a dependency of the Government 


of San Domingo, and on this dependency the original 
It appears, however, that 
owing to the failure of the well-known firm of Peter 
Lawson and Sons, who, for all practical purposes, 
may be supposed to have been the base of the 
financial portion of the scheme, Mr, Forbes having 
been the original patentee of the process, circum- 
stances occurred which have placed the company in 
a position which must, at least, be called critical. 
The meetimg to which we have referred was called 
so that the shareholders might express an opinion 
in reference to certain law-suits that had been 
originated by the company. ‘The first referred to 
one against the estate of Peter Lawson and Sons 
on a claim of 70,000/,, the result of which was that 
the sum of 8000/., which represented the amount 
of dividend on the claim, or, say, something like 2s. 


in the pound, had been set aside in the hands of 
| trustees pending an action yet to be decided. On 
| referring to the last statement of the Stock Ex- 


change lists, we find that the registered capital of 
the company is pretty well represented by the above 
claim, of which it amounts to seven-tenths, and 


| further, that the 5/, shares are now estimated as of 


market value tothe extent of 1/. 12s. 6d. to 1/, 17s. 6d. 
But the company has otherlegal matter in hand. They 
have an action pending by a Mr. Begbie to recover 
a sum of 15,000/. from the company, ostensibly paid 
by him for the purpose of inducing the authorities 
of Berlin to adopt the phosphate process in treat- 
ing the sewage of that city. Our readers will per- 
haps here bear in mind that the Native Guano 
and the Phosphate Companies each spent a con- 
siderable amount of money during the last few 
years in trying to persuade the authorities of Paris, 
Berlin, Madrid, and St. Petersburg to adopt their 
processes, and in all cases, as with certain gas com- 
panies to which we shall presently refer, the results 
were nil. According to the statements of Mr. 
Peach, the chairman of the meeting, Mr. Begbie's 
action was an extremely “ cruel one,” inasmuch as 
the people who would benefit by the receipt of the 
15,000/. were those who had realised enormous profits 
from the enhanced value which the Phosphate and 
other schemes'put upon the shares of the company. 
“ But the Board did not stop there. One of those 
persons—Mr. Hartmont—supposing they were ulti- 





mately successful, would, they say, actually receive 
back 6000/. out of that 15,0007." Mr. Hartmont 
will, of course, make some reply to this, therefore, 
for the moment we leave him and this company to 
settle their quarrels. 
The solicitor of the company, Mr, Holmes, de- 
tailed the various circumstances attending the 
roceedings in Scotland against the estate of 
wson and Sons, which at present are against 
the Phosphate Company in their result. The fol- 
lowing facts, as brought out in the action before the 
Scotch Law Courts, are however highly instructive. 
The company proved that although the pr tus, 
dated the 28th April, 1871, set forth that Lawson 
and Sons were the vendors of the island of Alto 
Vela, for the sum of 65,000/., yet on the let March 
previous, they had parted with their entire interest 
in the island for 17,000/.! The difference in price 
was divided between certain other parties, and in 
the bill which the Phosphate Company had filed 
against thirteen defendants, they would be able to 
show how every farthing of the difference of the 
price between 17,000/. and 65,000/. had been dis- 
posed of, In the action of Begbie against the com- 
pany, it appeared that he paid 15,000/. to the company 
or the right to use the process in Berlin, That this 
right was sold to a person named Montefiore for 
30,000/., as the agent of the Berlin Phosphate Com- 
pany. This company proved that Mr, Hartmont 
was really Begbie, that the purchase of the right 
enabled him to promote the Berlin Company, and 
that he had secured the 15,000/. profit. After a 
variety of other matters were discussed the chair- 
man said that the Board were endeavouring to 
counteract the “ abominable position in which they 
were left by the action of the late Board.” Thus 
ended temporarily an interesting and instructive 
phase of the history of a limited liability company. 
On a recent occasion we briefly drew attention 
to the Ruby Mining Company, with a promise 
of again referring to the subject, and in doing 
so we shall confine our remarks to the limit of 
a summary of the sworn evidence given before 
the Lord Mayor, avoiding, of course, all criticism 
in regard to the general aspects of the case. At 
the close of last July Mr. Edward Herzberg 
Hartmont, Mr. Edward Del Banco, and Mr. 
Leonard David Heyneman, were summoned before 
the Lord Mayor, charged by Mr. H. W. Askew 
with having fraudulently conspired and agreed 
together by divers false and fraudulent pretences 
and representations to induce him and others to 
become shareholders in the Ruby Consolidated 
Mining Company (Limited), with the intent to 
cheat and defraud him and them of various sums 
of money. It was alleged against the defendants 
that having effected the purchase of the Ruby 
Silver Mines in Nevada, U.S., for 40,000/. they con- 
spired to induce the public to purchase them for 
285,000/., and with that view issued a prospectus 
false in many important particulars. On the other 
hand the defendants asserted that they bought the 
mine for 45,000/. in hard cash, and that they sold 
it again for 285,000/. in utterly worthless shares, 
thus losing the whole of their money. In the 
course of the investigation, Admiral Sir Robert 
Spencer Robinson was examined, and he stated that 
the prospectus was issued without his knowledge or 
consent, and without being submitted to himself 
and his brother directors, hence he held himself 
free from any responsibility in respect to it. He 
resigned his chairmanship of directors on May 22, 
1872, and never saw the company again. In a sub- 
sequent adjourned examination Sir George Bowyer, 
M.P., stated that he became a director shortly after 
Admiral Spencer Robinson had left the company, 
and his evidence was equally condemnatory of the 
first issued prospectus, but on cross-examination Sir 
George stated some curious facts, He remarked 
that he had joined the Board, never intending to 
put a farthing into the company, and made no 
secret of so doing. Before joining the company he 
read the prospectus and asked to have some points 
poner trond 4 by the prospectus the public were 
asked to subscribe $25,000/. The subscriptions 
amounted to 30,000/. According to the prospectus 
the purchase price was 285,000/. in cash, and 
40,0002. was required to work the mines. The 
whole of the money subscribed by the public had 
been spent in working the mines. Without detail- 
ing further the voluminous evidence given in this 
case we simply add that the final hearing took place 
on August 18. The defendants, after being duly 
cautioned, reserved their defence, Mr. ont 
expressed himself as at a loss to conceive from what 
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of the evidence it was resolved to commit him 
or trial, but the Lord Mayor committed both de- 
fendants for the September sessions of the Central 
Criminal Court, admitting them to heavy bail. Mr. 
Del Banco had not appeared at all to the summons. 
Ata recent pedal nating of the Ruby Mining 
Company a letter was read from Sir George Bowyer 
tendering his resignation as chairman and director. 
Mr. Delapierre and Mr. Hartmont also resigned 
their directorships. A resolution was unanimously 
passed to the effect “ That the resignation of Sir 
George Bowyer, Mr. Delapierre, and Mr. Hartmont 
be accepted and that this meeting desires to express 
ita disapprobation at the manner in which their 
duties have been discharged.” 
We next draw attention to the proceedings in the 
Court of Chancery, before Vice-Chancellor Sir R. 


Malina, in reference to the Petersburg and Viborg | 





and our criminal calendar would be, on the other 
hand, extended by the prosecution of fraudulent 
promoters and directors. 








THE LIFE OF ATLANTIC CABLES. 

Evenryriine is said to have a life, and the ques- 
tion of the actual life of an Atlantic cable has 
always been considered by engineers, speculators, 
and capitalists, an interesting problem. The late 
Mr. Robert Stephenson gave it as his opinion in the 
early days of submarine telegraphy that every com- 
pany possessing a telegraph cable should be able to 
renew it in eight years. Several cables have, however, 
reached far more than that age. The Spezzia and 
Corsica cable, laid in 1854, lasted perfectly for about 
twelve years and then failed, and was never repaired 
or recovered. The Dover and Calais cable has been 
at work for twenty-three years, though it has been 


Gas Company, the early history of which we have | frequently repaired and patehed. ‘The Persian Gulf 


already noticed, as an offshoot of the Patent Gas! 


Company, whose failure to carry ont the promises 


of its prospectus we have also alluded to. In the} 


present case the petitioners were the Patent Gas 
Company, which Mr. Glasse, one of the counsel, 
stated possessed a ‘‘ valuable” patent, and their 
shares had already gone up to a premium. ‘The 
Petersbarg and Viborg Gas Company was incorpo- 
rated in October, 187]. ‘Their object was to make 
gaa works and generally illuminate Petersburg and 
Viborg under the patents obtained by the Patent 
Gas Company. But up to the present time not a 
single act to carry out its promises had been taken 
by the company. ‘The whole of the Russian empire 
was apparently at their disposal for gas-lighting 
purposes, the acquirement, working, &c., of coal 
mines, and other objects. ‘The capital of the com- 
pany was to be 150,000/. in 15,000 shares of 10/. 
each. The essence of the petition for winding 
up lay in the fact that up to the present time 
the Viborg Company had entirely failed to carry 
out the conditions of the agreement with the Patent 
Gas Company. ‘They had simply obtained a bit of 
land, The company (Viborg) had allotted 10,700 
shares, of which 700 were fully paid up, and the 
total capital paid was 25,750/., the whole of which, 
with the exception of a balance of 1500/., had been 
expended in obtaining the concession and in un- 
productive preliminary expenses. The Viborg 
Company had never issued a balance-sheet or state- 
ment of accounts, and many of the shareholders 
were unable to pay their calls. The cost of the 
works necessary to carry out the Russian concession 
was estimated at upwards of 75,000/., being more 
than the powers of the company could raise. Mr. 
Glasse in support of the ogee ge petition entered 
into further particulars; but the petition was 
strongly opposed on the part of numerous share- 
holders by Mr. Pearson and Mr. Karslake. After a 
strong discussion between counsel, Mr. Glasse offer- 
ing to make the company a present of al! the shares 
he represented, the petition was adjourned to stand 
over till Michaelmas ‘Term, with liberty to apply to 
the vacation judge meanwhile. 

There are two other cases before us, namely, 
charges of libel against the Erie Railway Company, 
and the chairman of the Emma Mining Company, 
made by persons who had pecuniary interest in 
each company. But we dismiss these under the 
assurance that our readers have heard and read 
enough of both these companies. 

On perusing the brie? summary of the reports 
that we have given in each of the preceding cases it 
will natually be suggested, to any mind possessed 
of common sense, that there must be something 
radically wrong in the origination, constitution, and 
progress (?) of many companies constituted under 
the Joint Stock Companies Act. Engineering and 
chemical science have in numerous instances been 
shamefully prostituted for nothing else but stock- 
jobbing purposes. Some few years ago great 
scandals oceurred in reference to life assurance 
companies, Eventually an Act was passed render- 
ing it compulsory that each existing company should 
render an annual account in such a form as would 
give obviously a statement of its exact financial 
sition. Before the Act came into operation, we 
a that out of upwards of 200 such companies, 
which had come into existence between 1844 and 
1870, only 34 remained in 1871, and of these many 
since have been broken up. If a plan of annual pub- 
lication of accounts were enforced in all limited 
liability companies, and published by Government 
authority, two results would most probably occur. 
First, an immense number of ignorant and imprudent 
investors and speculators would avoid ruinous losses, 





cable, laid in 1864, has been repaired in places where 
it touched rough ground, but is in perfect working 
order, and the Malta and Alexandma, laid in 1868, 
though down nearly six years, has, we believe, 
never been interrupted. We might enumerate many 
shorter cables that have lasted for ten or fifteen years, 
The Atlantic cable of 1865 has been broken down 
since March 11, 1873. An attempt to repair it in 
the Great Eastern was made last autumn, but 
without success. The cable was apparently never 
hooked near the locality of the faults, and it seems 
very probable that the line of cable was never 
dredged over. Indeed, it is to be hoped that this 
was the case, as otherwise the fact of the cable 
never being felt would show that it was either buried 
too deep for the grapnels to reach it, or else that 
it was so weak as to break before giving an 
indication of its being hooked. 

No attempt has been made this year to repair it, 
and the directors of the Anglo-American Company 
in their report state that, ‘* the Board have come to 
the decision that it will be inexpedient to renew the 
attempt to re-establish the line until next year, 
when they expect to be able to fit out an expedition 
comprising the most efficient staff and the ships 
best adapted for the purpose, neither of which can 
be had this season.” ‘This seems to us a most strange 
statement. A ship of about 2000 tons would be ample 
for the purpose if the cable can be repaired at all, 
and surely during the winter the necessary ma- 
chinery could have been made and fitted, even if 
some ship already fitted could not be procured. 
The Dacia, a ship of 1800 tons, fully fitted, was, 
however, lying idle in the river during the summer 
fully equipped with buoys, grapnels, rope, &c., 
which have done the work of repairing a cable in 
the Caribbean Sea in water as deep as the Atlantic. 

As regards staff the company had the offer of the 
services of Sir S. Canning who laid the cable, and 
had correct charts of the line, with Captain Moriarty, 
R.N., C.B., who took all the observations on the 
laying expedition, Mr. F. C. Webb, and Mr. 
Sabine, for colleagues. No doubt the directors of 
the Anglo-American Company have every right to 
use their own judgment as to what is “‘the most effi- 
cient staff” for repairing their cables, but we doubt 
whether engineers and electricians will entirely agree 
with them in considering the staff we have named less 
efficient than the staff which in the Great Eastern 
failed to repair the cable last year, and as regards 
the most efficient ship, if by that is meant the Great 
Eastern, it is at least certain that she is a most ex- 
pensive -. to employ merely for repairing a cable. 
The cost of the last year’s unsuccessful attempt was 
about 70,0002. 

In any case it is at least to be regretted that the 
company could find neither ships nor staff to suit 
them for the attempt torepair their cable this summer, 
which we should say has been a remarkably fine 
one, for as Atlantic cables do not improve but 
deteriorate by age, the cable must be a little weaker 
next year than it is this. 

On the actual mechanical strength of the cable 
next year much will depend. If it should be pro- 
perly hooked and handled and still cannot be raised 
on account of its weakness, the life of an Atlantic 
cable of the type at present employed will be de- 
termined as being something between eight and ten 
years. This will be very near to Mr. Robert 
Stephenson's estimate, and shareholders will have to 
look to their accounts and see whether they are 
pre to renew their cables, say, every ten years, 
with a profit to themselves ; and if this is impossible 
we must evidently adopt a different type. 

The cable was fast year raised near the Newfound- 
land banks in about 400 fathoms, and a piece cut 





out and tested for tensile strength, and we believe it 
was only about 30 per centweaker than when first laid. 
This, although to some extent enco ing, does not 
in the least prove the strength of the odbetbtodatane 
The nature of the ground on which cables lie has a 
material effect on the outer covering. Portions of a 
cable laid in 1860 between France and Algiers were 
dredged up in 1871 in 400 fathoms off Minorea, and 
the outer covering of steel and hemp similar to the 
Atlantic cable found to be completely destroyed, to 
that the piece would only bear a few fathoms of its 
own weight. This was on a soft muddy bottom, 
As regards the nature and cause of the two faults 
(for there are two) in the 1865 Atlantic, the first 
one would appear, by the insulation having failed 
suddenly, to be due to absolute mechanical rupture, 
but beyond this there is very little to guide any one 
in forming an opinion. There are few cases of 
cables which, after being submerged safely in deep 
water and lasting for years, have then failed and 
been repaired. The Falmouth and Gibraltar, laid 
in 1870, and repaired this year was found chafed 
through at a depth of 1000 fathoms. The Direct 
Spanish cable failed suddenly in the Bay of Biscay, 
and was found for a mile to be swallowed up in the 
ground in a depth of 1300 fathoms, asif by volcanic 
action, the bottom being stiff blue clay. 

If there is any part of the Atlantic crossed by the 
Atlantic cables having the same species of bottom as 
that where the Algiers cable of 1860 was dredged 
up, there would be a certainty of the cable decaying 
to such an extent that if lying also over a ridge 
it would eventually break. Nor does it seem so 
entirely improbable that volcanic action or move- 
ments of the ground similar to that which un- 
doubtedly occurred in the Bay of Biscay and 
also in the Persian Gulf may oecur on some por- 
tions of the route. ‘The question of the feredo 
also arises. Cables in the Mediterranean have 
been found attacked by these insects at great 
depths, but in these cases, probably from the cables 
thus examined not having been submerged long 
enough, the boring was only slightly into the sur- 
face. In shallow water, cables have been found with 
holes bored through the gutta percha down to the 
copper wire, thus entirely destroying the insulation. 

Thus a piece of cable laid in Kurrachee harbour 
was found bored down to the copper, the insect 
having got in, in places where the outer protecting 
wires were a little open; more recently, too, the cables 
in the Irish Channel have been found attacked. Two 
wires in the Dublin and Holyhead cable laid in 1871 
have just been found thus injured, and are rendered 
useless, This cable has each of its outer sheathing 
wires covered with a coating of tape and thus the 
actual iron wires do not touch each other, so that the 
insect is able to pass between them. The Atlantic 
pattern of cable is still more open to the attack of 
the insect, as the outer steel wires, being each covered 
with a thick coating of Manilla hemp, are separated 
from one another by more than their own diameter. 
We have no experience yet of this insect having 
attacked an Atlantic cable, and should this ever 
occur the pattern of all future Atlantic cables will 
have to be entirely revised. ‘The pattern of the 
cables used on the principal lines in the Mediter- 
ranean and on the Direct Spanish, where the steel 
wires touch each other, would be a much safer 
ore in localities where the attacks of this insect 
are to be feared. 

But should the danger be found to extend to the 
Atlantic it is doubtful whether the insulation of 
such important lines should depend even on the 
certainty of the outer wires touching one another 
throughout. Inthe case of the Wexford cable, 
where the outer covering consisted of iron wires, 
supposed to touch throughout, the insect has found 
out places where they are a little open, and has 
thus been enabled to insinuate itself, destroying 
the insulation by boring through the gutta-percha. 
It is evident that in these localities at least a more 
certain protector than the iron wires is required. 
Some four years ago Mr. F.C. Webb devised the 
application of a thin steel armour to the insulated 
wire, but it has never yet received any practical 
application, Something of the sort must, howev«T, 
be adopted wherever the attacks of the feredo bave 
to be resisted. 
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1 he site of the town was, it is true, occupied by a | chased the existing works and constructed a storage 
fow straggling farm-houses and indifferent cottages ; | reservoir at Powka Beck, about nine miles from 
but according to Mr. Jacob, the borough surveyor | Barrow. Last year, also further powers were ob- 


(who, a few weeks ago, read a very interesting paper 
on the rise and progress of the town, before the Asso- 
ciation of Municipal and Sanitary Engineers), the 
population at the date we refer did not exceed 200 
souls. At present the population is estimated atno less 
than $5,000, it having nearly doubled itself since 1871. 
Even thirty years ago, however, the shipment of 
ores was carried on at Barrow, there being, accord- 
ing to Mr. Jacob, some timber shipping stages, to 
which access was gained by tramways from the 

e, or by a cart-road across the sands, all the 
ores be ing brought down from the mines in ordinary 
carts by road. In 1844, however, the Furness 
Railway ¢ ompany obtained from Parliament powers 
for the construction of a line from Kirby Ireleth to 
Lindal, and a connecting line from Dalton to 
Barrow, while in 1846 they applied for powers to 
eonstruct an extension northwards to Broughton-in- 
Furness, and eastward to Ulverston, the Whitehaven 
and Farness Junction Company at the same time 
getting an Act for the now existing coast line which 

nects Barrow with Carlisle and the North. In 
{848 the Furness Company’s railway was completed 
to Broughton, in 1854 to Ulverston, and in 1857 a 

e was opened from Ulverston to Lancaster, thus 
giving the communication with the London and 
North-Western system, while a branch from Carn- 
forth to Wennington gave access to the Midland 
Railway. 

In 1859 iron making was commenced at Barrow 
by the then firm of Schneider, Hannay, and Co., 
who at the end of the year just mentioned had one 
blast furnace in operation. Owing to the favour- 
ible situation of their works and the excellence of 
their arrangements, Messrs. Schneider, Hannay, and 
Co. were enabled to carry out iron-making with 
considerable economy and success, and the develop- 
ment of the Bessemer process and consequent vast 
demand for hematite iron which took place soon 
after their establishment, greatly promoted their 
prosperity. In 1860 they had four furnaces in blast, 
in 1862 the number had increased to seven, and in 
1866 to ten furnaces, while subsequently they trans. 
ferred their establishment to the Barrow Hematite 
Steel and Iron Company, of whose works we shall 
have to speak presently. Coincident with the 
growth of the great works just mentioned other in- 
dustrial establishments have been developed at 
Barrow, such for instance as the Barrow Shipbuild- 
ing and Engineering Works, very fine jute works, 
the wire works, the railway wagon works, &c., and 
the town is rapidly becoming a great industrial 
entre not dependent upon a single large estab- 
lishment like Seraing or Creusét, but one embrac- 
ing many fields ef manufacturing and commercial 
enterprise. 

Geographically, Barrow is admirably situated, 
Sheltered behind Walney Island is the small tract 
known as Old Barrow Island, this being originally 
separated from the site of the town by a channel 
which now forms the side of the Barrow Docks. 
These docks were constructed by the Furness Rail- 
way Company and opened in 1867. The dock 

mmmodation now includes the Devonshire Dock 
with an area of 30 acres, and the Buccleugh Dock 
with an area of 33 acres, besides an entrance dock, 
with gates having 60 ft. opening, which places the 
Devonshire Dock in communication with Piel 
Harbour. The docks were constructed from the 
ee of Messrs, McClean and Stileman, anda plan 
OT tl 


he! 


‘them with description will be found on pages 
60 and 262 of our fourth volume. In 1870 a 
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graving dock was completed, while shortly after it 
vas decided to commence the construction of an 
extensive tidal basin, having a depth of water over | 
the sill 6 ft. greater than that at the entrance of! 
the Devonshire Dock, the rapid growth of the} 
shipping business and the increase in the size of the | 
vessels to be accommodated rendering this augmen- | 
tation of the dock accommodation very desirable. | 
This new dock—the Ramsdea Dock as it is called— | 
8 now in progress, anda portion of the work | 
Snclosing a large area adjoining the Buccleugh 

Dock is in a very advanced state. The general 

position of the new dock aad of the basins already | 
existing will be better understood on reference to 
the plan which we give on the following . 

In its early days the water supply of ara was 
furnished by a company having reservoirs in the 
neighbourhood of Ireleth, but subsequently, in ac- 
cordance with parliamentary powers obtained in 
1364, the Furness Gas and Water Company pur- 





tained by the Town Council for constructing addi- 
tional storage works in the neighbourhood of Ulver- 
ston, borrowing powers to the amount of 106,500/. 
being authorised. We also learn from Mr. Jacob's 
paper, to which we have already referred, that in- 
1872 the Council obtained borrowing powers for 
175,000/., to be expended in various municipal im- 
provements. Amongst other matters the drainage 
of the town is being well cared for, a duplicate 
system of sewerage being in course of completion, and 
the idea being to separate the storm water from 
the sewage proper and to discharge the former into 
the sea, while the latter is to be either used for 
irrigation or clarified by some process before being 
discharged. The exact details of the scheme are, 
however, we believe, not quite fixed upon. 

Such is an outline of the rise and progress of the 
town in which the meeting of the Iron and Steel 
Institute is now being held, As it at present 
exists, Barrow perhaps resembles more the suburbs 
of some large city than anything else. There isa 
newness about everything, and the broad streets 
with many very good shops and fine piles of build- 
ings alterna with vacant plots not yet taken in 
hand by the builder, render it difficult for the 
visitor to get rid of the idea that he must be tra- 
versing an outlying district of some old established 
and prosperoustown. Whatever may be the new- 
ness of Barrow, however, it is certain thatfits inhabi- 
tants know how to give their visitors a thoroughly 
old-fashioned welcome. Everything has, in fact, 
been done to show the members of the Iron and 
Steel Institute that they are heartily received. 
The temporary Town Hall has been placed at their 
disposal for the purpose of the meetings, a portion 
of the market hall—tastefully decorated—has been 
prepared for the exhibition of objects of interest, 
the Barrow Exchange Committee have placed their 
temporary room at the disposal of the members for 
writing, &c., the Barrow Yacht Club have made the 
members of the Iron and Steel Institute members 
of the club for the period of their stay, and lastly— 
but by no means least—the Furness Railway Com- 
pany have not only provided special trains for the 
excursions, but have made the members’ tickets free 
passes over their line during the meeting. 

Tuesday, the first day of the meeting, was devoted 
to visits to various works in Barrow and its neigh- 
bourhood, which were thrown open to members, 
Of the Barrow Hematite Steel Works and Barrow 
Shipbuilding and Engineering Works we shall speak 
presently, and next in importance we may mention 
the Barrow Flax and Jute Works, which were 
completed in 1871. These works occupy a very fine 
collection of buildings fronting the docks, and contain 
a plant of the most modern type. Our space will 
not permit us to give this week any account of the 
processes carried on at these works; but we may 
mention that they give employment to nearly 2000 
hands—principally Scotch lassies from Dundee and its 
neighbourhood —and that they contain 85 spinning 
frames and 300 looms, while 60 more looms are, we 
understand, to be shortly started. Although called 
flax and jute works, jute only is now being treated, 
the fabric manufactured being sacking, and a very 
large proportion of it being converted into sacks 
on the premises. Messrs. Westray and Forater, 
who have extensive engineering works immediately 
opposite the jute works, also threw their establish- 
ment open to inspection, but the time available did 
not permit of a visit. 

At the Patent Brick Works of Mr. J. W. Wood- 
house, on the northern side of Barrow, was to be 


| seen the manufacture of bricks from ground clay by 


Platt’s process, The clay, when received in the 
works, if not in the proper state, is brought to the 
required condition for grinding by drying or moisten- 
ing, as the case may be. Sometimes it is dried arti- 
ficially by placing it in an open-sided building, the 
floor of which is traversed by hot-air flues. After 
being brought to the required state, it is repeatedly 
ground by passing it between rollers, and is then 
pressed into bricks in one of Platt’s brick presses, 
the clay in each mould receiving the impact of a 
falling ram before getting the final squeeze. The 
bricks are burned in a Hofmann’s kiln, the perform- 
ance of which is stated to be highly satisfactory. 
Tiles are likewise made at these works, while an 
inferior class of bricks is also made by the 





possible, while which remain, roe! crushed, 
do less damage. Of Mr. 8. J. Clay’s way 

ing Stock Works—which were visited b 
the members, and where Bessemer plant has 
been erected, and is nearly ready for use—we can- 
not speak here, as up to the time of our writing we 
have not had an o ity of ing them. 
We propose, however, to add a few words respect- 
ing the Carnforth Hematite Iron Works, to which 
ti visit was paid by several members on Tuesday 


t. 

The Carnforth Hematite Iron Works are situated 
at Carnforth Junction, where the Furness Railway 
joins the London and North-Western system. 
‘They include a remarkably fine blast-furnace plant 
erected from the designs of the present engineer, 
Mr. Edward Barton, while there is besides a Bes- 
semer plant and rail mill in course of completion. 
The blast furnaces are six in number, and are 65 ft. 
high, the largest being 20ft. in diameter at the 
boshes. They are all iron-cased, and the tops are 
closed, being fitted with the ordinary bell and 
hopper. The blast-heating stoves are all cast-iron 
pipe stoves, and they and the boilers are all fired 

y gas. The furnaces are all placed in one row, 


and connected g to galleries, the whole set being 
served by one t worked by a small winding 
engine, There are three blast-heating stoves, 


namely, one at each side and one at the back of 
each furnace, the latter being placed sufficiently far 
apart to give ample room for circulation about them 
in all directions. Behind the furnaces is a row of 
bunkers for coke and ore, these bunkers being sup- 
plied from a railway running over their tops. At 
present four only of the furnaces are in blast ; but 
during our visit another was being dried by a jet of 
gas drawn from the gas mains of an adjacent 
furpace—a very neat way of getting the necessary 
heat, At the end of the row of furnaces is a very 
fine engine-house, or rather a pair of houses con- 
nected with each other, these houses containing 
six blowing engines, namely, four for the blast 
furnaces and a pair for the Bessemer plant. Of the 
blast-furnace engines, the older are a pair of beam 
engines with 100 in. blowing cylinders, §4 in. steam 
cylinders, and 10 ft. stroke, while the other two are 
vertical engines by Messrs. Galloway, of Man- 
chester, with 84 in. blowing cylinders, In these 
engines the blowing cylinder is overhead, and the 
— cylinder a t “es of the a 
e steam piston having a planger on per 
side for the purpose of reducing the area cupeaed 
to the steam during the down stroke, when the 
weight of the moving assists the steam pres- 
sure. ‘The piston carries between the two 
cylinders a crosshead, having a connecting rod 
bearing out of line with the piston rod, the con- 
necting rod swinging close to, but on one side of, the 
iston rod, Atits lower end the conn rod takes 
old of an overhung crank on the flywheel shaft, the 
latter having one bearing on the engine frame and 
one in the engine-room wall. The valves of the blow- 
ing cylinder are di on the upper and lower 
sides of annular chambers which surround the 
blowin —— at its upper and lower ends, and 
they affo a large air way and work noise- 
lessly. The steam cylinder is fitted with a piston 
slide valve, this valve having its spindle provided 
with a kind of ratchet arrangement, so contrived 
that at each stroke the valve is moved round in its 
cylinder a small fraction of a revolution. A similar 
arrangement is adopted in the Bessemer blowing 
engines and in the rail mill engines, and it appears 
to be an excellent one and calculated to insure even 
wear. The Bessemer blowing engines are also by 
Messrs. Galloway, and are similar to those above 
described, except that they have, of course, smaller 
blowin linders, and that the two engines are 
, the flywheel being between them, 
Bessemer engines also have their blowing cylinders 
fitted with piston valves worked by an eccentric. 
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machines, &e., are not yet in place. The horizontal 
engines for the reversing mill are, however, fixed, 
and the other work is in hand. The two converters 
already mounted were formerly at Mr. Bessemer's 
works at Fast Greenwich, and there is nothing 
special in their arrangement. The ladle crane is 


| by Mr. Daniel Adamson, who complimented Mr. 
| Brogden on the spirit he had shown in undertaking 


so valuable an investigation, and urged the import- 


ance of carrying out further researches, which, | 
| found could not be conceived to act as poles in this 


whether successful or not as regards their im- 


mediate object, afford data for the demonstration | 


however provided at the ladle end with a crane | of first principles, and enable us to argue with more 


ib. 
aed for lifting off the converter bottoms. 
of this jib is connected by a tie rod with the centre 
of the ladle crane, and by means of an adjusting 
screw on this tie rod, the overhang of the jib can 
be controlled. At the straight or converter side of 
the jib, the latter communicates by arched open- 
ings with a chamber beneath the platform on which 
These latter are all 


the cupolas are mounted. 
being two 


Woodward's steam-jet cupolas, there 
large ones for pig, and two smaller ones for spiegel 
The runners from the cupolas to the converters are 
a series of cast-iron troughs, a very neat arrange- 
ment, It is intended, we understand, to experiment 
at Carnforth on the use of white iron in the Bes- 
semer converters, arrangements being, we believe, 
about to be made for the injection of a certain per- 
centage of carbon with the blast. This plan has 
already been successfully used in Austria, and it 
will be interesting to know how it will answer in 
this country. We may add that a pit has been pre- 
pared at Carnforth for the erection of a second pair 
of converters when necessary 

On Wednesday morning the meeting was formally 
ope ned at the Town Hall by Mr. J. T. Smith, the 
manager of the Barrow Hematite Steel Works, and 
now the Mayor of Barrow, who with a few appro- 
priate remarks, tendered the visitors a hearty wel- 
come Next it was announced that the R ght 
Hionourable Lord Granville has been elected to 
succeed Mr. | Lowthian Bell in the pre sidential 
chair, Mr. Bell's two years term of office expiring 
with the pre sent meeting. The announcement of 
the election of Lord Granville was most warmly re- 
ceived, and Mr, Bell was requested to commuuicate 
with him on the subject Then followed some 
miscellaneous business, shortly after which the 
serutineers appointed to examine the ballot papers 
announced the election of no less than sixty-eight 
new members, a most satisfactory sign of the pro- 
gress of this Institution. ‘The secretary, Mr. John 
Jones, also read a lengthy ‘list of gentlemen al- 
ready proposed for election as members at next 
meeting 

The first paper read on Wednesday morning was 
one ** On the Geology of the North Lancashire and 
Cumberland Iron Ore Districts,” by Mr, P. Wurz- 
burger. This paper, which we reprint on page 179 
of the present number, was a most useful one, giv- 
ing as it dida clear and concise account of the district 
in which the present meeting of this Institute is 
being held. Naturally, however, it is one not ad- 
mitting of discussion, but in reply to an invitation 
from the President, Mr. Wadham supplemented 
Mr, Wurzburger’s paper by some further explana- 
tions of the character of the iron deposits of the 
district. Mr. Wadham fully corroborated Mr. 
Wurzburger’s remarks as to the irregularity of the 
deposits in the Furness district, and the consequent 
risk attendant upon prospecting, it being quite pos- 
sible to sink a bore hole within a few feet of a rich 
deposit without getting any indication of the latter's 
existence. In the Whitehaven district the iron de- 
posits underlie the coal-bearing strata, but it by no 
means follows that the latter are always underlaid 
by iron, In reply to Mr. Cliff, also, Mr. Wadham 
stated that in the Furness district the ore was found 
both in basins and veins, the latter varying in 
thickness from 3 ft. to 60 yards, 

Phe second paper read was one by Mr. Alexander 
Brogden, M.P., ** On the the Rampside Boring near 
Barrow,” this paper, which dealt with a most in- 
teresting subject, being published by us on page 
192. The Rampside boring is inte nded to de- 
monstrate the existence or non-existence of coal 
beneath the red sandstone in the neighbourhood of 
Barrow, and judging from a comparison of the 
strata already passed through with those traversed 
during the boring at St. Sees, where coal has 
already been discovered, there seems to be a fair 
chance of the success of the undertaking. Alre ady 
the bore has reached a depth of 1450 tt., and the 
work is oe steadily. ‘The boring is being 
done with the diamond rock drill, and the “ cores” 
brought up by this machine, and exhibited by Mr, 
Brogden at the meeting, afford good evidence of the 
great valoe of this mode of carrying out trial sink. 





district, Mr. Adamson’s opinion is that they have 
been formed by deposition from water in the hollows 
or small valleys which at the time existed in the 
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submerged land, the various basins or pockets in 
which the ore is now formed having been surface 
hollows filled up by deposition, Mr. Adamson also 


dividuals who had 
researches in opposition to the expressed opinion of 
professional geologists. The Seaham district was 


gentleman who affirmed that “if he didn’t find 
coal, he would go on sinking until he reached hell 
and got cinder,” a threat which he luckily was not 
required to carry out. 

Third on the list came an admirably concise 
paper ‘“*On the Iron Ores of Sweden,” by Mr. 
Charles Smith, of Barrow, the local secretary for 
the meeting. Mr. Smith's paper we reproduce on 
page 188, and it is unnecessary, therefore, that we 
should give an abstract of its contents here. In 
commencing the discussion which ensued, Dr. C. 
W. Siemens objected to the views expressed by Mr. 
Smith as to formation of mineral deposits by electri- 
cal agency, as he stated that he could not conceive 
conditions existing which would allow of deposits 
being so formed, As pointed out by Dr. Siemens, 





ings. The only remarks made on the paper were 


the transmission of an electrical current between 


pointed out that in several districts coal had been } 
discovered through the labours of persevering in- 
versisted in carrying out their | 


which reaches over the ladle, and which can be | chance of correctness as to the causes which have | 
The top | led to the formation of metalliferous deposits. As 
regards the deposits of hematite in the Furness | 
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two poles immersed in a solution containing 9 me. 
tallic salt will lead to the decomposition of the salt, 
and the deposition of the metal at one pole. Bat 
the rocks between which the mineral veins are 


way, even if the fissure contained a metallic salt in 
solution, while, if deposited at all, the metal would 
be found in a metallic state, and not as an oxide. 
The true explanation of the formation of such veins 
as Mr. Smith referred to was considered by Dr. 
Siemens to be deposition of iron oxide carried in 
suspension by water. As Dr. Siemens pointed ont, 
during the early period of our planet's history, when 
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| the water, which subsequently formed the oceans, ex- 


quoted as an instance of this, the discovery of coal | 
there being due to the determined persistency of a | 


isted principally as aqueous vapour, this vapour must 
have existed near the earth's surface at a pressure 
of some fifty of our present atmospheres, and with 
a probable temperature of about 400 deg. Fahr. Such 
a vapour, if it carried any alkali in solution, would 
constitute a most [powerful solvent—as has been 
proved by Mr. Frederick Ransome, who, in his 
process of manufacturing artificial stone, obtains 4 
solution of flints by boiling them in a solution of 
caustic soda under pressure—and by its action 
would cause the rapid denudation of any rocks con- 
taining silica, thus setting free in a finely divided 
state any oxide of iron such rocks might contain. 
Such oxide might subsequently be carried off ins 
state of suspension by water, and ultimately de- 
posited in fissures. Mr. Smith, adverting to the 
high —- held by Dr. Siemens as an electrician, 
withdrew his theory as to the formation of metallic 
veins by electrical causes, and he also, in reply to aa 
inquiry from Mr. A. Brogden, added some facts con- 
cerning the deposits of ore found in the beds of 
of many lakes in Norway and Sweden, these deposits 
being still in process of formation, and being re- 
newed in a year or two if they are removed by 
dredging. Mr. Smith remarked also that the 
hematite thus deposited was of an inferior 
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character, and mentioned that it was sometimes 
collected in winter by dredging through holes 
broken in the ice. Mr. Sandberg, who spoke 
next, complimented Mr. Smith on the accuracy 
and fairness of the account of Swedish iron ores 
—— by him in his paper, and added that in 
>weden the idea had been largely adopted that the 
Geposits of lake ore were due to the action of ani- 
maleul@e 

that the d 


. ifficulties of transport and other reasons 
would ex 


tinue to maintain the ores of Sweden at 
‘uch & price that they could not be profitably im- 
ported into this country, except for special uses, and 
this view was upheld by Mr. x he Gjers, of Middles- 


brough, who was the next speaker, and who spoke of 


the efforts he had unsuccessfully made some yearsago 
introduce Swedish ore into this country for use in 


to 








Mr. Sandberg also expressed the opinion | 
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puddling furnaces as fettling. Mr. G. W. Maynard, 
of New York, who followed Mr. Gjers, compared 
the Swedish ores with those of the Lake Champlain 
| district, and mentioned that magnetite was much 
used for fettling in the United States. Mr. May- 
nard also referred to the statements made in Mr. 
Smith’s paper with reference to the behaviour of 
the magnetite dipping needles used in the search 
for magnetite, the latter exercising a valuable in- 
fluence on the needle, and in some cases not affect- 
ing it at all, a similar state of affairs as was found 
to exist in the Lake Champlain district. This Dr. 
Siemens pointed out to be a natural consequence in 


| beds of magnetite, being, in fact, a colo: magnet 
| with north and south poles. If the dipping needle 
the north 


— to be in the neighbourhood o: 
| pole of the bed, its south pole would, of course, be 








made to dip, or if it was in the neighbourhood of 
the south pole of the bed, a reverse action would 
take place, while if the needle was situated over a 
point midway between the north and south poles of 
the bed, the latter would be inert, this inertness not 
necessitating any alteration in the qualities of the 
magnetite per se. Next Mr. Snelus expressed bis 
agreement with the opinion expressed by Mr. Daniel 
Adamson during the discussion on a preceding 
paper, regarding the vast importance of thoroughly 
investigating natural laws, and he next proceeded to 
point out some facts which he had himself observed 
as bearing upon the question of the formation 
of metallic deposits. Mr. Snelus mentioned that 
he had in his possession a piece of iron ore which 
he believed came from Missouri, and which was 
a carbonate of iron at one end and a specular hema- 
tite at the other. The change into specular ore he 
anticipated might in this instance have been due to 
the presence in the immediate neighbourhood of 
a sample of a highly heated mass of rock which 
exerted a local influence. Mr. Snelus also stated 
that instances of the gradual change of magnetic 
ore into brown ore by atmospheric influences had 
come under his notice, and in speaking of kidney 
ore, he mentioned that he had in one case observed 
the formation in a puddle under a railway arch of a 
mass of silt with concentric layers exactly re- 
sembling the formation of kidney ore. Lastly, Mr. 
Bell in concluding the discussion dissented from the 
view mentioned by Mr. Sandberg as gaining accept- 
ance in Sweden, that the formation of the lake 
deposits was due to the action of animalculw. As 
Mr. Bell pointed out, such animaleul# could not 
separate the iron from the water unless the latter 
contained it in solution, and to a large extent, and 
as far as he was aware, no evidence existed as to 
the lake water holding salt of iron in solution. Mr. 
Bell considered it more probable that, considering 
the presence of abundance of vegetable matter, 
vegetable acids were formed which dissolved the 
iron found to a greater or less extent in most strata, 
and that the salts thus formed being unstable be- 
came converted into hydrated peroxide of iron, 
which was deposited. Altogether the discussion on 
Mr. Smith’s paper was, like the paper itself, a most 
interesting one. 

The next two papers in order were one “ On 
Ironstone Mining in Cleveland,” by Mr. A. L. 
Steavenson, of Durham, and one ‘‘ On a New Form 
of Wagon Drop for Blast Furnaces,” by Mr. T. 
Wrightson, of Stockton-on-Tees, Both these papers 
were of interest, but neither was followed by a dis- 
cussion, and as we print both papers in extenso on 
pages 176 and 177 of the present number, it is un- 
necessary that we should deal with them further 
here. Lastly came a paper ‘On Valves suitable 
for Working Hydraulic Machinery,” by Mr. Robert 
Liithy. In Mr. Liithy’s absence this paper—which 
we reproduce on page 177—was taken as read, but 
the secretary, Mr. Jones, read a letter from Mr. 
Henry Sharp, of Bolton, speaking highly of Mr. 
Liithy’s valves, while Mr, Snelus also testified to 


the satisfaction they had given at the West Cum- 
berland Works, where nine of them were in use, 
some having been in service over twelve months. 
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machines, &c., are not yet in place. The horizontal| by Mr. Daniel Adamson, who complimented Mr. 


engines for the reversing mill are, however, fixed, 
and the other work is in hand. The two converters 
already mounted were formerly at Mr. Bessemer's 
works at East Greenwich, and there is nothing 
special in their arrangement. The ladle crane is 
however provided at the ladle end with a crane 


jib, which reaches over the ladle, and which can be | 


used for lifting off the converter bottoms. The top 
of this jib is connected by a tie rod with the centre 
of the ladle crane, and by means of an adjusting 
acrew on this tie rod, the overhang of the jib can 
be controlled. At the straight or converter side of 
the jib, the latter communicates by arched open- 
ings with a chamber beneath the platform on which 
the cupolas are mounted. These latter are all 
Woodward's steam-jet cupolas, there being two 
large ones for pig, and two smaller ones for spiegel 
The runners from the cupolaa to the converters are 
a series of cast-iron troughs, a very neat arrange- 
ment, It isintended, we understand, to experiment 
at Carnforth on the use of white iron in the Bes- 
semer converters, arrangements being, we believe, 
about to be made for the injection of a certain per- 
centage of carbon with the blast. This plan has 
already been successfully used in Austria, and it 
will be interesting to know how it will answer in 
this country. We may add that a pit has been pre- 
pared at Carnforth for the erection of a second pair 
of converters when necessary. 

On Wednesday morning the meeting was formally 
opened at the Town Hall by Mr. J. T. Smith, the 
manager of the Barrow Hematite Stee] Works, and 
now the Mayor of Barrow, who with a few appro- 
priate remarks, tendered the visitors a hearty wel- 
come Next it was announced that the Right 
Honourable Lord Granville has been elected to 
succeed Mr. I. Lowthian Bell in the presidential 
chair, Mr. Bell's two years term of office expiring 
with the present meeting. The announcement of 
the election of Lord Granville was most warmly re- 
ceived, and Mr, Bell was reque sted to communicate 
with him on the subject. Then followed some 
miscellaneous business, shortly after which the 
scrutineers appointed to examine the ballot papers 
announced the election of no less than sixty-eight 
new members, a most satisfactory sign of the pro- 
gress of this Institution. The secretary, Mr John 
Jones, also read a lengthy ‘list of gentlemen al- 
ready proposed for election as members at next 
meeting 

The first paper read on Wednesday morning was 
one ** On the Geology of the North Lancashire and 
Cumberland Iron Ore Districts,” by Mr. P. Wurz- 
burger. This paper, which we reprint on page 179 
of the present number, was a most useful one, giv- 
ing as it dida clear and concise account of the district 
in which the present meeting of this Institute is 
being held. Naturally, however, it is one not ad- 
mitting of discussion, but in reply to an invitation 
from the President, Mr. Wadham supplemented 
Mr, Wurzburger’s paper by some further explana- 
tions of the character of the iron deposits of the 
district. Mr. Wadham fully corroborated Mr. 
Wurzburger’s remarks as to the irregularity of the 
deposits in the Furness district, and the consequent 
risk attendant upon prospecting, it being quite pos- 
sible to sink a bore hole within a few feet of a rich 
deposit without getting avy indication of the latter's 
existence. In the Whitehaven district the iron de- 
posits underlie the coal-bearing strata, but it by no 
means follows that the latter are always underlaid 
by iron, In reply to Mr. Cliff, also, Mr. Wadham 
stated that in the Furness district the ore was found 
both in basins and veins, the latter varying in 
thickness from 3 ft. to 60 yards, 

Ihe second paper read was one by Mr. Alexander 
trogden, M.P., ** On the the Rampside Boring near 
Barrow,” this paper, which dealt with a most in- 
teresting subject, being published by us on page 
192. ‘The Kampside boring is intended to de- 
monstrate the existence or non-existence of coal 
beneath the red sandstone in the neighbourhood of 
Barrow, and judging from a comparison of the 
strata already passed through with those traversed 
during the boring at St. Bees, where coal has 
alre ady been discovered, there seems to be a fair 
chance of the success of the undertaking. Already 
the bore has reached a depth of 1450 ft., and the 
work is proceeding steadily. The boring is being 
done with the diamond rock drill, and the “ cores” 
brought up by this machine, and exhibited by Mr, 
Brogden at the meeting, afford good evidence of the 
great value of this mode of carrying out trial sink- 
ings. The only remarks made on the paper were 


Brogden on the spirit he had shown in undertaking 
so valuable an investigation, and urged the import- 


whether successful or not as regards their im- 


of first principles, and enable us to argue with more 
chance of correctness as to the causes which have 
| led to the formation of metalliferous deposits. As 
regards the deposita of hematite in the Furness 
district, Mr. Adamson’s opinion is that they have 
been formed by deposition from water in the hollows 
or small valleys which at the time existed in the 
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submerged land, the various basins or pockets in 
which the ore is now formed having been surface 
hollows filled up by deposition. Mr. Adamson also 
pointed out that in several districts coal had been 
discovered through the labours of persevering in- 
dividuals who had persisted in carrying out their 
researches in opposition to the expressed opinion of 
professional geologists. ‘The Seaham district was 
quoted as an instance of this, the discovery of coal | 
there being due to the determined persistency of a 
gentleman who affirmed that ‘if he didn’t find | 
coal, he would go on sinking until he reached hell | 
and got cinder,” a threat which he luckily was not 
required to carry out. 

Third on the list came an admirably concise 
paper ‘*On the Iron Ores of Sweden,” by Mr. 
Charles Smith, of Barrow, the local secretary for 
the meeting. Mr. Smith's paper we reproduce on 
page 188, and it is unnecessary, therefore, that we 
should give an abstract of its contents here. In 
commencing the discussion which ensued, Dr. C. 
W. Siemens objected to the views expressed by Mr. 
Smith as to formation of mineral deposits by electri- 
cal agency, as he stated that he could not conceive 
conditions existing which would allow of deposits 


| 
| 





being so formed. As pointed out by Dr. Siemens, 
the transmission of an electrical current between 





ance of carrying out further researches, which, | 





two poles immersed in a solution containing a me. 
tallic salt will lead to the decomposition of the salt, 
and the deposition of the metal at one pole. But 
the rocks between which the mineral veing are 


| found could not be conceived to act as poles in this 


mediate object, afford data for the demonstration | 
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way, even if the fissure contained a metallic salt jn 
solution, while, if deposited at all, the metal would 
be found in a metallic state, and not as an oxide. 
The true explanation of the formation of such veins 
as Mr. Smith referred to was considered by Dr. 
Siemens to be deposition of iron oxide carried in 
suspension by water. As Dr. Siemens pointed ont, 
during the early period of our planet’s history, when 
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| the water, which subsequently formed the oceans, ex- 


isted principally as aqueous vapour, this vapour must 
have existed near the earth's surface at a pressure 
of some fifty of our present atmospheres, and with 
a probable temperature of about 400 deg. Fahr. Such 


| a vapour, if it carried any alkali in solution, would 


constitute a most {powerful solvent—as has been 
proved by Mr. Frederick Ransome, who, in his 
process of manufacturing artificial stone, obtains & 
solution of flints by boiling them in a solution of 
caustic soda under pressure—and by its action 
would cause the rapid denudation of any rocks con- 
taining silica, thus getting free in a finely divided 
state any oxide of iron such rocks might contain. 
Such oxide might subsequently be carried off ins 
state of suspension by water, and ultimately de- 
— in y seca Mr. Smith, adverting to the 
nigh position held by Dr. Siemens as an electrician, 
withdrew his theory as to the formation of metallic 
veins by electrical causes, and he also, in reply to an 
inquiry from Mr. A. Brogden, added some facts con- 
cerning the deposits of ore found in the beds of 
of many lakes in Norway and Sweden, these deposits 
being still in process of formation, and being re- 
newed in a year or two if they are removed by 
dredging. Mr. Smith remarked also that the 
hematite thus deposited was of an inferior 
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character, and mentioned that it was sometimes 
collected in winter by dredging through holes 
broken in the ice. Mr. Sandberg, who spoke 
next, complimented Mr. Smith on the accuracy 
and fairness of the account of Swedish iron ores 
given by him in his paper, and added that in 
Sweden the idea had been largely adopted that the 
deposits of lake ore were due to the action of ani- 
maleule. Mr. Sandberg also expressed the opinion | 
that the difficulties of transport and other reasons 
would continue to maintain the ores of Sweden at | 
Such a price that they could not be profitably im- 
ported into this country, except for special uses, and | 
os view was upheld by Mr. Jobn Gjers, of Middles- 
rough, who was the next speaker, and who spoke of | 


the efforts he had unsuccessfully made some yearsago | 
Swedish ore into this country for use in | 


to introduce 























puddling furnaces as fettling. Mr. G. W. Maynard, 
of New York, who followed Mr. Gjers, compared 
the Swedish ores with those of the Lake Champlain 
district, and mentioned that magnetite was much 
used for fettling in the United States. Mr. May- 
nard also referred to the statements made in Mr, | 
Smith’e paper with reference to the behaviour of | 
the magnetite dipping needles used in the search 
for magnetite, the latter exercising a valuable in- 


| fluence on the needle, and in some cases not affect- 


ing it at all, a similar state of affairs as was found 
to exist in the Lake Champlain district. This Dr. 
Siemens pointed out to be a natural consequence in 
beds of magnetite, being, in fact, a colossal magnet 
with north and south poles. If the dipping needle 

pened to be in the neighbourhood of the north 





ha 
pole of the bed, its south pole would, of course, be 


made to dip, or if it was in the neighbourhood of 
the south pole of the bed, a reverse action would 
take place, while if the needle was situated over a 
point midway between the north and south poles of 
the bed, the latter would be inert, this inertness not 
necessitating any alteration in the qualities of the 
magnetite per se. Next Mr. Snelus expressed bis 
agreement with the opinion expressed by Mr. Daniel 
Adamson during the discussion on a preceding 
paper, regarding the vast importance of thoroughly 
investigating natural laws, and he next proceeded to 
point out some facts which he had himself observed 
as bearing upon the question of the formation 
of metallic deposits. Mr, Snelus mentioned that 
he had in his possession a piece of iron ore which 
he believed came from Missouri, and which was 
a carbonate of iron at one end and a specular hema- 
tite at the other. The change into specular ore he 
anticipated might in this instance have been due to 
the presence in the immediate neighbourhood of 
a —_— of a highly heated mass of rock which 
exerted a local influence. Mr. Snelus also stated 
that instances of the gradual change of magnetic 
ore into brown ore by atmospheric influences had 
come under his notice, and in speaking of kidney 
ore, he mentioned that he had in one case observed 
the formation in a puddle under a railway arch of a 
mass of silt with concentric layers exactly re- 
sembling the formation of kidney ore. Lastly, Mr. 
Bell in concluding the discussion dissented from the 
view mentioned by Mr. Sandberg as gaining accept- 
ance in Sweden, that the formation of the lake 
deposits was due to the action of animalculm. As 
Mr. Bell pointed out, such animalcule could not 
separate the iron from the water unless the latter 
contained it in solution, and to a large extent, and 
as far as he was aware, no evidence existed as to 
the lake water holding salt of iron in solution, Mr. 
Bell considered it more probable that, considering 
the presence of abundance of vegetable matter, 
vegetable acids were formed which dissolved the 
iron found to a greater or leas extent in most strata, 
and that the salts thus formed being unstable be- 
came converted into hydrated peroxide of iron, 
which was deposited. Altogether the discussion on 
Mr. Smith's paper was, like the paper itself, a most 
interesting one. 

The next two papers in order were one “ On 
Ironstone Mining in Cleveland,” by Mr. A. L. 
Steavenson, of Durham, and one *‘ On a New Form 
of Wagon Drop for Blast Furnaces,” by Mr. T. 
Wrightson, of Stockton-on-Tees. Both these papers 
were of interest, but neither was followed by a dis- 
cussion, and as we print both papers in ertenso on 
pages 176 and 177 of the present number, it is un- 
necessary that we should deal with them further 
here. Lastly came a paper “ On Valves suitable 
for Working Hydraulic Machinery,” by Mr. Robert 
Liithy. In Mr. Liithy’s absence this paper-- which 
we reproduce on page 177—was taken as read, but 
the secretary, Mr. Jones, read a letter from Mr. 
Henry Sharp, of Bolton, speaking highly of Mr. 
Liithy’s valves, while Mr. Snelus also testified to 
the satisfaction they had given at the West Cum- 
berland Works, where nine of them were in use, 
some having been in service over twelve months. 
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"With Mr. Snelus’s remarks on Mr. I Aithy’s paper 





the proceedings in the Town Hall were brought to 
a conclusion, and after lunch, which was provided 


Shipbuilding ay 
ably fine establis 


proceedings to a conclusion. 


was given by the Barrow Hematite Steel Company 
under the presidency of the Duke of Devonshire, 
their chairman, was served to about 450 guests in insignificant exception, of one class; and though they vary 
the pattern —- at the shipbuilding works, the | considerably in their iron percentage, and to some extent in 
yeen lined and draped with bunt- 

ing, and most tastefully decorated and lighted for 
he COR. Renee eee Se Sy Sate, ele ae purity, which for the former would be 72, and for the latter 70, 


building having 


it has gone up to the time of our writing, the pre- 


sent meeting of the Iron and Steel Institute has | streak as the English red hematites, but is externally scarcely 


been a most successful one in every way, and the 
programmes already issued for the futare days’ 
proceedings give promise of further successes to 
come, Of these future proceedings we shall give 
an account next week, 


DUNLOP’S MARINE ENGINE GOVERNOR. 
Wa illustrate on page 187 a novel form of marine engine 
governor which is being introduced largely into the mer- 
cantile navy, and the ample experience concerning which is 
in all respects highly satisfactory. 
A brief explanation will, with the aid of the engravings, 
explain its arrangement. It consists essentially of an air 
chamber, fixed in the after part of the vessel, if furnished 
with a screw, or amidships if a paddle-wheel steamer. To 
the top of this air chamber, which is in free communica- 
tion with the sea, is attached a pipe, leading forward to 
the engine room, and connected to the lower part of a 
emall receiver, air-tight and provided with a rubber dia- 
phragm, on the upper side of which presses a spiral spring, 
and to which is connected a rod acting upon the throttle 
valve of the engine. 

Fig. 1, which is a part longitudinal and a transverse sec- 
tion of a veasel fitted with this apparatus, shows the 
general arrangement of the parts; the air vessel A is shown 
to a larger scale in Fig. 3. From this figure it will be seen 
that the chamber isin free communication with the sea, but 
that the communication can be cut off by means of the 
cock B, At the bottom of the chamber is a small cock C, 
by which the air vessel and pipes are filled with air, and 
which is always left open when the governor is not in 
operation. At the top of thechamber is the pipe H already 
mentioned, leading away towards the forward part of 
the ship through the screw-shaft tunnel to the apparatus 
shown in section in Fig. 2, and, generally, in the small 
sketch Fig. 1. 

The pipe H enters the lower part of this apparatus 
which is provided with the india-rubber diaphragm C. 
Immediately below this diaphragm is a collar in which the 
vertical rod attached to the diaphragm, and rises and falls 
with it, isguided. The upper part of this rod passes through 
a second guide formed by the adjusting nut F, and is con- 
nected by the screw coupling sleeve K to a second rod, the 
end of which is attached to the slotted lever T, on the 
throttle valve spindle. Within the open casing B, is a 
spiral spring E, surrounding the vertical rod, and pressing 
upon the upper face of the diaphragm C, tending to main- 
tain it always in a normal position. 

The action of the governor, it will be seen from this de- 
scription, depends tpon the compression of the air in the 
air chamber and pipes, and its consequent action upon the 
rubber diaphragm and vertical rod. This compression of 
the air of course varies according to the height the water 
rises in the air chamber, and depends upon the draught of 
water at any given moment. 

By regulating the adjusting nut F the pressure exerted 
on the diaphragm may be altered at will, to suit any given 
draught, and it is evident that as the submerged depth is 
greater or less than the normal, so will the action of the 
spring be affected, and through it the speed of the engine 
regulated. As the depth increases the augmenting pres- 
sure, acting against the spring, forces up the diaphragm, 
and more steam is admitted, while as the vessel rises, and 
the engines have lighter work, the compression in the 
chamber diminishes, and the rod is brought down by the 
action of the spring, thus reducing the steam admission. 

It will be evident that one of the principal advantages of 
this governor is, that it anticipates instead of being de- 
pendant upon the motion of the engine in regulating the 
acceleration or diminution of speed. 





Cross ov tus Ivrexsatrosat Exntsrriow at Key- 
stzetoy.—To induce artisans and others to visit the Ex- 
hibition for the purpose of gaining technical instruction, the 

of admission has been reduced to threepence each 
person on Mondays, Tuesdays, and Saturdays, being the free 
days at the South Kensington Museum. The Exhibition will 


Of both of these remark-| much iron as Sweden; the Furness district alone producing 
ments, the pressure upon our 
space compels us to defer giving a description until | 1° CC as with their w fully pare exes, bove cusseodad 
next week, while we can only mention briefly the | ;, manufacturiog iron which, in many branches of trade, 


dinner at the ship-yard, which brought the day’s appears for the present to be a necessity, and which is perhaps 
This dinner, which | the finest in Europe. On these considerations, I shall hope that 


’ THE IRON ORES OF SWEDEN.* 
By Mr. Cuances Saurrn, Barrow-in-Furness. 


more iron and iron ore than the whole of the latter kingdom. 
Notwithstanding this comparative insignificance in quantity, 


a brief account of the Swedish iron ores may not prove unin- 
teresting to many members of the Institute. 
Swedish Iron Ores—The iron ores of Sweden are, with an 








other constituents, they have a very great external similarity. 
The ore is either magnetite or red hematite, containing every 
percentage of metallic iron, from 30 per cent. to almost chemical 


per cent. The hematite, called “ bloodstone,” gives the same 


distinguishable from the magnetite; both kinds are named in 

Swedish “Mountain” ores; they bave a slightly different aspect 

to the Spanish and Algerian magnetites, but possess nearly the 
same blue-black colour. 

Brown Iron Ore.—A small varying quantity of brown 
hematite is procured in the south of Sweden, from the large 
bogs of Smaland; and in winter a similar ore is dredged from 
the bottom of certain lakes in the same province. The average 
of this ore would probably not exceed 25 per cent. metallic iron, 
though it occasionally contains 50 per cent.; frequently it is so 
intermixed with sand as to be of little value; phosphoric acid is 
generally present, sometimes up to 4 - cent.; manganese is 
often a constituent, and in a few places has a strength of 20 per 
cent. The yearly quantity raised of this ore is as varied as its 
composition; in 1855, it was 12,000 tons; in 1860, 20,000 
tons; in 1866, 8000 tons; in 1867, 17,000 tons; in 1869, 
6000 tons; in 1871, 15,500 tons; in 1872, 12,000 tons, 

Other Ores of Tron—The other ores of iron, with trifling 
exceptions, do not occur in Sweden. The red and brown bema- 
tites and the oolitic ores, such as those we have in England, are 
absent altogether; chalybite, the white carbonate, is found in 
hand specimens in a few of the metalliferous mines; and a thin 
insignificant bed of argillaceous iron ore has been met with in 
the Skane coalfield. : 

Constituents of Iron Ores.—Judging from official returns, 

the average yield of the “ Mountain” ores throughout the king- 
dom is under 50 per cent. metallic iron. In 1872, from 671 
mines, 718,000 tons ore were raised, and 333,000 tons iron 
were manufactured; but of the former, 12,000 tons were bog 
and lake ores, with very low percentages, and about an equa 
quantity of the “ Mountain” ores was exported to Finland. 
hesides the iron oxide, the main constituent of the ores is 
almost invariably silica. Lime, magnesia, and alumina are 
generally present ; the last usually in the smallest quantiry. 
Phosphorus bas rarely a greater strength than 0.05; though in 
some ores, not worked, upwards of 1 per cent. is found; and it 
sinks to 0.004 at Persberg, and to 0.003 at Dannemora. Sul- 
phur, with a few marked exceptions, is not generally present to 
a much greater extent than phosphorus. 
Geological Position of Irom Ores.—The surface of Sweden 
is mainly covered by plutonic rocks, of which granite is the 
most abundant, although large areas are occupied by gneiss, 
mica-slate, and every variety of porpbyry; there is also a 
felspathic rock peculiar to Sweden, termed “bhelleflinta,” or 
leelite, which, though small in quantity, is of great importance 
in reference to iron, as this metal is nearly always present 
where helleflinta occurs. Over a vast area, in these graniti- 
ferous rocks, iron ore is found in greater or less abundance; 
though, doubtless, the iron districts are still most im- 
perfectly known, as so much of the country, especially in the 
north, 1s for iron-making purposes inaccessible. Far in the 
north, beyond the head of the Gulf of Bothnia, the iron de- 
posits of Gellivara are probably the richest in the world; but 
the rigour of the long winter bas, hitherto, prevented any com- 
mercial success in the working of the mines; and, according to 
the Government returns, the annual production does not reach 
50 tons of ore. More to the south, a few smali mines are 
worked, but only on the most limited scale, until the parallel of 
Gefle is mor | We may, perbaps, assume that future re- 
search will prove that Sweden s the greatest stores of 
her purest ore in ber most northern provinces; but we can 
scarcely hope that these can be made available, without changes 
in value taking place that, at present, cannot be anticipated. 
In the southern portion of the kingdom very little ore is raised. 
The main bulk is obtained from the central provinces. The 
counties cf Kopparberg and Orebro alone produce 50 per cent., 
and Westmaniand and Wermland 30 per cent. of the whole 
ield. 

Mode of Occurrence of Irom Ore—Iron ore is by far the 
most important Swedish mineral. The “Mountain” ores 
oceur in veins, which are sometimes regular, but more geverally 
are deflected from a straight jine, and occasionally even form a 
semicircle, Usually they bave a north-east to a south-west 
direction, though north to south and east to west veins occur. 
Their width varies from mere strings up to, as at Dannemora, 
150 feet. Probably 30 to 50 ft. would 
of the veins now worked. Im some instances, these can be 
traced for some distance along the surtace ; but, commonly, they 
dip down at a steep angie. As so many are known, few have 


200 or 300 ft. deep, other shallower veins have been started, 


except in the more unportant deposits. 
ode of Formation.—The mode of formation is, as yet, an 


opposition to each of the more popuiar solutions. The veins 
are occasionally found in gneiss; at other times in granite; but 





the general strength | 248 also about 2 per cent. manganese. 
= e centaged ore does not make the best pig iron. The mines have 


been thoroughly explored a8 to their depth; when worked to | Vein is somewhat irre 


unsolved problem. Many difficulties present themselves in| depth. The bottom 


generally, they are separated from their granitiferous 
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after so doing, makes ay 


It is commonly believed that the ore is an aqueous deposit. 
probably from hot water. Though many facts support this 
theory, many will not coincide with it; Pe ps the chief 
that there is not the slightest external a of the or 
being a pe he ge as it is in solid pln. sn masses, lying in 
equally solid , which in those cases where granite overiies ig 
unquestionably plutoni A ing that helleflinta is ay 
altered clay, which bas by no means been proved absolutely 
and that both it and the ore were deposited simultaneously, 
there would be some mechanical mixture of the two and no 
the perfect demarcation that exists. If the ore were ay 
aqueous deposition, it must necessarily have been, at some time, 
borizontal ; and whatever the convulsions were, which could, as 
in the Persberg instance, tilt up one end of the vein to the extent 
of 90 deg., they could not do this without a great dislocation of 
both the vein and the surrounding rocks, whether it happened 
before or after the soliditying of the ore and the helleflinta, and 
this is not the case. 

In certain instances, the iron oxide is found interspersed in 
grains for some distance on either side of a vein, which becomes 
more and more rich as it approaches the centre, where is the 
purest part. It is difficult to account for this on any ordinary 
aqueous or igneous theroy. 

The peculiar magnetic properties of much of the “ Mountain” 
ore offer little assistance to the solution of the problem of its 
formation. The magnetite and hematite are found closely 
intermixed, the one bighly magnetic, the other not affecting the 
needle; the ores being similar in appearance and constituents, 
Some masses of magnetite are much more magnetic than others. 
affecting the — throngh 20, or even 560, fathoms of inter. 
vening rock ; whilst to some bodies of equally true magnetite 
the needle will not dip, though not more than 10 fathoms of rock 
intervene. 

In several districts, especially in the Norberg mines, and, toa 
less extent, in those near Nora, the ore has a very singular 
striped appearance, coused by numerous veins, or nearly parallel 
layers, ot crystallised quartz lying amongst the ore. 

May I be allowed to suggest that perhaps electricity may 
have been the chief sgent in the formation of these mineral 
deposits. It is difficult to understand in what possible way 
they could be formed by volcanic action; and it appeared to me 
to be equally impossible to understand how these veins of iron 
ore, which dip steeply over immense areas of country, could 
owe their origin to water, without exhibiting some trace of 
aqueous deposition, especially when their centres are the purest 
part, whilst they gradually on either side pass imperceptibly 
into the surrounding rocks. It seems still more difficult to 
account, either by the aqueous or igneous theory, for the 
finely-veined ores of = consisting of thin parallel layers 
of magnetite and crystallised quartz. But what might be difi- 
cult or impossible for fire or water to accomplish, might perbaps 
be effected by electricity, if we assume that currents may have 
acted, in dednite directions, for long periods of time, segre- 
gating the particles of iron oxide, which exist in a slight per- 
centage throughout vast masses of many Swedish rocks. 
Although there is so strong a similarity amongst all the 
Swedish “mountain” ores, there is generally a sufficient 
divergence in chemical composition to give a separate cha- 
racter to most of the districts, and to some of the individual 
mines. 

Bispberg Mines.—Pre-eminent for its purity is the best 
Bispberg ore, which contains up to 70 per cent. metallic iron, or 
almost a chemically ee oxide; only a small proportion reaches 
this high standard, the bulk of the output varying from 60 to 60 
percent. The mines, which are 30 miles south-east of Fabluo, 
claim an antiquity of 600 years; they are very small, produc- 
ing under 15,000 tons annum. On account of the purity 
of the ore, it is much esteemed as a mixture, but from the 
isolation of the mines it becomes very expensive to most of the 
works which use it. From the working drawings it did not 
appear as if the production could be much increased. The 
greatest depth is about 700 ft., with the vein, which lies ia 
quartz and tale-schist, dipping steeply. 

Persherg Mines.—Much the largest iron mines in Sweden 
are those at Persberg, near Filipstad, in Wermiand. The 
veins, of which the largest is 66 ft. at its greatest width, lie 
altogether in helliflinta. The deepest workings are over 600 ft. 
below the surface, the largest 400 ft. to 500ft. The annual 
production has lately been between 50,000 and 60,000 tons. 
The ore rarely contains less than 50, and rises to 60 per cent. 
metaliic iron; it is much valued for furnace purposes, for its 
purity and freedom from deleterious ingredients; it commands 
« higher price than that from apy other large mines, and, tos 
great extent, the iron ore market of that part of Sweden is 
regulated by its selling price. Persberg is said to have beea 
worked for 500 years. 

Dannemora Mines.—The most famous of the Swedish iron 
mines are those at Daunemora, in Upsala County, away from 
the main iron districts. The annual production is under 25,000 
tons, and has varied but little for over twenty years. The ore 
contains from 25 to 60 per cent. metallic iron; very little bas 
over 50 per cent., and the average is much below; most con- 
tains sulticient lime and silica to be smelted without a flax; # 
The highe-t per- 





been worked steadily for four centuries; the largest is in three 


sections, the centre, an open work, being the chief. The mam 


r; it has an average width of 100 ft. 
being 150 ft. at the widest, and bas been explored 900 ft. in Jengta 
in the o work, whieh is 200 ft. wide, with walls, either per- 
pendic: or slightly overhanging, of over 500 it. in vertical 
of this extraordinary mine was co 

during my visit in the month of August, with large blocks of 
ice. The veins lie in hellefiinta, of which there are several 








close on the 3let of October. 


* Paper read before the lron and Steel Institute at Barrow. 
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they are held under a tenure that prevents more than a 
oat sin quantity being raised. The ore is never sold, but goes 
solely to the furnaces of the differeut joiut proprietors. The 
| eewst owner is Baron de Geer, the representative of a Dutch 
(mly whieb, in the seventeenth century, acquired @ practical 
monopoly over the iron trade of Sweden ; most of their works 
and mines have passed into other bands, but they still retain 

sts, where is manufactured, from Dannemora ore (the en- 
rcled Ly iron), the aout a yg , 

Grangesberg Mines —A new railway will. shortly open up 
he G eebas district, in Dalecarlia, which it is considered 
may prove the most productive ia Sweden, At present the 
mines are cramped by expensive transit. The ore in the most 

thern part of the district is of very high quality, and free 
from phosphorus; but this ingredient ingreases regularly in a 
northerly direction, until in the extreme north the ore is of littie 

ae. 
WO vorke rg Mines.—The mines round Norberg, in Westman- 
land, produce ebont 70,060 tons per. annum of ore which 
tains from 45 te 50 per cent. metallic irom, The striped 
appearance of this ore, caused by fine layers of quartz amongst 
the iron oxide, is peculiar, Notwithstanding its large a 
centage of silica, it makes good iron. . The veins are from 

ft. to 50 ft. wide, and lie in gneiss, but are se ted from it 
by bands, on either side, of belleflinta, About three years ago, 
a new ore was discovered here, containing 35 cent. iron and 
20 per cent, manganese, which it was ho might produce 
-piegeleisen; but it is understood that the experiments have 
not been successful, 

Nora Mines.—In the neighbourhood of Nora, in Orebro 
County, there are many mines; those at Striberg are second 

y to Persberg in production; but the ore is the poorest in 
the district, with only 48 to 560 per cent.; whilst at Dalkarls- 
berg, which is the deepest iron mme in Sweden—about 800 ft.— 
the best ore has 68 per cent. metallic iron, and very much rises 
to 60 per cent. Much of the Nora ore contains manganese; 
at the Wickers mines up to oes cent. The manganiferous ores 
almost always contain mundic (sulpburet of iron); in some 
cases they have to be caleined twice to drive off the sulphur; 
they are also much more close-grained in appearance than 
wdinary magnetite, and some become brown with two or three 

ays’ weathering. Many of the Nora veins are red hematite, 
which rarely contains over 55 per cent. metallic iron. Some of 
the magnetic veins have been proved over a thousand yards in 
yength. 

Schysshyttan Mines.—For the Bessemer steel trade, by far 
the most umportant mines in Sweden are those at Schysshyttan, 
ten miles from Smedjebacken, in Dalecarlia. The ore is a 
mixture of manganite and knebelite; the latter, a very rare 
silicate of manganese and iron, met with at Dannemora and a 
few other localities, but nowhere, except at Schysshyttan, in 
any quantity, The combined minerals contain 50 per cent. iron 
aod manganese; they produce, without the addition of an 
jer, the highest class of spiegeleisen. The vein, whic 
bas more the appearance of a lode, can be traced along the 
surface for a considerable distance; it is 200 ft. in breadth, and 
has been proved to 300 ft. in depth, without an ce of 
t Sette: the centre of the lode is the best, 4 the edges the 
ere is Hot good. 

Taberg Mines.—Far to the south of the general iron district, 
near Jonképing, in Smaland, is the remarkable hill of Taberg. 
As far as bas been ascertained, this hill, which rises 380 ft. 
above the level of the surrounding country, is a solid mass of 
close-grained serpentine, containing on the average about 30 per 
cent. metallic iron, and which is in appearance very like some 
of the hematite ores of the north. Two sides of the hill are 
perpendicular, and form quarries, whence has been taken for 
years the supply of ore for a dozen furnaces, which altogether 
have only an aonual production of 3000 tons pig iron. This 

n has been found well suited for a few purposes, and is very 
tough; but the demand is limited. The heavy percentage of 
wagnesia in the ore bas hitherto been an insuperable obstacle 
to any large manufacture. Were this difficulty overcome, this 
yaid be one of the most valuable iron mines in the 


i 


ober or 





gipgdum. 

Mode of Working Mines.—The foregoing are the chief re- 
presentative iron mines in Sweden, either for quantity of pro- 
duction, or quality of ore. All the mines are much alike in 
character, with the exception of Dannemora partly and Taberg 
wholly, as the mode of working is almost identical. In some 
cases the veins of ore come to the surface; but generally they 
are discovered by a magnet of peculiar construction, so made 
that the needle can dip as freely as turn horizontally; as soon 
as \hese magnets come over a body of magnetite, the needle 


wings round and points downwards to the mineral. When the 
resence of the ore is ascertained, a large hole is usually made 
wn to the vein, which may be worked open for a short time, 
alas tuost dip at a steep angle, the ore is mainly obtained by 


ining. As the walls are solid, only a trifling amount of timber 
‘, often none at all. The surrounding rocks are so firm, 

st it rarely happens any are brought down by the constant 
asting; the only mine that I saw, during a lengthened tour 
go the Swedish iron districts, which bad given way, or 

e unsafe, by the rock crushing, was at Guldsmedsbyttan, 

» County. The whole of the “ Mountain” ores, without 





[ ve to be blasted. The small shafts, that may 

‘ve to be sunk through overlying granite drift, are frequently 
© very rude construction, bound round with withes, and, if not 
round, of no regular shape. The drainage of the mines gives 
much trouble; except where steam is unavoidable, hydraulic 


P wer is always used, and often the pumps are worked by bobs 
% immense lengths, 

Royalty Laws.—Royalties in Sweden belong half to the land- 
‘ord and half to the discoverer of the mineral; but the former 
may take half the mine, if he elect todo so. On finding any 
‘epost, in the case of iron by magnet or otherwise, an applica- 
won is made to a Government official, termed bergmiister, who 
grants a certificate of ownership, should no adverse claim be 
Presented and proved within a given time. These bergmasters, 
or Whom there are ten, bave each a separate district, the whole 
“agcom being divided amongst them. They have very consi- 


Geradie power, and appear to settle almost all mining disputes. 
Value of Iron Ores-—The value of the iron ores varies to 
* great extent, depending not only on chemical composition, but 





®iso to a great degree on local position. 
Temembered that the key to the Swedish iron 
mineral, but the fuel, supply. This latter has 
growing in relative importance, until lately 
chief particular, Charcoal still remains, notwithsta 
importation of foreign cval and coke, the main fuel 
country; and as it deteriorates most materially in 
fuel supply determines the locality of most of the 
works. Often ore is carted twenty or ay Sie, OF Sens 
over a hundred miles by road, canal, railway; whilst 
urnaces have been built in Finland, where there is but little 
native ore; or in the Herpésand district, up the Gulf of Bothnia, 
where there is scarcely any i 
The ore in this way has often to bear a most burdensome car- 
riage, and its cost varies for every works. As far us possible, 
the annual supply is laid in during the. winter, as it is more 
cheaply transported over the snow and ice, than by road in 
summer, Many farnaces are dependent on a hard winter for 
obtaining any supply at all; such duriog a winter like the 
past mild one, when there was scarcely any snow, are obliged 
to be blown out. When the furnace proprietor raises his own 
ore, the cost warine arcialiy from 3s. to 16s. per ton, delivered 
at the works; some of the best ores are worked the 
cheapest. Norberg ore, with 50 per cent. iron and much silica, 
is quoted about 16s. per ton, delivered at Strémsholm, on the 
Milar Lake, where sea-going vessels can load. Ordinary ores, 
with a little over 60 per cent. iron, are sold in Wermland and in 
the Nora district at about 27s. per ton, delivered on the railway 
or at some mining centre. Persberg ore would be more expen- 
sive, and is quoted on a sliding scale according te percentage. 
Dalkarisberg ore, when containing 68 per cent., is quoted over 
50s. per ton, delivered on the railway. The majority of these 
ores would have to bear heavy carriage in odditioa fo these 


prices, which are from 50 to 100 a cent. higher than io 1871. 
Conclusion.—In conclusion, I have only to that this 
sketch does so little justice to the subject un , but I 


shall be satisfied if it has enabled the members of the Institute 
to obtain a clearer perception of the marvellous resources in 
iron ores d by Sweden. At t the iron trade in 
that country ay by want of fuel, labour, capital, and 
means of transit. But every year now should lessen these de- 
ficiencies, and we may, perhaps not without reason, look for. 
ward to a not distant future, when the iron trade of Sweden will 
be of European im nee, not alove from the quality, but also 
from the quantity, of the metal produced. 


VERTICAL BOILERS. 
To rue Epitor or Enorynenina. 

S1n,—I am glad to see that Mr. Geach sees at last that his 
boiler and that made by Messrs. Robey and Co. are alike 
only “ in principle” while practically different, 

This of course no one would pretend to deny. In prin- 
ciple all tubulous boilers are more cr less alike, but practi- 
cally their construction differs widely. 

Your correspondent doubtless knows that a principle can- 
not be made subject-matter of a patent, while the practical 
application of a principle ay f 

The case, then, is simply this: Mr. Geach, in putting the 
principle into practice, invented one mode of construction 
which he presents to the public. Messrs. Robey and Co. 
invent a superior mode, which they have patented. 

Apologising for further troubling you with the matter, 

I am, Sir, yours truly, 
J. Ricwarpson. 

Sept. 1, 1874. 








THE SEWAGE QUESTION. 
To rue Eprror or Exoiweentne. 

Srr,—I notice in No, 444, 3rd July, 1874, of Exarnerarya, 
an article on the “ Disposal of Sewage Matter at Rochdale,” 
containing a statement extracted from the annual report of 
the Health Committee to the Council. From this statement 
it a rs that the net cost to the corporation for the years 
1870, 1871, 1872, and 1873 has been respectively 1561. 18s. 1d., 
1571. 188. 7d., 2242. 15s. 9d., and 6371. 10s. 10d.; but on 
referring to columns “ made and sold manures,” we find in the 
four years 4981 tons manufactured to 2347 tons sold, leaving 
a balance of 2634 tons unsold. Now, as it is well known to 
all manure manufacturers that by keeping manure of this 
description it not only decreases consi ly in bulk and 
weight, but also perishes after a few months by losing the 
greater part of its ammonia, notwithstanding the acid origi- 
nally used in its manufacture, it is most probable that after 
four years keeping these 2634 tons of manure valued at 
28s. ba. a ton will have become nothing more than a mere 
heap of ground ashes worth perhaps from 2s. to 3s. a ton. 
The real ne cost for those four years should, therefore, be more 
like 4772 17s. 6d., 8391. 7s, 11d., 13732. 13s., and as high as 
B0511, 6s. 11d. for the last year, 1873. The proof of the 
manure being in the selling of it, &c. This gives ® mean 
average cost per closet of 18s. 6d.a year, whereas in 1869, 
under the midden system the corporation paid the contractor 
13001. for doing the service of the whole town. Having com- 
pared the cost of collection at Halifax by the Goux system, 
which is worked with the same size tubs as at I , only 
with absorbent linings inside, I found it to be nearly the 
same at both places. At Aldershot an annual subvention 
of 3s. per soldier is paid for the Goux service by the Govern- 
ment to the company, and if this subvention be applied to a 
town, assuming six people to a house, it would give 18s. as 
the anuual cost of service, and which nearly coincides with 
the above result obtained at Rochdale, i.c., 13s. 6d. As I know 
from experience, that unless all the manufactured manure at 
Aldershot be sold at 14, this service leaves but a very 
moderate profit to the Goux Company, I cannot exactly 
underst how it is that this so-c: Rochdale, or very 
rimitive system, should be made to give such excellent 
nancial results, and only cost the corporation 637/. a year 
for about two-thirds of the town. F 
If the advocates of the dry systems entertain 
idea of competing with the wet or 
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THE UTILISATION OF SEWAGE. 
Ar the meeting of the British Association at Belfast before 
Section A—Chemical Science—Professor Corfield read 
report of the committee on “The Utilisation of Sewage.” It 
contained an account of the various crops grown between March 
25th, 1873, and March 24th last, at the sewage farm which 
had been the subject of so many of the committee's in 
tions. The chief point of interest brought ont in the 
that during the year in question 37.7 per cent. of the 
ae to * arm oe are was recovered in 
the amounts during the previous years having 
ey per ont. The co ag were chiefly due to 
that v ifferent quantities were left standing 
end aah i The oa nitrogen recovered 
34.6 per cent. of that applied during the three years. The 
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would be able to make their investigations 
year. The funds having been exhausted, 
unable last year to carry on the gauging and anal 
for the connyiag ot of the work they had 
Professor we pee said, ms rele pes Sat ae 
report was— t eee c nitrogen su 
pled to the soil in sewage contd te feast ia tie s 
which were grown daring the I 
be clearly established by ts 
pent we gh a 5 or +a on me 's — 
proportion com nitrogen did pass 
crops, the quectis was then ppeee 0, Aor g eva for 
portant uses, The percentage whic 
observations made for some years necessarily varied somewhat. 
In the first of the three years, the 
about 40, in the second less, 26, and in the t 
mate was 37.7. All these proportions to men 
versed in the facts and conclusions prepared in this matter to be 
exceedingly great; indeed, the only wonder was that so much 
of the combined nitrogen, put in in the form it was, had been 
found in the crops grown on the soil. The soil on which the 
experiments had been made could hardly have supplied any- 
thing; indeed, it could hardly be = soil at all except as a 
merely complimentary expression. ere was sixty per cent. 
of flint in .. thirty per cent. of sand, and the rest was mere 
ravel, Not only bad a very considerable quantity of — 
n traced to the plants, but it bad been proved that alter 
several years of that treatment the soil had become very consi- 
derably enriched, and the nitrogen that was not found in the 
lants was, of course, retained in the soil, and would be valuable 
jor future crops, It had been felt by the committee and by 
others, who had watched with interest the of these 
experiments, that in order to yield reliable results the experi- 
ments should be continued for a number of years 
in order to obtain reliable results in matters so much compli- 


cated as that in question, where the result on the crops :) 
in any one reat might be ton favourable, oF might prsibly be 


¢ He ~ 


less favourable than warranted. The only trust y concla- 
sions will be those based on the most careful ex- 
tending over a considerable number of . They had been 
informed by the reporter that during the last year the com- 
mittee bad in what he might a state of ani- 
mation, and they had given the governing body of the Associa- 


tion to understand that they did not again mtend to make any 
demands on the funds of the Association, and it was felt that, 
without a correct analysis of the sewage supplied avd of the 
quantity of nitrogen in the crop, the experimenters could not do 
what they ought to do. The section would hear with satisfac- 
tion that this difficulty had been met in a manner which would 
prove a real benefit to accurate agriculture, by the 
consenting, in the most bee a ae give the funds neces- 
sary to carry on the analysis. thought to re~ 
poe Ba the stanalines without any , the labours: of the 
committee promised to be continued in a manner which would 
be favourable to their obtaining accurate and trustworthy data 
apdn that most important point, and it would be hard the 
committee to do more than that. 
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THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

At the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 41, Corpora- 
tion-street, Manchester, on Tuesday, September Ist, 1874, 
Thomas Schofield, Esq., Manchester, in the chair, Mr. L. E. 
Fletcher, chief engineer, presented bis report, which in this case 
incladed jculars of visits of inspection and a record of boiler 
explosions for the last two months. Of the commencement of 
this report the following is an abstract :— 


I cannot enter on the ordinary topics of my monthly report 
without making a brief allusion to the loss this Association has | 
suffered, since the committee last assembled, in the death of its | 
president, Sir William Fairbairn, Bart., C.E., F.R.S. 

This Association owes its existence mainly, if not exclusively, 
to the exertions of Sir William Fairbairn. He was one of its 
very earliest and most active promoters. As early as the year 
1851, in giving evidence with regard to a boiler explosion at 
Stockport which occurred about April of that year, he then ad- 
vocated the principle of boiler inspection, stating as follows :— 

* It seems to me that there should be some Association, either 
ander the local authorities or under Government, by which 
registers should be kept, not only with reference to the safety of 
the public, but also to show what duty engines and boilers per- 
form. The best results have arisen from such registrations in 
Cornwall, and it bas led there to the greatest possible economy.” 

Further, when giving evidence on another explosion which 
occurred about October, 1853, at Blackburn, he again called 
attention to the subject :— 

“ | think the inspection”—the importance of which had been 
previously enlarged on—“ would be better in the hands of the 
proprietors of steam engines, if they would undertake it, than in 
those of the Government; but it will be a question for the 
Government to determine whether, in order to protect the public, 
it will not be absolutely necessary to appoint a commissioner to 
make this inspection. If the proprietors undertook the work, it 
would have to be done under an Association of Employers, and 
I have no doubt it would be much more acceptable to mapufac- 
turers that they should have the control of their own engines 
and boilers than that the Government sbould interfere.” 

Again, in reporting on a boiler explosion at Rochdale, in 
July, 1854, the following occurs :— 

“ The frequent recurrence of these lamentable accidents seems | 
to me to be very likely to cause the enactment of some stringent | 
laws for the protection of the lives of all those exposed to such | 
catastrophes. 

“ It appears tome that it is possible, and quite practicable, to | 
establish an Association, for instance, in Rochdale and the sur- | 
rounding districts, the members of which should appoint one or 
two imspectors to take cognisance of a}l the boilers in the dis- | 
trict, and to report to the Association, weekly, in what state | 
they found the boilers, and why they were not im a working con- 
dition, if the inspector or inspectors thought such to be the case. | 
I do not think it would be any tax on the proprietors of boilers to 
pay 4 trifling sum yearly to meet the expenses of such an Asso- | 
ciation; for it strikes me forcibly that we should not only avoid | 
these very serious accidents, but I believe it would be productive 
of benefit to the proprietors, and save a great deal of money 
which is now lost by the frequent explosions.” 

In September, 1854, a meeting on the subject was held in the 
Manchester Town Hall. Of this meeting | find the following | 
entry in the Association's first minute-book, which I may bere | 
give —_— 





“ BOILER EXPLOSIONS. 

“ Ata meeting of gentlemen interested in the safe and econo- 
mical working of steam boilers, heid in the Town Hal! this 19th 
day of September, 1854, Benjamia Nicholls, Esq., Mayor of 
Manchester, in the chair, 

“A statement of the objects of the proposed Association | 


having been read by Mr. Fairbairn, C.E., F.R.S., 

“It was moved by Mr. Fairbairn, seconded by Mr. Edmund | 
Ashworth, and resolved unanimously :— | 

“* That in the opinion of this meeting it is desirable that an 
Association for the Prevention of Boiler Explosions and for 
promoting the Economical Working ot Boilers be forthwith | 
formed, and that Messrs. Henry Houldsworth, William Fairbairn, 
and Joseph Whitworth be appointed a committee for forming 
its rules and to make all requisite arrangements for giving it 
practic al effect.’ 

“It was moved by Mr. The 
Manchester Chamber of Comn 
Whitworth, C.E., and resolved usanim 

“*That a committee be now appointed to wait upon the 
millowners, printers, bleachers, dyers, eugines 
and others interested in the working of steam power io this city 
aod the surrounding districts, and to desire them to become 
members of the Association; and that the following gentlemen, 
those present, with power to add to their number, be requested 
to form such committee.’ 

“It was moved by Mr. George Peel, seconded by Mr. James 
Platt, of Oidham, and resolved unanim ; 

“* That a subscription be immediately entered into to defray 
the present expenses of estal lishing the institution. 

( Signed) “ Bexjamin NicHous, Mayor, Chairman. 

“ Mr. Bazley having taken the vacated chair, 

“It was moved by Mr. Fairbairn, seconded by Mr. Malcolm 
Ross, Vice-President of the Manchester Commercial Associatior 
and resolved unanimously and by acclamation 

“*That the best thanks of this meeting be given to the 
mayor, for his kindness in consenting to preside, and for his 
coaduct in the chair.’ 


mas Bazley, president of the | 
seconded by Mr. J seph 





usl¥:— 


machinists, 





usly:— 


* (Signed) Tuomas Baziry.” | 
Shortly after that meeting the committee appointed for 
making arrangements for the formative of this Association set 
vigorously to work, and fur some time appear to have held a | 
meeting every week. At the first of these meetings the 
minutes were signed “ William Fairbaira” and “ Joseph Whit- | 
worth,” At the second meeting, “ William Fairbairn ;” at the 
third “Joseph Whitworth,” at the fourth “William Pair- 
bairn;” at the fifth “ William Fairbairn” and “‘ Joseph Whit. 
worth ;" at the siath “Joseph Whitworth;” at the seventh 
“ Willam Fairbairn” and “ Joseph Whitworth ;" at the eighth ' 





| the students of the said Institution. upon the princip 


“ William Fairbairn” and “Henry Houldsworth ;” at the ninth 
“ William Fairbairn, Thomas Bazley, and Henry Houldsworth ;” 
at the tenth “ Henry Houldsworth and William Fairbairn ;” at 
the eleventh “William Fairbairn and Henry Houldsworth,” 
&e., &c. This will serve to show the active interest Sir 
William Fairbairn took in the formation of this Association. 
Before it could be fairly floated and subscriptions from members 
received, a preliminary fund was required, to which Sir William 
Fairbairn subscribed 151., and Sir Joseph Whitworth 151. 
while others joined, including Mr. Benjamin Nicholls, Mayor of 
Manchester for that year. 

Not only was Sir William Fairbairn one of the earliest 
moters of the Association, but he has ever since been one of its 
staunchest and most persevering adherents, always accessible 
to the chief engineer when desirous of seeking his advice, and 
always one of the most regular in bis attendance at the meetings 
of the executive committee, whose proceedings he assisted not 
only by giving the results of his engineering experience, but 
also by his courteous and dignified bearing in transacting the 
duties of the chair, so that his absence was always felt and 
regretted. 

Sir William Fairbairn always advocated the view that steam 
boiler explosions arose simply from a greater pressure of steam 
than the boiler was able to withstand, and never afforded any 
countenance to those fanciful and visionary theories that attri- 
bute explosions to mysterious causes. He always maintained 
that periodical inspection was adequate to prevent the — 
number of explosions, and wished inspection to be the funda- 
mental principle of this Association. 

His researches as to the power of internal furnace and flue 
tubes to resist collapse, which he reduced to a science, have 
been most serviceable to this Association in the conduct of its 
inspections, as well as bis researches into the strength of mate- 
rials and of single and double rivetted joints. 

The system of periodical boiler inspection which the late pre- 


Traffic, and the best Method of avoiding Evil and Tnconvenierce 
of —_ pte | on the same Roads. 

- On the ern Methods of Constructing the Foundations 
of Bridges. . ae 
_ 10. Gn Viedacts with Metallic Arches of Large Span, con. 
sidered with Special Reference to the Strains resulting from 
Changes in Temperature, and Structural Provisions for Re 
ducing or Eliminating such Strains. 

11. On the design, generally, of Iron Bridges of y 
Span, for Railway Traffic ; and on the Comparative Merits of 
European and American Wrought-iron Railway Bridges. 

12. On Dock Gates and Caissons, including a Deseription of 
the requisite External and Internal Arrangements, with recep: 
Practical Examples. . 

13. On the Appliances and Methods used for “ Tunne} 
Driving,” Rock-boring, and Blasting in this Country and Abroad 
with Details of the Cost and of the Results attained. ’ 

14. Onthe Permanent Way of the Railways of 1874, and the 
Extent of its Identity with the Permanent Way of 1834, in 
respect to the Rails, Fastenings, and Sleepers generally ; with 
Statistical Tables showing the Length of laid with the 
Double-headed Chair Rail and the Flat-footed Rail in different 
Countries at the Present Time. 

15. On the Block Systems of Signalling on Railways, an 
Means of Cuntieatoation with Trains in Motion. es. 

16. Oa Sorting Sidings for Railway Trains. 

17. On the Constant Service of ater Supply, with Special 
Reference to its Introduction into the Metropolis, in Substitution 
for the Latermittent System; and on the Waste of Water, and 
- es Apparatus for its Prevention. 

. On the various Modes of Dealing with Sew ei 
for its Dis l or its Utilisation. . ee 
: 19. A History of 7 Fresh-water Channel, Tidal River, or 
Estuary, accompanied by Plans and Longitudinal and Cross 
Sections of the Same, at various Periods, showing the Altera. 





sident of this Association did so much to introduce and foster 
some twenty years ago, has now become a national institution, 
and however widely it may spread, as it has begun to do, in | 
other countries, its origin must ever be associated with the name 
of Sir Willian Fairbairn, and I trust this Association will long | 
continue to prove, by its active operations, a fittiog memorial of | 
its founder. 


THE INSTITUTION OF CIVIL ENGINEERS. 
Tue Council of the Institution of Civil Engineers invite com- 
munications for the Session 1874-75 of a complete and com- | 
prehensive character, on any of the subjects included in the 
following list, as well as on other analogous questions. For 
approved original communications, the Council will be prepared 
to award premiums, arising out of spe ‘ial funds bequeathed for 
the purpose, the particulars of which are as under ; } 
1. The Telford Fund, given “in trust, the interest to be ex- 
pended in annual premiums, under the direction of the Council.” 


| This bequest (with accumulations of dividends) now produces 
| 


about 2501. annually 

2. The Manby Donation, given “ to form a fand for an annual 
premium or premiums for papers read at the meetings,’’ of the 
value of 10/. a year. 

3. The Milier Fund, bequeathed by the testator “for the 


| purpose of forming a fund for providing premiums or —- for 


e of the 
‘Telford Fund.’” This Fond (with accumaiations of divi- | 
dends) now realises nearly 165/. per annum. Out of this fund 
the Council have determined!to establish a series of scholarships 
—to be called “ The Miller Scholarships of the Institution of 
Civil Engineers”—for papers from students, and to award one 


| such scholarship, not exceeding 401. in value, each year, and 


tenable for three years. 

4. The Howard Bequest, directed by the testator to be 
applied “for the purpose of presenting periodically a prize or 
medal to the author of a treatise on any of the uses or properties 
of iron, or to the inventor of some new and valuable process re- 


| lating thereto, such author or inventor being a member, 


graduate, or associate of the said Institution. The income 
ainounts to upwards of 162. It is proposed to award this prise 
every five years, commencing in 1877. 

The Council will not, in any case, make an award unless a 
communication of adequate merit is received; but, on the other 
hand, more than one premiuin will be given, if there are several 
deserving memoirs oa the same subject. In the adjudication of 
the premiums no distinction will be made between essays received 
from a member, an associate, or a student of the Institution 
(except in the cases of the Miller and the Howard bequests, 
which are limited by the dovors), or from avy other person, 
whether a native or a foreigner. 

List. | 

1. On the Flow of Fluids and Gases. | 

2. On Portable Apparatus for Gauging the Materials, and 
for the Expeditious Mixing of Large Quantities of Portland | 
Cement Concrete. i 

3. On the Value and Strength of the different Materials used | 
for making Concrete; comparing, for Example, Portland 
Cement with Hydraulic Lime, Shingle with Iron Siag or Quarry | 
Rubbish, Coarse River with Fine Sea Sand, together with Ex- 
periments on the Proper Proportions of each, and of the Water, 
whether Salt or Fresh, to produce the Stroogest Miature. } 

4. Oo the Manufacture as now Practised of Iron and Steel | 
of various Qualities ; on the Effect on the Strength and Tenacity | 
of the Meta! of the Admixture of Foreign Substances; on the | 
various Experimental Tests by which the Quality may be | 

' 


axcertained; and on the Effects of Extreme Temperatures on 
Metals. | 

&. On the Process of Forging by the Hydraulic Press, and | 
on Effects of Pressure on Cast Steel in the Mould. 

6. On the Results of Experience in the recent Extended Use 
of Steel in Mechanism and in Works of Engineering. 

7. On the Construction of Warehouses and other Buildings 
for Storing Goods, with the Special View of Resisting Fire, and 
on the Relative Merits of Brickwork, lron, aud Timber for that 
ubject. 

8. On the Construction of Street Tramways, the best Means 
of adapting them for the Conveyance of Passenger and Goods 





tions in its Condition—ineluding Notices of any Works that 
may have been executed upon it, and of the Effect of the Works, 

20. On the Relative Value of Upland and of Tidal Waters in 
Maintaining Rivers, Estuaries, and Harbours. 

21. On the System of River and Canal Towage in Use on the 
Continent of Europe. 

22. On Recent Improvements in the Construction of Steam 
Boilers adapted for very High Pressures. 

23. On the best Practical Use of Steam in Steam Engines, 
andon the Effects of the various Modes of producing Conden- 
sation. 

24. On the Results of Experiments on Steam Jacketting. 

25. On the Modern Construction of Marine Engines, having 
Reference to Economy of the Working Expenses, by Super. 
heating, Surface Condensing, High Pressure, Great Expansion, 
&e 

26. On the Construction of Portable Steam Engines, or other 
Motors, of very Light Weight, suitable for Boats, Aérial Ma- 
chines, &c. 

27. On the Relative Cost of the Conveyance of Coal by Rail 
and by Steamer. 

28. On the various Descriptions of Pumps employed for 
Raising Water or Sewage, and their Relative Efficiency. © 

29. On the Employment of Water as a Motive Power, its 


Relative Advaatages and Disadvantages compared with Steam 


Power, and the Hydraulic Motors most suitable for Utilising 
the Power in the best Manner. 

30. On the best Methods of Removing Grain in Bulk froma 
Ship toa Warehouse, for Distributing in the Warehouse, and 
on the various Modes in which Grain is Stored in Bulk. 

31. On the Methods of Transmitting Force to Distant Points ; 
and on the Details of the existing Systems of Rope Trans- 
mission. 

32. On the Present State of Science with Regard to the 
Manufacture, Purification, and Distribution of Coal Gas. 

33. On the Manufacture of Mineral Oils, and the Lamps 
best adapted for their Consumption in Dwellings and Light- 
houses. 

34. On the “Output” of Coal in the United Kingdom, as 
compared with thatof other Countries, illustrated by Statisti- 
cal Tables, Plans, and Diagrams, Showing where coal is pro- 
duced, and where and how it is Consumed. 

35. Oa the Sinking to, and Machinery applied at, Deep Coal 
Mines (in Saxony, for instance), with a Notice of the Modifica- 
tions necessary in Future Coal Mining (erations suggested 
(or indicated) by the Workings of Deep Sinkings. 

36. Un Compressed Air as a Motive Power tor Machinery ia 
Mines, with some Account of its Application on the Continent. 

37. On the Dressing of Lead, Copper, and other Ores by any 
other Process than that of Water. 

38. On the Smelting of the Ores of Lead, Copper, Zine, and 
Tin, with Details of the Results and Costs by Different Methods. 

39. On Pneumatic Telegraphs, and on Pneumatic Despatet 
Tubes, designed with a View to Economical Working, and to the 
Attainment of High Speeds in Long Lengths of Pipe. 

40. On Recent Progress in Telegraphy, including a Notice of 
the Theoretical and Practical Data on which that Progress bas 
been based, with some Account of the Improvements in the 
Construction ot Land and Sea Lines, and in the Working la- 
struments. 

Lavscu ov a SrgameR.—Messrs. Canhffe and Dunlop 
launched on Saturday from their engineering and shipbuild- 
ing yard, Port Glasgow, an iron screw steamer of the iollow- 
ing dimensions, viz.: 240 ft. x 32 ft. 9 in. x 19 ft. 9in., and 
of about 1300 tors B.M. This vessel, which is the pioneer of 
a fleet at present being build, has been built to the order 
of the Rio Grande Do Sul Steam Ship Company, Limited, of 
London, and is intended for their passenger and cargo trathe 
between London and Kio Grande Do Sul. She has a band- 
some saloon aft, with accommodation for 30 first-class pat 
sengers, and forward on main deck for 300 emigrants 
Her engines, of 150 horse power nominal, which are bewg 
supplied by the same firm, and will be fitted om board st 
their wharf, are on the compound principle with ail the 
latest improvements. The ceremony of naming the ¥ 
the “ Donna Isabel” was performed by Miss Mary Dunlop 
of Glasgow. The “Donna Isabel” will be on the berth @ 
the East India Docks, London, early ip October. 
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THE BRITISH ASSOCIATION. 
Address of Professor James Tuomsos, C.E., LL.D., 
President of Section @ (Mechanical Science). 
j (Concluded from page 169.) 

Wrrnrs the past twenty years very remarkable progress 
hes been made in steam navigation generally, and more 
expecially, I would say, in oceame steam navigation. In this 
we meet with the realisation of great | results from 
the combination of improved m appliances, and of 
physical processes depending on a more advanced knowledge 
of thermo-dynamue science. he oe ” 

The progress in oceanic steam navigation is due mainly to 
the introduction jointly of the screw propeller, the compound 
engine, steam jacketting of the cylinders, superheated steam, 
and the surface condenser. i . 

The screw propeller, in ite original struggle for existence, 
when it came into competition with its more fully-developed 
rival, the paddle-wheel, met with favouring circumstances in 
the want then strongly felt of means suitable for giving a 
small auxiliary steam-power to ships arranged for being 
chiefly propelled by sails. For the accomplishment of this 
end the paddle-wheel was ill-suited: and so the screw pro- 
peller got a good beginning for use on long oceanic voyages. 
‘Afterwards, in the course of years, there followed a long 
series of new inventions and improved designs in the adapta- 
tion of the steam engine for working advantageously with 
the new propeller: and it has resulted that now, instead of 
the screw being used as an auxiliary to the sails, the sails 
are more commonly provided as auxiliaries to the screw. 
For long oceanic voyages it became very important or 
essential to get better economy in the consumption of fuel. 
In order to economise fuel, high-pressure steam, with a high 
degree of expansion, and with condensation, were necessary. 
This led to the practical adaptation for the propulsion of 
vessels of the compound engine, an old invention which ori- 
gineted with Hornblower im the latter part of the last 
century, and was afterwards further developed by Wolff. 
The high degrees of expansion could not be advantageously 
used im cylinders heated only by the ordinary supply of 
steam admitted to them for driving the piston; and more 
especially when that steam was boiled off directly from water 
without the introduction of additional heat to it after its 
evaporation. The knowledge of this, which was derived 
through important advances made in thermo-dynamic science, 
led to the introduction into ordinary use in steam navigation 
of steam-jacketted cylinders, and to the ordinary use, also, 
of superheated steam. 
nomy of space in the hold of the ship, which became the 
more essential when very long voyages were to be under- 
taken, and with the new requirement of greatly increased 
pressure in the steam, the old marine boilers, with their flues 
of rivetted plates, were superseded by tubular boilers more 
compact in their dimensions and better adapted for resisting 
the high pressure of the steam. In connexion with these 
various changes the old difficulty of the growth of stony in- 
crustations in the boilers became aggravated rather than in 
any way diminished. As the only available remedy for this, 
there ensued the practical development, and the very general 
introduction of the previously-known, but scarcely at all 
used, principle of surface condensation instead of condensa- 
tion by injection. A supply of distilled water from the con- 
denser is thus maintained for feeding the boilers, and incrus- 
tations are avoided. The consumption of coal is often found 
now to be reduced to about 2 lb. per indicated horse power per 
hour, from having been 4 lb. or 6 lb. in good engines in times 
previous to about twenty years ago. 

sefore the times of ocean telegraph cables, very little had 
been done in deep sea sounding; but when the laying of 
ocean cables came first to be contemplated, and when it came 
aiterwards to be realised, the obtaining of numerous soundings 
became a matter of essential practical importance. In the 
wdinary practice of deep sea sounding, as carried on, both 
before and since the times of ocean telegraph cables, until a 
yeer or two ago, a hempen rope or cord was as the 
sounding line, and a very heavy sinker, usually weighing 
from two to four hundred-weight, was required to draw down 
the hempen line with sufficient speed, because the frictional 
resistance of the water to that large and rough line moving 
at any suitable speed, was very great. The sinker could not 
be brought up again from great depths; and arrangements 
were provided, by means of a kind of trigger apparatus, so 
‘hat, when the bottom was reached, the sinker was detached 
from the line, and was left lying lost on the bottom; the line 
being drawn up without the sinker, but with only a tube of 
bo great weight, adapted for receiving, and carrying away a 
fpecamen of the bottom. For the operation of drawing up 
the hempen line with this tube attached, steam power has 


been ordinarily used; and practically must be regarded as | 


becessary 
A great improvement has, within the last two or three 
years, been devised and practically developed by Sir Wil- 
ham Thomson. Instead of using an hempen sounding line, 
or a cord of any kind, he uses a single steel wire of the kind 
manufactured as piano-forte wire. He has devised a new 
machine t r letting down into the sea the wire with its sinker, 
on for bringing both the wire and the sinker up again when 
“ Sottom has been reached. With his apparatus, in its 
‘west arrangement, and before it had arrived at its present 
* vanced condition of improvement, he sounded, in June, 
’S, io the Bay of Biscay, in a depth of 2700 fathoms, ora 
tne than three miles, and brought up again his sinker 
vd Amy weight, after’ it had touched the bottom; and 
wrought 1p also an abundant specimen of ooze from the 
ends .2 & suitably arranged tube attached to the lower 
nd of the sinker. 
nae important feature in his machine consists in a friction 
= bea eement, by which an exactly adjusted resistance 
coiled “ppled to the drum or pulley which holds the wire 
*¢ round its cireumferenee, and which on being allowed 


Siete @ 
r revolve, lets the wire run off it down into the sea. The 
*satance is ad 


s justed so as to be always less than enough to 
aP up the we 


ight of the lead or iron sinker, together with 


With increased efforts towards eco- | 





th , - 
ae waght of the suspending wire, and more than enough 


to bear up the weight of the wire alone. Thus it results that 


the arrival of the sinker at the bottom is indicated 
exactly on board the ship by the sudden cessation of the 
revolving motion of the 


D m from which the wire was un- 
rolling. 


Another novel feature of great importance 
introduction of an additional hauling-up drum or pulley, 
arranged to act as an auxiliary to main drum during 
the hauling up process. The auxiliary drum has the wire 

once or twice round its circumference at the time of 
uling up, and is turned by men so as to give to the wire 
extending from it into the sea most of the pull requisite for 
drawing it up out of the sea, and it the wire forward 
to the main drum there to be rolled in coils relieved from the 
severe pull of the wire and sinker hanging in the water. 
Thus the main drum is saved from being pm Be or crumpled 
by the excessive inward pressure which would result from 
two or three thousand coils of very tight wire if that drum 
unaided were required to do the whole work of hauling up 
the wire and sinker. 

The wire, though exposed to the sea water, is preserved 
against rast by being kept constantly, when out of use, either 
immersed in or moistened with caustic soda. The fact that 
steel and iron may be oe from rust by alkali is well 
known to chemists; and is considered to result from the 
effect of the alkali in neutralising the carbonic acid contained 
in the water, as the carbonic acid appears to be the chief 
cause of the rusting of steel and iron. 

This new method of sounding, depending on the use of 
iano-forte wire, was first ablidly pa by Sir William 
homson in the Mechanical Section of the British Association, 

at the Brighton meeting two years ago; and in the interval 
which has since elapsed it has come rapidly into important 
practical use. 

I have to-day already brought unde: your notice a system 


very 


consists in the 


| of elaborately-eontrived and extensively-practised methods of 


signalling and otherwise arranging for the safety of trains in 
motion on railways. These methods, in the aggregate, as we 
have them at present, may be looked on as the result of a 
gradual development, which, through design and intelligent 
selection, has been taking {piace during the last twenty or 
thirty years, or more. In contrast with this I have now to 
mention a reform towards abatement of dangers at sea, which 
at present is only in an incipient stage of its practical appli- 
cation, but which, I am sure, must soon grow into one of the 
important reforms of the future. I refer to the provision of 
means wuereby every important lighthouse shall, as soon as it 
is descried, not only make known to the navigator that a light 
is visible, but also that it shall give him the much more im- 
portant information of what re it is; that in fact it shall 
distinguish itself to him from all other lights either stationed 
on land, or carried by ships out at sea. The rendering of 
lighthouses each readily distinguishable from every other 
light by rapid timed occulations, was urged on public at- 
tention by Charles Babbage about twenty or twenty-three 
years ago, in connexion with a like proposal of his for tele- 
graphic signalling by occulting lights. His admirable idea, 
however, so far as it related to the distinguishing of light- 
houses, has unhappily been left almost entirely neglected until 
quite recently. Although I say it was almost entirely 
neglected, yet very important steps in the direction of the 
object proposed were taken many years ago by Messrs. 
Stevenson, engineers to the Commissioners of Northern 
Lights, and the flashing and intermittent lights introduced 
by them, and now used, although too sparingly, in various 
parts of the world, constituted a very great improvement in 
respect to distinctiveness. The first practical introduction of 
an intermittent extinction of a gas light, which is a method 
now likely to become fruitful in important applications with 
further developments, was made many years ago by Mr. 
Wilson at Troon; and an admirable application of this plan 
by the Mesrrs. Stevenson to carry out the principle of rapid 
signalling is to be seen in the Ardrossan Harbour light, which 
is alternately visible for two seconds, and then for two seconds 
is so nearly extinguished as to be invisible. The whole 
period —four seconds—is, I suppose, the shortest of any light- 
house in the world. This light fulfils the condition of being 
known to be the light which it is, within five or ten seconds 
of its being first perceived; and thus, in respect to dis- 
tinctiveness, I trust that I may, without mistake, say it 
is the best light in the world. Mr. John Wigham has 
succeeded in constructing large burners for the combustion of 
gas in lighthouses in general, including those of the first order, 
and embracing both fixed lights and revolving lights. He has 





also, in both these eases, applied with the most striking success 
the principle of occulation. Dr. Tyndall, in his reports to 
the Board of Trade, has dwelt frequently and emphatically on 
the ease with which gas lends itself to the individualisation of 
lights. By its application he affirms that, by simple arrange- 
ments, it would be possible to make every lighthouse declare 
itsown name. Within about the last two or three years, the 
subject has been taken up energetically by Sir William 
Thomson. He has become strongly impressed with the 
enormous importance of the object in question. He has 
perseveringly laboured in making trials in various ways, both 
by the method of partially extinguishing gas flames, and by 
the method of revolving screens; and 1 have pleasure in 
stating that, as a result of bis efforts, a self-signalling appa- 
ratus is now constructed for the Belfast Harbour Com- 
missioners, who are preparing to bring it into immediate use 
at the screw-pile lighthouse, at the entrance of the harbour of 
Belfast. I shall not now enter on any description of this 
arrangement, as I understand that the apparatus, which has 
already been temporarily erected for trial in the lighthouse, 
and has shown good results, is to be exhibited and explained to 
this section by Mr. Bottomley, who, as a member of the Board 
of Harbour Cosuniaicnam, has taken en active part in the 
promotior of the undertaking. 

I wish next to make mention of the very remarkable works 
at present in progress in the harbour of Dublin, under the 
designs and under the charge of Mr. Bindon Stoney. In 
order to form quay walls with their foundations necessarily 
deep under water, he constructs on land gigantic biocks of 


the low tide level; and so as to allow wer pana aha 
co alow of tao whahstasusns Mebapseaied ootabaea eee 
to allow of out the 


and other 
placing of the blocks, and 
dertaking, which are remarkable for boldness of conception 
and ingenuity of ae. The new methods of con- 
struction devised and applied in these works by Mr. 

are recognised as being admirably suited for “the heal aie. 
cumstances of the site of the works in the harbour of Dublin, 
and their various arrangements form a very important ex- 
tension of the methods of construction available to engineers 
for river and harbour works. 

While progress has been made with gigantic strides in 
many directions, in engi ing and in mien generally ; 
while railways, steamboats, electric telegraphs, have ex- 
tended their wonders to the most distant parte of the world; 
and while trade, with these aids, is bringing to our shores the 
produce even of the most distant places, to add to our com- 
forts and our luxuries; yet, when we come to look to our 
homes, to the places where most of our population heve to 
spend nearly the whole of their lives, 1 think we must find 
with regret that in matters pertaining to the salubrity and 
general amenities of our towns and houses, as places for re- 
oe my progress in improvement has not been made. 
Our house drainage arrangements are habitaally di - 
rg yee ; and this I proclaim emphatically, alike fa wafinente 
to the houses of the rich and the poor. We have got, since 
the early part of the present century, the benefit of the 
light of gas in our apartments; but we allow the pernicious 
products of combustion to gather in large quantities in thy 
air we have to breathe; and in winter evenings, we live with 
our heads in heated and vitiated air, while our feet are venti- 
lated with a current of fresh, cold air, gliding along the floor 
towards the fireplace to be drawn uselessly up the chimney. 
A very few peopie have commenced to provide chimneys or 
flues to carry away the fumes of their more important gas- 
lights, in like manner as we have chimneys for our ordinary 
fires. In mentioning this, however, as a suggestion of the 
course in which improvement ought to advance, I feel bound 
to offer a few words of caution, against the introduction of 
flue pipes for the gas flames rashly in such ways as to bring 
danger of their setting fire to the house. People have a strong 
tendency to require that such things as these should be con- 
cealed from view. In this case, however, special care should 
be taken against rashly placing them among the woodwork 
between the ceiling of the apartment and the floor of the 
room above; or otherwise placing them in unsafe proximity 
to combustible materials. In many cases it would be better 
to place the flue exposed to view underneath the ceiling, and 
by introducing some accompanying ornamentation to let 
the flue be regarded as a beneficent object not unpleasing to 
the eye. 

The atmosphere of our large towns, where people livo by 
hundreds of thousands all the year round, is not yet guarded 
against needless pollution by smoke, jealously, as it ough! to 
be. Many of the wealthier inhabitants take refuge in living 
in the country, or in the suburbs of the town, as far away as 
they can from the most densely built and most smoky dis- 
tricts; but the great masses of the ple, including many 
of all ranks, must live near their work, and for them at least 
greater exertions are due than have yet been made towards 
maintaining and improving the salubrity and the amenities 
of our towns. As to the abatement or prevention of smoke 
from the furnaces of steam engines, the main requisites have 
long been very well known; but sufficient energy and deter- 
mination have not yet been manifested towards securing their 
due application in practice. In too many cases futile plans 
have been tried, and on being soon abandoned, have left a 
strong impression against the trying of more experiments ; 
and this may account in part for the introduction of real im- 
provements having been so slow. Smoke occurs when fresh 
coal is thrown suddenly, in too large — at once, on a 
hot fire. By extreme care a fireman may throw coal into 
his furnace so gradually as to make very little smoke; but 
mechanical arrangements for introducing constantly aod 
uniformly the new supply of fresh coal have been devised, 
and several of these have been such as to reduce the smoke 
emitted to almost nothing. I have seen in the neighbourhood 
of Glasgow, at a large manufacturing establishment at 
Thornliebank, one method which is applied to about thirty 
ordinary 40 horse power boilers, in which upwards of 100 tons 
of coal are daily burned, and from the chimoeys of which 
not more smoke is emitted than from many a kitchen fire. 
This method is under the patent of Messrs. Vicars, of Liver- 
pool, and it seems to work very well. It has been about two 
years in work there. It was introduced at a time when coal 
was exceedingly high in price, as much to effect economy in 
fuel as to prevent smoke; and although the first cost was 
somewhere about 1501. per boiler, the proprietor con i‘ers 
himself to be already more than recouped tor his outiny, as 
a saving of fully 12 per cent. in the fuel consumed was 
effected. At the same works I have also seen in operation 
the method of Messrs, Haworth and Hors‘all, of Todmorden, 
which has, I am told, in certain circumstances, some advan- 
tages over the other. In this, asin the other, the coal is fed 
in uniformly by mechanical arrangements. |he mech»nisnm 
is different in the two cases, but the result io the m ton 
communicated to the coals is very much eltke in both. the 
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bed of coal, which is gradually supplied in front. is enused to 
travel along the bars towards the inner end of the /urnace, 
and the combustion proceeds in « very unilorm manner in 





conditions highly favourable to eeonomy of fuel, and without 
the emission of almost any visible smoke, 
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These two methods I have mentioned because they pew 
both to work very successfully in practice, while oth 
bring into effect the principle of action of the fuel which has 
long appeared to me to be the best that can be adopted for 


ordinary cases of steam-engine boilers. 


I have now i g= I think, enough of your time, and so 
v have endeav to select out of the 

i subjects which fal] within the ome of the 
Mechanical Section of the British Association, a few which 
have come more particularly under my own notice, and on 
it was in my power to give intelligence 
that might be interesting as to past progress, and suggestions 
that might be useful towards extension of improvements in 
the future. 








ON THE RAMPSIDE BORING, NEAR 
BARROW.* 
By Ma. Atexasper Baocenpes, M.P., Ulverston. 

I seep not say anything of the importance of the dis- 
covery of workable beds of coal in the Furness district. A 
— w years ago, Furness was known as a rich agricultural 

mining district; the mines containing the well-known 
hematite iron ore. These ores were to a limited extent 
smelted in the locality in charcoal furnaces, but were chiefly 
exported to Staffordshire, Durham, and Wales, for mixing 
with ironstones of those places. 

Since the discoveries of Mr. Bessemer, and the vast impetus 
given thereby to the manufacture of steel, the nature of the 
operations in this locality has much changed, and, although 
hematite still continues to be sent away for smelting else- 
where, a very large proportion is used in the furnaces which 
have been e here ; if, now, a good coalfield is discovered, 
and the coal proves suitable, it requires very little stretch of 
the imagination to predict that all the ore will be converted 
into iron or steel, within a short distance of the place where 
it is raised. 

Furness has bad its fair share of attention from geologists, 
and with them, as weil as with those who were not so well 
informed, the view, taken up to afew years ago, was that the 
strata occurring in Furness were below the ordinary coal- 
bearing rocks, the carboniferous limestone forming a very 
conspicuous feature, and the red sandstones near Furness 
Abbey being quate accepted as the old red sandstone. 
Nevertheless, from time to time efforts have been made to 
discover coal, some of these being under conditions most un- 
likely to prove successful. 

The most important of these efforts, and the one most 
vigorously conducted, was at Stank. I am informed that 
Professor Sedgwick was consulted on the probability of 
finding coal at Stank about fifty years ago, and that he gave 
@n opinion quite unfavourable to its discovery. Two pits 
were, however, sunk to a moderate depth, and the effort was, 
for the time, abandoned. As I have no knowledge of any 
record existing of these sinkings, | am unable to say whether 
they were sunk after the expression of opinion by Professor 
Sedgwick, or at an earlier date. 

The Barrow Hematite Stee] and Iron Company renewed the 
search a few years ago, with great vigour, and the professor's 
opinion was again elicited. He says, in a letter to Mr. W. 
Salmon, F.G.5., of Ulverston : 

“To find a good thick bed of coa), that would pay for 
working, in any part of the district borderinr, upon Stank, 
would be against all the analogy offered by the geological 
structure of the northern counties of England. After crossing 
the Scotch border, and indeed on the English side of the 
valley of the Tweed, there is a change of type; and there we 
do find good coal beds alternating with the lower part of 


carboniferous limestone. But the Furness beds belong to | : Ss 
| culty and delay, we succeeded in raising specimens of the 


the deposits of the common English type, and the works at 
Stank, after they get through the yellow limestone, enter on 
a series of beds which are far below the true coal-bearing 
beds of the North of England.” 

The search for coal proved fruitless, but the Barrow 
Company were rewarded for their efforts, by the discovery 
of a very extensive and valuable deposite of hematite ore 
occurring in the limestone, as is very generally the case in 
Furness. 

A most important communication from the late Sir 
Roderick Murchison and Professor Harkness, “On the 
Permian Rocks of the North-West of England and their Ex- 
tension into Seotland,”’ was read betore the Geological 
Society in February, 1864. These learned men stated as 
their opinion that the sandstones of St. Bees, of Corby, 
and of Furness, were the equivalents of the lower sand- 
stones or Rothliegende of the Upper Permian group, and 
thus placed them in a position above the coal-bearing strata. 

(Reference to Section at Barrowmouth near Whitehaven.) 

From the section, it will be see that the St. Bees 
sandstones (a) are succeeded by the red and green maris, 
with gypsum (6), then by the yellow magnesian fossiliferous 
limestone (c), followed by (¢) Breceia of (e), being the upper 
member of the Lower Permian, passing into (c), and finally 
the sandstones («) over the coal measures. 

The following section will show the relative position of the 
carboniferous limestone andthe Upper Permian, or St. Bees, 
sandstone as existing in Furness. 

(Reference to Section from Park to Furness Abbey.) 
1. Carboniferous lunestone. 
2. Hematite. 
3. Fault. 
4. Corby, or St. Bees sandstone. 

These sandstones are of considerable thickness, and there 
is no escarpment visible above water level sufficiently large 
to show us any of the lower strata. The paper referred to 
throughout gives testimony to the great assistance derived 
from the researches of Professor Sedgwick and Mr. Binney, and 
it concludes asfollows: “ The establishment of a vast range 
of Permian rocks in the North-West of England is connected 
with the probability that productive carboniferous deposits 
will, at a future day, be attained by sinking through some of 
the superjacent sandstones. Near Barrowmouth, at St. 


* Paper read before the Iron and Steel Institute at Barrow. 


| boulders and gravel at the surface caused 


Bees Head, coal has been indeed worked for many years 
under the magnesian limestone, the Lower Permian having 
there become very thin ; sae OO om 29 tases Way aan ny 
not be found, h at greater depths, under the red sand- 
stone north-west of the village of St. Bees.” The views here 
expressed, as to the existence of coal at St. Bees, have been 
ed to be correct, by a bore hole sunk, by the Earl 
, in the immediate locality indicated by the geolo- 

gt The hole was put down by the Cumberland Di 
k-Boring Com , under the charge of Mr. J 
Vivian, C.E. At this hole, the new red sandstone formation 
was through at sbout 1100 ft.; the Bannock Band 
and Main Band coals at a depth of 1383 ft. and 1483 ft. re- 

spectively. These were about the average thickness. 

Of course, there is a considerable geographical distance be- 
tween St. Bees and Rampside, the place where the present 
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if 


bore hole is fixed, and although the red standstones of | 


St. Bees continue for some distance southward down the 
coast, there has been no positive evidence of their con- 
tinuity; yet it is fair to state that Professors Murchison 
and Harkness hold them to be the same, and we have also 
the advantage of comparing the bore holes and specimens 
from both holes side by side. I will here remark how much 
more satisfactory the results are obtained by boring with 
this machine than with any other with which we are ac- 
uainted, for you have good and unmistakable specimens of 
the strata passed through, and you gain much information 
about the “ dip” and other matters. 

About five years ago, the Rev. Mr. Tolming, and Rev. J. 
W. Kitchen, of Oxford, with some other gentlemen, com- 
menced a bore hole near to Rampside Church, and, I feel 
bound to say, they had the courage to proceed with their 
search for coal unsupported, either in opinion or by money, 
from those, myself among the number, who are actively con- 


nected with the minerals and commerce of the district. 1 | 


ought here to add, that Professor Sedgwick shared in the con- 
demnatory opinion of the undertaking, for he writes: “ I have 
no better opinion of Rampside than I had of the sinking at 
Stank. It is just possible there may be some band of bad 
pyrites coal, 2 in. or 3 in. thick, among the strata at Ramp- 
side, but the adventurers will never find a bed that — 
them for working. I gave this opinion, I think, first of ail 
in 1822, and have never hesitated about it since; but ail in 
vain, men will not accept inferences which go against their 
wishes.” 

The work inaugurated by these gentlemen was prosecuted 
for more than three years, the boring being carried on by 
hand, and a depth of 698 ft. reached. Some of the parties 
became discouraged, withdrew from the undertaking, and the 
boring was suspended for some time. 

In 1872, I introduced the first diamond rock boring ma- 
chine into Furness, and amongst those who came to see it 
was Mr. Tolming, and he, for the first time, explained his 
views, and their operations to me. I weil remember the 
time, a cold raw morning, with a strong north-easter blowing, 
when Mr. Tolming was telling me his story, and he pulled 
out of his waistcoat pocket a small piece of white paper 
folded in the peculiar medicinal-powder-containing way, with 
which, in our early youth, we were so fawiliar, and retiring 
to a remote corner of a wooden hut, he opened his crisp 
paper with care, lest the minute contents should be dis 
either by the jerking of the paper or by the wind. The 
result was that I was satisfied that, after passirg through 
the limestone, which I was informed, and has since been 
proved to be the magnesian limestone, they were not in the 
schistose or igneous rocks, and after farther inquiry, I de- 
termined to join in the enterprise, together with my brother 
Henry. With some reluctance we undertook to commence 
proeeedings at the hole already sunk, and after some diffi- 


rock, which were sandstone, apparently of the Upper Permian 
series. These were shown by Mr. Kitchen to Professor 
Phillips, who always exhibited the liveliest interest in our 
progress. We succeeded in deepening the hole 60 ft., but 
it had to be abandoned, the diameter being too small and 
the hole not perfectly perpendicular, and otherwise in a bad 
condition. At the hole now sinking we have had rather 
more than usual bad luck as regards progress, and it must 
not be referred to as a specimen of what results in speed can 
be obtained, several of the deep bore holes in this locality 
having been finished in less time—98 ft. of a drift of loose 
eat delay, and 
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| made in 6-ft. lengths, and screwed together with 

used for tubes, only of steel, and of a 
The hollow boring rods are fastened in a 
| with a chuck at one end and set screws at 
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| made to revolve at various up to 300 or 400 revoly. 
| tions a minute, by means of bevel gearing driven with « belt 
| from an 8 horse power portable engine. Water is forced 
down inside the rods, under considerable from « 


force pump through an india-rubber hose, and removes the 
“ débris” from the bottom of the hole as it is eut, by flowing 
to the surface up the outside of the rods. 

The descent of the rods is governed by the speed at which 
| the rock is bored, and counterbalance weights are employed 
| to regulate the pressure on the borer. 
| As the boring proceeds, additional rods are screwed on at 
| the top, and the position of the chuck altered in guide slides 
| to allow of another length being bored. 

Gearing is attached to the machine for hoisting or lowering 
the rods, and also for pumping water down the Boe. 





STRAINS ON BEAMS.* 
On the Vertical Shearing Stress of Beams, and the Point 
Marimum Bending Moment. By Jous Nuviuss, C 
K.LA, 


| Tus vertical shearing stress of a beam at any point is 
| known to be equal to the weight on the next pier less the 
weight lying between this pier and the point. It is generally 
represented graphically for each point by ordinates to the 
line of beam on one side only. Now, as the sum of thew 
senages must here those a one side being positive and 
those on the other negative, t ro hical representa. 
tion is to show them accordin ee these igus above and 
below the line of beam. This a4 to a simple geometrical 
construction for finding the shearing stress when the beam is 
loaded is any way with a number of weights single or dis 
tributed. Find the line of shearing stress for the beam 
itself; then using this line plot on it the line of shearing 
stress for the first weight, making the ordinates vertical to 
the line of beam iteolf. Plot from this second shearing line 
a third shearing line for the second weight and so on. The 
shearing line last found gives the stresses arising from the 
weight of the beam and the weights, for each point. The 
construction gives the line of shearing stress at each step, 
and for each weight also. : 

When the shearing is a maximum the bending moment is 
zero, and where the shearing stress is zero the bending mo- 
ment is @ maximum; consequently that point where the 
line of shearing stress intersects the beam, is that of the 
greatest bending moment. 

The areas between the line of beam and the line of shear. 
ing stress above and below are equal. 
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Tug Liner Coat Bastn.—The production of coal in the 





reduced the hole from 8in. to 5}in. In March, 1873, the 
machine commenced to work, and in August of that year a 
total depth of 831 ft. was reached, having bored a 43 in. hole | 
in red sandstone, and brought cores to the surface of 34 in. 
in diameter, which gave a perfect section of the hole. Sample | 
cores are exhibited, some of which are 5 ft. Gin. long. Un- | 
fortunately, at this depth, a serious delay occurred trom the | 
breaking of one of the steel rods, caused by a flaw in the | 
metal, and the broken piece falling down the hole, jammed 
the core tubes and rods. The rods could not be drawn, and 
had to be unscrewed, and all was got out of the hole except | 
10 ft. of core tube and the crown or diamond borer. To re- | 
move these from the hole, it had to be enlarged from the 
surface to Sin. in diameter, and diamond cutters employed to 
destroy them ; after which, the hole was tubed to make it | 
safe. On the resumption of regular boring, 104 ft. 6 in. was | 
bored in one-week, in sandstone, at a depth of 1133 ft. from | 
the surface. At 1200 ft., red and green shales were entered, | 
and afterwards beds and conglomerate deposits of gypsum | 
were found in the shale. The hole is now 1450 ft. deep and | 
3in. in diameter. It is probable that it may yet have to be | 
deepened 510 ft. or 600 ft. more, and from experience obtained, 
I see no reason why it cannot be successfully accomplished. 
The results are shown in the accompanying section. 

The sandstone at the Rampside boring is about 400 ft. 
thicker than at St. Bees, then come the marls and gypsum, 
and we hope soon, if the strata occur in the same order as 
at St. Bees, to get the lower sandstone and then the coal. 

It must, however, be evident to every one that this under- 
taking is founded purely in the belief of the accuracy of our 
geological information, and is liable to all those changes of 








thickness of strata and the existence or absence of some of 
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Liége basin last year was 3,674,578 tons, as compared with 
3,653,094 tons in 1872. The increase effected in the produe- 
tion last year was thus only 21,484 tons. The value of the 
coal raised last year presented, however, a very marked is- 
crease as compared with 1872. Thus the coal extracted it 
1872 was valued at close upon 1,830,0001. ; the ; 

value for 1873 was nearly 3,000,000/. The production of the 
Liége basin in 1873 was only 1,900,000 tons, of the et 
mated value of 756,000/. 


Canaviay Rattwars.—A bridge over the Richelieunt, 
now being constructed at Chambly for the Montreal, Chambly, 
ay sepeee: comple 
Several members of the Quebec Government have inspected 
the line of the Montreal Northern Colonisation Railway 
between Hochelaga and St. Theresa. The grading 

bridges, as far as they have been constructed, were pr 
d satisfactory. Trains are ex to be running # 
Aylmer by August, 1875. Mr. D. F. McDonald, who seco 
peated Mr. Hazlewood, C.E.,on his explorations for # =. 
or the Canadian Pacific Kailway from Parry Sound “ 

within 20 miles of Lake Nipissing, and from thence 
French River, reports the country from the Ripe lore, 
to French River, a distance of 75 miles, to be tole oN De 
mouth of 





ra 

being com mainly of flat rock and swamp. M. 
nald left Mr. Hazlewood and his party at the of 
the French River, from which point they return by ¥4) 
Lake Nipissing to their dogte camp. The contractors 0° 
Brentford and Port Barwell have broken ground #* 
Vernon. Ss ~* 

* Paper read before the British Association, Section & 
Mechanical Science. 
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THE BRITISH ASSOCIATION. 

of Joux Trwpatt, P.R.S., D.C.L. Oxon., LL.D. 
Adireet of > C.P.8., Professor of Natural Philosophy in the 

Koyal Institution, President. 

(Concluded from page 172.) iegd 

Wiru the mass of materials furnished by the physicist and 
phys i in te en es ee | 

ago, sought to graft upon this basis a system of psycho- 
ome poe om years ago @ second and greatly amplified 
ition of his work appeared. Those who have occupied 
themselves with the beautiful experimente of Plateau will 
remember that when two spherules of olive-oil suspended in 
a mixture of alcohol and water of the same density as the oil, 
are brought together, they do not immediately unite. Some- 
thing like a pellicle appears to be formed around the drops, 
the rupture of which is immediately followed by the coales- 
cence of the globules into one. There are organisms whose 
vital actions are almost as purely physical as that of these 
drops of oil. They come into contact and fuse themselves 
thus together. From such organisms to others a shade 
higher, and from these to others a shade higher still, and on 
through an ever ascending series, Mr. S conducts his 
argument. Toere are two obvious factors to be here taken 
into account—the creature and the medium in which it lives, 
or, as it is often expressed, the organism and its environ- 
ment. Mr. Spencer's fundamental principle is, that bet ween 
these two factors there is incessant interaction. The organism 
is played upon by the environment, and is modified to meet 
the requirements of the environment. Life he defines to be 
“@ continuous adjustment of internal relations to external 
relations.” 

In the lowest organisms we have a kind of tactual sense 
diffused over the entire body; then, through impressions 
from without and their corresponding adjustments, special 
portions of the surface become more responsive to stimuli 
than others. The senses are nascent, the basis of all of them 
being that simple tactual sense which the sage Democritus 
recognised 2300 years ago as their common progenitor. The 
action of light, in the first instance, appears to be a mere dis- 
turbance of the chemical processes in the animal organism, 
similar to that which occurs in the leaves of plants. By 
degrees the action becomes localised in a few pigment-cells, 
more sensitive to light than the surrounding tissue. The 
eye is bere incipient. At Grst it is merely capable of reveal- 
ing differences of light and shade produced by bodies close 
at band. Followed as the interception of the light is in 
almost all cases by the contact of the closely adjacent 
opaque body, sight in this condition becomes a kind of 
“apticipatory touch.” The adjustment continues; a slight 
bulging out of the epidermis over the pi t-gracules 
supervenes. A lens is incipient, and through the operation 
of infinite adjustments, at length reaches the perfection that 
it displays in the hawk and eagle. So of the other senses; 
they are special differentiations of a tissue which was origi- 
nally vaguely sensitive all over. 

With the development of the senses the adjustments 
between the organism and its environment gradually extend 
in space, multiplication of experiences and a corresponding 
modification of conduct being the result. The adjustments 
also extend in time, covering continually greater intervals. 
Along with this extension in s and time the adjustments 
also increase in speciality and complexity, passing through 
the various grades of brute life, an longing Seamesions 
into the domain of reason. Very striking are Mr. Spencer's 
remarks regarding the influence of the sense of touch upon 
the development of intelligence. This is, so tosay, the mother 
tongue of all the senses, into which they must be translated 
to be of service to the organism. Hence its importance. The 
parrot isthe most intelligent of birds, and its tactual power 
is also greatest. From this sense it gets knowledge unat- 
tainable by birds which cannot employ their feet as hands. 
The elephant is the most sagacious of quadrupeds—its tactual 
range and skill, and the consequent multiplication of ex- 
pasome, which it owes to its wonderfully adaptable trunk, 

ing the basis of its sagacity. Feline animals, for « 
similar cause, are more sagacious than hoofed animals, 
atonement being to some extent made in the case of the 
horse, by the possession of sensitive prehensile lips. In the 
Primates the evolution of intellect and the evolution of 
tactual appendages go hand in hand. In the most intelli- 
geat anthropoid apes we find the tactual range and delicacy 
greatly augmented, new avenues of knowledge being thus 
opened to the animal. Man crowns the edi here, not 
only in virtue of his own manipulatory power, but through 
the enormous extension of his range of experience, by the in- 
Yentions of instruments of precision, which serve as supple- 
mental senses and supplemental limbs. The reciprocal 
action of these is finely described and illustrated. That 
chastened intellectual emotion to which I have referred in 
connexion with Mr. Darwin is, I should say, not absent in 
Mr. Spencer. His illustrations possess at times exceeding 
vividness and force; and from his style on such occasions it 
is to be inferred that the ganglia of this Apostle of the 
Coderstanding are sometimes the seat of a nascent poetic 

rh. 

It ie a fact of supreme importance that actions, the per- 

ance of which at first requires even painful effort and 
deliberation, may by habit be rendered automatic. Witoess 
the slow learning of its letters by a child, and the subsequent 
facility of reading in a man, when each group of letters 
which forms a word is instantly, and without effort, fused to 
& single poupticn. Instance the billiard-player, whose 
museles of hand and eye, when he reaches the ion of 
art, are unconsciously co-ordinated. Instance the musi- 
ean, who, by practice, is enabled to fuse a multitude of 

srangements, auditory, tactual, and muscular, into a 
of automatic manipulation. Combining such facts with the 
doctrine ot hereditary tranemission, we reach a thecry of 
sbatinct. A chick, after coming out of the egg, balances 
Meelf correctly, runs about, picks up food, thus showing that 
a & power of directing its movements to definite 
How did the chick learn this very complex co-ordina- 





tion of eye, muscles, and beak ? Bie en eee 
taught; its personal eis nil; but it hes the 

of ancestral experience. aid hn eee 
registered all the powers which it at bi 8o also 
Fey veh ypare he Be: dae . referred to. 
The di at which the insects apart when they 
sweep their hemi and build cells 
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cally remembered.” Man also carries with him the phy- 
sical texture of his , a8 well as the inherited intellect 
bound up with it. The defects of intelligence d infancy 


and youth are probably less due to « lack of individual ex- 
perience than to the fact that in early life the cerebral 
organisation is sti]l incomplete. The period necessary for 
completion varies with the race, and with the individual. 
As a round shot outstrips a rifled one on quitting the muzzle 
of the gun, so the lower race in childhood may outstrip the 
higher. But the higher eventually overtakes the lower, and 
surpasses it in range. As regards individuals, we do not 
always find the precocity of youth prolonged to mental 
power in maturity: while the dulness of boyhood is some- 
times strikingly contrasted with the intellectual energy of 
after years. Newton, when a boy, was weakly, and he 
showed no particular aptitude at school; bat in his 
eighteenth year he went to Cambridge, and soon afterwards 
astonished his teachers by his power of dealing with 
metrical problems. During his quiet youth his brain was 
slowly preparing itself to be the ‘organ of those energies 
which he subsequently displayed. 

By myriad blows (to use a Lucretian phrase) the image 
and superscription of the external world are stamped as states 
of consciousness upon the organism, the depth of the im- 
pression depending upon the number of the blows. When two 
or more phenomena occur in the environment invariably 
— they are stamped tothe same depth or to the same 
relief, and indissolubly cted. And here we come to the 
threshold ‘of a great question. Seeing that he could in no 
way rid himeelf of the consciousness of space and time, 
Kant assumed them to be necessary “forms of thought,” 
the moulds and shapes into which our intuitions are thrown, 
belonging to ourselves solely and without objective existence. 
With unexpected power and success Mr. Spencer brings the 
hereditary experience theory, as he holds it, to bear upon this 
question. “ If there exist certain external relations which are 
experienced by al! organisms at al! instants of their waki 
lives—relations which are absolutely constant and univ 
—there will be established answering inte relations that 
are absolutely constant and universal. Such relations we 
have in those of Space and Time. As the substratum of 
all other relations of the Non-Ego, they must be ied 
to by conceptions that are the substrata of all other ions 
in the Ego. Being the constant and infinitely repeated ele- 
ments of thought, they must become the automatic elements 
of thought—the elements of thought which it is impossible 
to get rid of—the ‘ forms of intuition.’” 

ughout this application and extension of the“ Law 
of Inseparable Association,” Mr. Sp stands or. totally 
different ground from Mr. John Stuart Mill, invoking 
the registered experiences of the race instead of the 
experiences of the individual. His overthrow of Mr. 
Mill’s restriction of experience is, 1 think, complete, That 
restriction ignores the power of organising experience fur- 
nished at the outset to each individual ; it ignores the different 
degress of this power possessed by different races and by 
different individuals of the same race. Were there not ia 
the human brain a potency antecedent to all experience, a dog 
or cat ought to be as capable of educationasa man. These 
predetermined internal ralati are independent of the ex- 
periences of the individual. The human brain is the “ or- 
anised register of infinitely numerous experiences received 
uring the evolution of life, or rather during the evolution of 
that series of organisms through which the human organism 
has been reached. The effecte of the most uniform and fre- 
quent of these experiences have been successively bequeathed, 
principal and interest, and have slowly mounted to that high 
intelligence which lies latent in the brain of the infant. Thus 
it happens that the European inherits from twenty to thirty 
cubic inches more of brain than the Papuan. Thus it happens 
that faculties, as of music, which scarcely exist in some inferior 
races, become congenital in superior ones. Thus it happens 
that out of savages unable to count up to the number of their 
fingers, and speaking a language containing only nouns and 
core, arise at length our Newtons and Shakespeares.” 

At the outset of this address it was stated that physical 
theories which lie beyond experience are derived by a process 
of abstraction from experience. It is instructive to note from 
this point of view the 8 ive introduction of new concep- 
tions. The idea of the attraction of gravitation was preceded 
by the observation of the attraction of iron by a and 
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and electricity « led to the senses; and 
the cabuahems 0 the conception that atoms and molecules 
are endowed with definite, attractive, and repellent poles, by 
the play of which definite forms of crystalline architecture 
are produced. Thus molecular force becomes structural. It 
required no great boldness of thought to extend its play into 
organic nature, and to recognise in molecular force the agency 
by which both plants and avimals are built up. In this way 
out of experience arise conceptions which are wholly ultra- 
bs yee a f tif int lightly touched upon, if 
e origination of life is a poin y ed upon 
at all, by Mr. Darwin and Mr. Spencer. , Diminishin, 
ually the number of progenitors, Mr. Darwin comes at 
to one “ pri ial form ;” but he does not eay, as far 
as I remember, how he supposes this form to have been intro- 
duced. He quotes with satisfaction the words of a 
brated author and divine who had “ gradually learat to see 
that it is just as noble a conception of the Deity to 
believe He created a few original forms capabie of seif-de- 
velopment into other and needful forms, as to believe that He 
required a fresh act of creation to supply the voids caused 
by the action of His laws.” What Mr. Darwin thinks of 
this view of the introduetion of life I do not know. Whether 
he does or does not introduce his “primordial form” by a 
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Democritus, and as defined for generations in our scienti 
text-books, the absolute impossbility of any form of life 
coming out of it would be sufficient to render any other hy po- 
is preferable; but the definitions of matter given in our 
text-books were intended ee ae eee 
ebanical properties. And taught as we have to regard 
these itions a4 complete, we naturally and rightly reject 
the monstrous notion that out of such matter any form ot lile 
could possibly arise. But are the definitions complete ? 
Everything depends on the answer to be given to this ques- 
tion. Trace the line of life backwards, and see it approach- 
ing more and more to what we call the purely physical eon- 
dition. We reach at length those organisms which I have 
compared to drops of oil suspended in a mixture of alcohol 
and water. We reach the of Haeckel, in which 
we have “a type distinguishable from a fragment of albumen 
only by its finely granular character.” Can we pause bere? 
We break a magnet and find two poles in each of its frag- 
ments. We conti the p of breaking, but however 
small the # each carries with it, pr her pm the 
polarity of the whole. And when we can no longer, 
we prolong the intellectual vision to the polar molecuies. 
Are we not urged to do something similar in the ease of life ? 
Is there not a temptation to close to some extent with 
Lucretius, when he affirms that “ Natare is seen to do all 
things spontaneously of herself without the meddling of 
the Bode ? or with Bruno, when he declares that Matter is 
not “that mere empty capacity which philosophers have 
— her to be, but the universal mother who brings 
tions 





all things as the fruit of her own womb”? The ques- 
here raised are inevitable. They are approaching us 
with accelerated speed, and it is not a matter of indifference 
whether a introduced with reverence or with irre- 
verence. Abandoning all disguise, the confession that I 
feel bound to make before you is that I prolong the vision 
backward across the boundary of the experimental evidence, 
and discern in that Matter, which we in our ignorance, and 
ee eerngea rn —_ go reverence for its ree have 
itherto cov with opprobrium, the promise potenc 
of every form and quality of life. ‘ 
boner cer aT Ce ee t from 
wv au an re crave your gracious pa- 
dienne'to Oe end. “The question of an external world,” 
says Mr. J. 5S. Mull, “is the great battle-ground of meta- 
physics.”* Mr. Mill himself reduces external phenomena to 
* possibilities of sensation.” Kant, as we have seen, made 
time and space “ forms” of our intuitions. Fichte, havin 
a the inexorable logic of his understanding prov 
himself to be a mere link in that chain of eternal causation 
which holds so rigidly in nature, violently broke the chain 
by making nature, all that it inherit, an apparition of 
bie own mind.~ And it is by no means easy to combat such 
notions. For when | say | see you, and that I have not the 
least doubt about it, the reply is, that what 1 am really con- 
scious of is an affection of my own retina. And if I urge 
that | can check my sight of you by eens 704, the retort 
would be that I am equally transgressing the limite of fact ; 
for what | am really conscious of is, not that you are there, 
but that the nerves of my hand have undergone a change. 
All we hear, and see, touch, and taste, and smell, are, it 
would be urged, mere variations of our own condition, 
beyond which, even to the extent of a hair's breadth, wo 
cannot go. That oe auswering to our impressions 
existe outside of ourselves is not a fact, but an inference, to 
whieh all validity would a — A 
Berkeley, or a sceptic li ame. Mr. Spencer takes 
another line. ith him, as with the uneducated man, 
there is no doubt or question as to the existence of ay ex- 
ternal world. But he differs from the uneducated, who think 
that the world really is what consciousness represents it to 
be. Our states of consciousness are mere symbols ot an out- 
side entity which uces them and determines the order of 
their succession, but the real nature of which we can never 
know. In fact, the whole process of evolution is the mani- 
festation of a Power absolutely inscrutable to the intellect 
of man. As little in our day as in the days of Job can man 


by an idealist like 


find this Power out. faunda- 
mentally, it is by the of an insoluble my: that 
life is evolved, species differentiated, and mind from 
their elements in the immeasurable past. There 
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“ Bestimmung des Menschen. 
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“ in the Kisory ot Video” contained in 

by Helmholtz. 


the volume of Lectures » published by Long- 
mans, this symbolism of our states of consciousness is also 
a The impressions of sense are the mere of 
ex i In this paper Helmholtz contends strongly 
against the view that the consciousness of is inborn ; 
and he evidently doubts the power of the a ior 
grains of corn without some preliminary lessons. On 

point, he says, further experiments are needed. ny, 
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The strength of the doctrine of evolution consists, not in 
an experimental demonstration (for the subject is hardly 
accessible to this mode of proof). but in its general harmony 
with the method of nature as hitherto known. From con- 
trast, moreover, it derives enormous relative On 
the one side we have a theory (if it could with any propriety 
be so called) derived, as were the theories referred to at the 
beginning of this address, not from the stady of nature, but 
from the observation of men—a theory which converts the 
Power whose garment is seen in the visible universe into an 
Artificer, fashioned after the human model, and acting by 
broken efforts as man is seen toact. On the other side we 
have the conception that all we see around us, and all we 
foel within us—the phenomena of physical nature as well as 
those of the human mind—have their unsearchable roots in 
a cosmical life, if 1 dare apply the term, an infinitesimal 
spau of which only is offered to the investigation of man. 
And even this span is only knowable in part. We ean trace 
the development of a nervous system, and correlate with it 
the parallel phenomena of sensation and thought. We see 
with undoubting certainty that they go hand in hand. But 
we try to soar in a vacuum the moment we seek to eompre- 
hend the connexion between them. An Archimedean ful- 
crum is here required which the human mind cannot com- 
mand; and the effort to solve the problem, to borrow an 
illustration from an illustrious friend of mine, is like the 
effort of a man trying to lift himself by his own waistband. 
All that has been bere said isto be taken in connexion with 
this fundametal truth. When “ nascent senses” are spoken 
of, when “ the differentiation of a tissue at first vaguely sen- 
sitive all over is spoken of,’ and when these processes are 
associated with “the modification of an organism by its 
environment,” the same parallelism, without contact, or 
even approach to contact, is implied. There is no fusion 

sible between the two classes of facts—no motor energy 
in the intellect of man to carry it without logical rupture 
from the one to the other. 

Further, the doctrine of evolution derives man, in bis 
totality, from the interaction of organism and environment 
through countless ages past. The Human Understanding, 
for example—that faculty which Mr. Spencer has turned 
eo skilfully round upon its own antecedents—is itself a result 
of the play between organism and environment through cosmie 
ranges of time. Never surely did prescription plead so irre- 
sistible a claim. But then it comes to pass that, over and 
above bis understanding, there are many other things ap- 
pertaining to man whose prescriptive rights are quite as 
strong as that of the understanding itself. Lt ia a result, for 
example, of the play of organism and environment that 
sugar is sweet and that aloes are bitter, that the smell of 
henbane differs from the perfume of arose. Such facts of 
consciousness (for which, by the way, no adequate reason has 
ever yet been rendered) are quite as old as the understanding 
itself; and many other things can boast an equally ancient 
origin. Mr. Spencer at one place refers to that most power- 
ful of passions ~the amatory passion—as one which, when it 
first occurs, is antecedent to all relative experience whatever ; 
and we may pass its claim as being at least as ancient and 
as valid as that of the understandiag itself. Then there are 
euch things woven into the texture of man as the feeling of 
Awe, Reverence, Wonder—and not alone the sexual love just 
referred to, but the love of the beautiful, physical and moral, 
in Nature, Poetry, and Art. There is also that deep-set 
feeling which, since the earliest dawn of history, and probably 
for ages prior to all history, incorporated itself in the reli- 
gions of the world. You who have escaped from these reli- 
gions into the high-and-dry light of the understanding way 
deride them ; but in so doing you deride accidents of form 
merely, and fail to touch the immovable basis of the religious 
sentiment in the emotional nature of man. To yield this 
sentiment reasonable satisfaction is the problem of problems 
at the present hour. And grotesque in relation to scientific 
cultare as many of the religions of the world have been and 
are—dangerous, nay, destructive, to the dearest privileges of 
freedom as some of them undoubtedly have been, and would, 
if they could, be again—it will be wise to recognise them as 
the forms of a force, mischievous, if permitted to intrude on 
the region of knowledge, over which it holds no command 
but capable of being guided by liberal thought to noble 
issues in the region of emotion, which is its proper sphere. 
It is vain to oppose this force with a view to its extirpation. 
What we deel Gubene, to the death if necessary, is every 
attempt to found upon this elemental bias of man’s nature a 
system which should exercise despotic sway over his in- 
tellect. I do not fear any such consummation. Science 
has already to some extent leavened the world, and it will 
leaven it more and more, I should look upon the mild light 
of science breaking in upon the minds of the youth of Ire- 
land, and strengthening gradually to oe ane day, asa 
surer check to any intellectual or spiritual tyranny which 
might threaten this island, than the laws of princes or the 
swords of emperors. Where is the cause of fear? We 
fought and won our battle even in the Middle Ages: why 
should we doubt the issue of a conflict now ? 

The impregnable position of science may be described in a 
few words. All religious theories, schemes, and systems, 
which embrace notions of cosmogony, or which otherwise 
reach into its domain, must, in so far as they do this, submit 
to the control of science, and relinquish all thought of con- 
trolling it. Acting otherwise proved disastrous in the past, 
and it is simply fatuous to-day. Every system which would 
escape the fate of an orgenism too rigid to adjust itself to its 
entironment, must be plastic to the extent that the growth 
of knowledge demands. When this truth has been tho- 
roughly taken in, rigidity will be relaxed, exclusiveness 
diminished, things now deemed essential will be dropped, 
and elements now rejected will be assimilated. The lifting 
of the life is the essential point; and as long as dogmatism, 
fanaticism, and intolerance are Kept out, various modes of 
leverage may be employe to raise life to a higher level. 
Science itself not unfréequently derives motive power from an 
ultra-scientific source. Whewell speaks of enthusiasm of temper 
as a hindrance to science; but he means the enthusiasm of 


weak heads. There is a strong and resolute enthusiasm im 
which science finds an ally ; it. is to the me ue ig On 
fire, rather than to a diminution of intellectual insight, that 
the lessening productiveness of men of science in their mature 
ears is to he ascribed. Mr. Buckle sought to detach intel- 
Letual achievement from moral force. He gravely erred; 
for without moral foree to whip it into action, the achieve- 
ments of the intellect would be poor indeed. 
It has been said that science divorces itself from litera- 


knowledge. A glance at the less technical writing of its leaders 
—of its Helmholtz, its Huxley, and its Da Bois-Reymond 
—would show what breadth of literary culture com- 
mand. Where among modern writers can you find their 
superiors in clearness, and vigour of literary style? Science 
desires not isolation, but freely combines with every effort 
towards the bettering of man’s estate. Single-handed, and 
supported not by outward sympathy, but by inward force, it 
has built at least one great wing of the many-mans' 
home which man in his totality . And if rough walls 
and protruding rafter-ends indicate that on one side the edifice 
is still incomplete, it is only by wise combination of the 
required with those already irrevocably built that we can hope 
for completeness. There is no necessary incongruity between 
what has been accomplished and what remains to be done. 
The moral glow of Socrates, which we all feel by ignition, 
has in it nothing incompatible with the pareienet Saamegeene 
which he so much scorned, but which he would hardly scorn 
to-day. And here I am reminded of one amongst us, hoary, 
but still strong, whose 4 pe some thirty years ago, 
far more than any other of this age, unlocked whatever of 
life and nobleness lay latent in its most gifted minds—one 
fit to stand besides Socrates or the Maccabean Eleazar, and 
to dare and suffer all that they suffered and dared—fit, as he 
once said of Fichte, “to have been the teacher of the Stoa, 
and to have discoursed of Beauty and Virtue in the groves of 
Academe.” With a capacity to grasp physical principles 
which his friend Goethe did not possess, and which even 
total lack of exercise has not been able to reduce to atrophy, 
it is the world’s loss that he, in the vigour of his years, did 
not open his mind and sympathies to science, and make its 
conclusions a portion of his message to mankind. Mar- 
vellously endowed as he was—equally equipped on the side 
of the Heart and of the Understanding—he might have done 
much towards teaching us how to reconcile the claims of 
both, and to enable them in coming times to dwell together 
in unity of spirit and in the bond of peace. 

And now the end is come. With more time, or greater 
strength and knowledge, what has been here said might 
have been better said, while worthy matters here omitted 
might have received fit expression. But there would have 
been no material deviation from the views set forth. As 
regards myself, they are not the growth of a day; and as 
regards you, I thought you ought to know the environment 
which, with or without your consent, is rapidly surrounding 
you, and in relation to which some adjustment on your part 
may be necessary. A hint of Hamlet's, however, teaches us 
all how the troubles of common life may be ended; and it is 
perfectly possible for you and me to purchase intellectual 
peace at the price of intellectual death. The world is not 
without refugees of this description; nor is it wanting in 
persons who seek their shelter and try to persuade others to 
do the same. I would exhort you to refuse such shelter, and 
to scorn such base repose—to accept, if the choice be foreed 
upon you, commotion before stagnation, the leap of the 
torrent before? the stillness of the swamp. In the one there 
is at all events life, and, therefore, hope ; in the other none. 
I have touched on debatable questions, and led you over 
dangerous ground—and this partly with the view of telling 
you, and through you the world, that as regards these ques- 
tions science claims unrestricted right of search. It is not to 
the point to say that the views of Lucretius and Bruno, of 
Darwin and Spencer, may be wrong. Here I should agree 
with you, deeming it in certain that these views will 
undergo modification. But the point is, that, whether right 
or wrong, we claim the freedom to discuss them. e 
ground which they cover is scientific ony ; and the right 
claimed is one e good through tribulation and anguish, 
inflicted and endured in darker times than ours, but result- 





ing in the immortal victories which science has won for the 
human race. I would set forth equally the inexorable ad- 
vance of man’s Cap omg 9 ta the path of knowledge, and | 
the unquenchable claims of his emotional nature which the | 
understanding can never satisfy. The world embraces not | 
only a Newton, but a Shakespeare—not only a Boyle, but a | 
Raphael—not only a Kant, but a Beethoven—not only a 
Darwin, but a Carlyle. Not in each of these, but in all is 
human nature whole. They are not opposed, but supple- | 
trentary—not mutually exclusive, but reconcilable. And if, | 
still unsatisfied, the human mind, with the yearning of a | 
pilgrim for his distant home, will turn to the mystery from | 
which it has emerged, seeking s0 to fashion it as to give | 
unity to thought and faith, so long as this is done, not only 
without intolerance or bigotry of any kind, but with the en- 
ligbtened recognition that ultimate fixity of conception is 
here unattainsble, and that each succeeding age must be 
beld free to fashion the mystery in accordance with its o\m 
needs—then, in opposition to all the restrictions of mate- 
rialiem, I would afiven this to be a field for the noblest exer- 
eise of what, in contrast with the knowing faculties, may be 
called the creative faculties of man. Here, however, 1 must 
quit a theme too great for me to handle, but which will be 
handled by the loftiest minds sges after you and I, like 
streaks of morning cloud, sball have salted int the infinite 
azure of the past. 
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THE DUNDALK CHANNEL* 

On the M. adopted the Improvement the ‘ 
gable Channat, eels By Jous Setue 

Tar harbo f Dundalk is entered channel 
sdealene from and in the pase beaiealiie ne the a 

terminating at Soldier's Point. This channel, called 
“ Outer Channel,” discharges the waters of the Castletoe, 
#0 much that i: 


ture: the statement, like so many others, arises from lack of | became 
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places by the farmers, and sent out in punts. A 
tons have been deposited up to the present time, about ¢ 
miles of jetties and walls have been constructed, and about 
80001. expended out of an estimate of 40,0001 As the income 
of the commissioners is limited the works are carried @ 
from time to time to meet the available funds. 

It was at first thought by many that et a distance of, 
mile or two from shore, jetties and walls would be 
washed away. This has not been so. Not a single stone hy 
been removed; but when subsidence takes place new mate. 

i lied, and the walls raised up from time to time 
he jetties were used to force baek the channel 
gradually, in some cases to an extent of about 700 ft., without 
a interruption of the navigation. 
have presumed to bring these works before the Associa 
tion for the purpose of showing that guide walls, if not too 
high, can be constructed with small stones in a cheap sad 
eflective way to direct the currents, and maintain a channel 
at a considerable distance from the shore in other bays and 
estuaries. 
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HYDRAULIC BRAKES.* 


On a Means of Resisting Inertia, and its Application to 
Retarding or Stopping Heavy Bodies in "Ketion. By 
Frepericx Hexey Vanier and Evwarp Fvrssss. — 

In arresting a a in motion it is necessary to 

exert a force equal to the dynamic effect of the weight of the 

body multiplied by the square of its velocity. Should this 
be effected instantaneously, a great concussion is the result, 
such being the effect experienced when a piece of machinery 
in rapid rotation is suddenly arrested, by clogging, causing 
the teeth of the wheels to be stripped off, or the 's broken 
or distorted, whieh frequently occurs with iron rolling mills, 
sugar-cane crushing mills, and not unfrequently caueing the 

—— of the screw ne steam vessels, and a!! classes 

of machinery subject to rapidly varying strains. 

To vedas these cnerases straine fo within the working, 
strength of the material of which the miachinery is con- 
structed, it is necessary to spread the force of the concussion 
over a portion of a revolution or revolutions, or period of 
time, and so destroy its intensity. Contrivances for effecting 
this purpose have hitherto taken the shape of friction brakes 
or clutches. They, however, are open to the objection thet 
they consume a large amount of useful power by generating 
heat and destroying the surfaces by abrasion. 

The authors describe a means of attaining a better result 
by hydraulic pressure rendered elastic by placing in the fluid 
eiastie substances, such acting against the face of 
a ram working in a cylinder. To convert the longitudinal 
motion of the ram into the rotary motion of the shaft they 
employ the following arrangement: The wheel which com- 
municates the power to the machinery is bored to fit freely 
on a shaft, and has a boss with its face on the inner side shaped 
of a spiral ineline or screw form, and which is made to bear 
against an annular plunger, the outer end of which is shaped 
to the counterpart screw form; the hole in the fag oA 
bored to the same size as the wheel, and works in a 
fitted concentrically on the shaft which parses through the hole 
of the ram and wheel, the ram being made water-tight by 
suitable packings or leathers; both with the shaft and the 
eylinder, the outer end or mouth of the has slots or 
recesses cut into it longitudinally, in lugs or pro 
jections on the ram work so that the ram ean slide in and 
out the cylinder, but cannot turn without the cylinder turns 
with it, proper inlets for charging the cylinder with fluid and 
elastic bails being provided. 

If tae shaft be revolving and the wheel driving the ma- 
chinery is stopped, the ram is immediately into the 
cylinder and compresses the elastic material placed in the 
fluid by the spiraliy inclined faces rising wpon one another. 
The wheel at the same time is ented from 1 
laterally along the shaft by a fixed collar on the outer 
of the wheel ; this motion of the ram allows the shaft to com- 
tinue its rotation Sal Gis ated is mod. 4. sudden oe 
or stop , 80 that the machinery in ; 
quaheciy puted up without being smashed to pieces is 
erushing mills through too heavy « feed, the rolls only te 
quire to be allowed to slacken in speed to admit of the cane 
yielding under the eee when the obstacle to rapid rote- 
tion has passed the rolls. The pressure stored up in thé 
cylinder reacts on the ram, and by the spirally inclined end 
acting on the counter form boss of the wheel quickly brings 
the rolls to the speed of the driving shaft, and thus utilising 
the foree of the strain. 
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' STEAM LAUNCH FOR LAYING THE SHORE ENDS OF TELEGRAPH CABLES. 


CONSTRUCTED BY MESSRS. YARROW AND HEDLEY, ENGINEERS, POPLAR. 
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THE IRON AND STEEL INSTITUTE. 
Ovr last week's notice of the meeting of the Iron 
and Steel Institute at Barrow contained a record of 
the proceedings on Wednesday, and we mentioned 
that during the afternoon of that day a visit was 
by the members to the works of the Barzow 
lematite Steel Company and to those of the Barrow 
Shipbuilding Company, Of these works we propose 
next week to give some account; but at present we 
desire to speak of the papers read at the Thursday's 
meeting and of the discussion which took place 
upon them. 


AMERICAN ROLLING MILLS. 


On Thursday morning (the 3rd inst.) the first 
paper read was one on “ American Rolling Mills,” 
by Mr. Alex. L. Holley, of New York. Mr. Holley’s 
experience as an engineer of iron and steel works 
and his abilities as a writer are well known, and his 
paper, which we publish in exteaso on page 213 of 
the present number, is a perfect model in its way, 
on account of the conciseness and clearness with 
which it deals with its subject. Of course many of 
the facts stated by Mr. Holley are known to a 


number of the ironmasters in this country, but they | 


are far from being generally known, and even to 


those best acquainted with American practice we | 


venture to think that Mr. Holley’s paper will be of 


much interest from the able way in which it sum- | 


marises the salient features of American rolling 
mill machinery, 


Mr. Holley's paper contained ample subject 
matter for discussion, but we regret to say that the 


discussion which actually ensued upon it scarcely 
ouched up¢ 


m the points which might have been 











dealt with most profitably. The first speaker was 
Mr. Edward Williams, who after alluding to the 
large productive powers of American rolling mills, 
inquired whether steel rail makers in America had 
ever endeavoured to roll rails in the form of a hoop, 
80 a8 to save the crop ends. Mr. Williams con- 


sidered that it would not be difficult to roll such | 


rings to weight. He also stated that although in a 
furnace 


a stream of ingots going in and another going out, 
yet that in a furnace employed for bringing in up 
to the heat required for rolling, he doubted if this sys- 


tem could be adopted, Mr. Williams next urged thede- | 


sirability of avoiding the expense which is at present 
incurred in melting the pig iron for the Bessemer 
Phen by running the fluid metal direct from the 
last furnace to the converters, and stated that he 
intended to test this system at the Witton Park 
Works. As we shall see presently these remarks 
of Mr. Williams’ gave the tone to the ——- 
discussion, and diverted it from the especial subject 
of Mr. Holley’s paper, a matter which we think 
was to be regretted. In conclusion, Mr, Williams 
inquired whether anything had been done in 
America in blooming ingots by rolls placed one set 
before the other on While’s system, a system which 
has been successfully employed at Dowlais and 
elsewhere for some time past for dealing with 
puddled blooms. 


Sir James Ramsden, who came next, said that Mr. | 
Williams’ proposal to run the iron direct from the | 
blast furnace to the converter had been tried at Bar- | 


row, and abandoned on account of its not enabling 


them to keep the quality of the steel up to the re-_ 








for heating ingots merely for bloom- | 
ing or hammering, it would be possible to keep up | 


quired standard. He also stated that for some cause 

which he could not explain, pig iron which had lain 

for a week or so in stock in the yard, was found to 

make better steel than the same quality of pig 

used directly after being cast. Sir James 

further stated that the plan of rot in rings 
| had also been consid by them at the Barrow 
Works, and that they had tested it to acertain extent. 
| They considered, however, that on the whole the 
best mode of reducing crop ends was by rolling rails 
in long lengths, and they now usually rolled three 
| lengths of rails in one, so as to have only two crop 
| ends for the three lengths. Sir James also re- 
| marked that Sir Joseph Whitworth had proposed 
making plates in barrels and then cutting them, 
and we may add that the plan of rolling bar iron in 
rings was, we believe, proposed many years by 
Mr. F. J. Bramwell. In conclusion Sir James 8- 
den said that if Mr. Williams was successful in his 
manufacture of Bessemer steel from iron run direct 
from the converter they would be happy to follow 
his example, as he did not doubt that such a system 
would be attended with great economy. 

Mr. Schneider (of Barrow), who sueceeded Sir 
James Ramsden, however, took exception to Mr. 
| Williams’ proposal, as he considered it was open to 
| the fatal objection that it was impossible to know 
what the quality of the iron supplied by the furnace 
was. At Wasew they manufactured a high quality 
of steel, and he considered that it would be im- 

ible to maintain this quality if the iron was run 
into the converter direct from the blastfurnace. At 
present each pig cast was broken to ascertain its 
quality, and the pigs were sorted in rows, care being 
taken that the charges for the converters were 80 
taken from the stock as to secure a practically con- 
stant quality in the iron charged. As regards the 
improvement of the pig iron by storage, Mr. 
Schneider pointed out that the pigs when cast had 
a certain quantity of sand adhering to them, and 
this coating was to a greater or less extent removed 
by the exposure to the atmosphere. 

The opinions expressed by Sir James Ramsden 
and Mr. Schneider, led to some farther remarks 
from Mr. Edward Williams, who somewhat forcibly 
observed that Mr. Schneider’s was “the old 
orthodox faith, having only the single blemish that 
it was not true,” In ey of this he urged that 
by « proper selection of materials, and by proper 
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management, the product of a blast furnace could well added that if the iron was run direct from the 
be maintained practically at a certain quality, and he | blast furnace to the converters, exceptional care 
added that in reality the quality of iron which was | would have to be taken in the selection of the ores, 
being produced was known before the metal came | &c., and he considered that it would in many cases 
out of the furnace, and that he himself had made | be difficult to insure this requisite care and judg- 
Bessemer steel for three years from the iron run from | ment being exercised. 
one furnace, the steel rails produced being thoroughly| At this point it was sensibly suggested by Mr. 
satisfactory. Henry Brogden that as the discussion apparently 
Mr. E. Windsor Richards, who was the next | tended far more to the consideration of the Dessemer 


speaker, pointed out that the possibility of working | process than to rolling mills it would be advisable | 
with iron run direct from the blast furnace to the | that Mr. Holley should read his second paper ‘ On | 
Bessemer converter had already been practically | Setting Bessemer Converter Bottoms,” so that the | 


proved, as that system had been for some long time | two papers might be discussed together. ‘The course 
vast in regular use in France at the Terrenoire | thus suggested was at once adopted by the Presi- 
Vorks, and also at those of Messrs. Petin, Gaudet, dent ; but before speaking of Mr. Holley’s second 
and Co. At Seraing, too, they were so satisfied | paper it may be advisable that we should make a 
with the correctness of this mode of working that | few observations on the discussion of which we have 
they were a up Bessemer converters in front | above given a summary. 
of a pair of furnaces which they intended to use for} As will be seen by what we have said, the dis- 
the manufacture of Bessemer iron. From what he | cussion practically bore upon two questions only, 
had seen Mr. Richards had no doubt of the possi-| both these being suggested by the first speaker, Mr. 
bility of this mode of working, but of course care | Edward Williams. ‘The two questions are: First, 
would be required in the management of the fur- | whether or not it would be advisable to roll rails in 
naces, In connexion with this Mr. Joshua Lan-/| the form of rings; and, second, whether or not it is 
caster remarked, that as much as thirty years ago | advisable to run iron direct from the blast furnace 
iron had been run at Chillington direct from the|to the Bessemer converter. As regards the first of 
blast furnace into the puddling furnaces, while Mr. | these propositions we believe that the balance of 
Plum added that eight years ago at the Ebo Works, | evidence is decidedly opposed to the desirability of 
in Sweden, he had seen iron run direct from the blast | rolling rails in the form of rings, That it would be 
furnace into the Bessemer converters. possible to so roll them and to produce them with 
Mr. Snelus agreed with the opinion expressed by | fair accuracy both as to weight and length, can 
Mr. Williams, that it was quite possible to success-|searcely be doubted by those who considered the 
fully adopt the plan of running the iron direct from | every-day experience with tyre mills ; but that the 
the blast furnace to the Bessemer converter if suffi- | plan would ss any practical advantages we 
cient care was taken in the management of the| greatly doubt. A tyre when it comes from the tyre 
blast furnace, and he considered further that the | mil! is in the form in which it is to be used, but a 
quality of the iron which was being supplied by a|rail rolled in the form of a ring would, when 
blast furnace could be readily estimated without | delivered from the mill, be in an unfinished state, 
running it into pigs. When making Bessemer iron | and would have to be subsequently cut open and 
a furnace should run good grey cinder ; if the cinder | straightened. The handling of a ring for cutting 
became black, the iron was unfit for conversion, | would be less convenient than that of a straight bar, 
There was no difficulty, he added, in deciding the | while the straightening as would certainly in- 
amount of silicon in the iron by an analysis only | volve some expenditure of time and labour. We may 
occupying half an hour, and he considered that if an | assume, too, that if rolled in rings each ring would 
intermediate vessel was employed between the| be of a size sufficient to form one rail only, for if 
blast furnace and the converter a deficiency or 
excess of silicon might be readily corrected by the 
addition of iron highly charged with silicon or the 
reverse, a stock of suitable iron for effecting such 
corrections of quality being kept hot. About 2} per 
cent. of silicon was a good proportion ; if the per- 
centage fell below this the iron would ** blow cold,” 
while if it was much greater the silicon could not 
be properly eliminated. A low percentage of silicon 


handling, but would be difficult to divide accurately 
into two or more equal parts. In consequence of 
this the ring system would involve the manipulation 
of a larger number of blooms than at present, where 
rails are generally rolled two or three lengths in one, 
and although, of course, the blooms would be cor- 
respondingly lighter, yet we believe that the increase 


made large enough for two or more lengths of | 
rails the rings would not only be inconvenient for | 


produced the best steel for rails, but the blowing 
cold was a difficulty. Mr. Snelus also stated that 
he agreed with some of the former speakers that 
pis iron was rendered more suitable for conversion 
vy being stacked for a greater or less period before 
use, and he attributed this fact to the atmospheric 
influences removing the coating of sand. 

Mr. J. T. Smith, who succeeded Mr. Snelus, con- 
sidered that the discussion on the use in the Bes- 
semer converters of iron run direct from the blast 
furnace, had better be postponed until Mr, Wil- 
liams had tested it as he said he meant to do. He 


added, however, that he saw no reason why the | 


system should not be successfully adopted if 
sufficient care could be exercised in the selection of 
ores and the general management of the furnaces, 
but this exceptional care in working he did not at 
present see his way to obtaining, and he considered 


in the number of blooms would cause an increase in 
the cost of handling far beyond any reduction due 
to the reduced weight, Against these disadvantages 
of the ring system may be set the saving of crop 
ends, and the fact that theloperation of rolling a 
ring in a tyre mill or equivalent machine is a con- 
tinuous one and does not require the attendance 
necessary to pass a rail to and fro through a rail 
mill. As regards the crop ends, however, it may 
be remarked that when three lengths of rail are 
rolled in one there are but two crop ends between 
the three lengths, while now-a-days, crop ends are 
practically little or no source of trouble or loss to 
| steel makers, as if not sold advantageously they may 
| be charged back into the converters or worked up in 
Siemens-Martin furnaces. Beside this, if the avoid- 
ance of any great percentage of crop ends isa matter 
of importance the exercise of the same care in 








therefore that the plan of sorting and selecting the | Weighing blooms for rails rolled in the ordinary way 
pis was practically the preferable one to adopt.| that would be necessary in the case of rails rolled 
Bessemer plant at the Barrow tyre fashion would reduce the crop ends to an in- 


teferring to the 
Altogether, as we have said, 


Works, Mr. Smith added that th arrangements | significant amount. 
were those which they were compelled to adopt | we believe that the balance of evidence is against 
when they first erected the plant under the patent|the advisability of rolling in the form of rings, 
rights, and he was quite aware that they were not all |articles which, like rails, have subsequently to be 


they should be; but it appeared to him that they 


could not increase the production of steel from the | 


converters without at the same time increasing the 
power of the machinery by which the steel was sub- 
sequently dealt with, He considered that the high 
powers of production of the American works were 
not desirable unless they were accompanied by in- 
creased economy also. 

Mr. W. Whitwell, after asking Mr. Holley if he 
could state to what he attributed the increased pro- 
duction of the American steel works, stated that as 
regards the proposal to roll rails in rings like tyres, 
he considered that there would be considerable 
difficulty in rolling such rings to correct weight and 
diameter, but an opposite opinion as to this was— 
in reply to an inguiry from Mr. Williams—subse- 
quently expressed by Mr. B, Walker. Mr. Whit- 


brought to a straight form. 

As regards the second question raised by Mr. 
Williams, it may be considered as settled by the ex- 
| perience of several years in both Sweden and Franee, 
| that it is quite possible to make Bessemer steel— 

and good steel too—from iron run into the con- 
verters direct from the blast furnace. At the same 
time it must be conceded that to insure such suc- 
cessful results an exceptional care has to be taken 
in blast furnace management. In other words, the 
|eare which at Barrow and at many other works is 
| devoted to the examination and selection of pig 
jiron must be transferred to the examination and 
selection of the materials from which that pig iron is 
made, and it becomesa question as to which of these 
two modes of exercising supervision can be most 
' profitably practised. The question thus stated is 


| 


one which we believe does not, at present at aj) 
events, admit of a general answer, on account of 
the different conditions existing at different works 
Perhaps the only general statement which admits of 
being made concerning it is that as some three or 
four tons of materials are charged into a blast fur. 
nace for each ton of iron produced, it would appear 
j at first sight more rational to deal with the iron 
, than with the crude materials, But this view of the 
subject is scarcely a correct one, as the examination 
of the raw materials will under most conditions be 
certainly far less costly per fon than the examina. 
tion and sorting, stacking, &c., of the pig iron. Op 
| the Continent, where such labour as is required for 
sorting ores, &c., can be had at a very cheap rate 
| there are especial facilities for insuring great regu. 
larity in the blast furnace charges, but on the other 
hand Continental ironmasters have in many instances 
to grapple with the difficulty of obtaining a regular 
supply of ores, the supply being often drawn from 
long distances and from sources liable to be affected 
by political disturbances. Setting the adyan- 
| tage of cheap labour against the possible irregn- 
| larity in the supply of ores, it is probable that on 
the whole the Continental ironmaster is on the 
average not materially better nor worse off, as re- 
gards the capability of producing a constant quality 
| of iron, than his confrére in England, and hence we 
see little reason why the plan of running iron 
| direct from the blast furnace to the converters which 
| has been successfully, and we believe profitably, 
|}carried out on the Continent, should not be also 
| carried out here with equal success and profit. Of 
|course the matter is one which would have to be 
| carefully and specially considered for each works at 
which it might be proposed to carry it out; but it 
jmust be remembered that if the extra supervision 
of the blast furnace working can be accomplished 
at an additional cost not exceeding that at present 
incurred in the running of the pigs and their sub- 
sequent selection and handling, there will remain a 
clear profit equivalent to the present cost of remelting 
|them for charging into the converters. As regards 
jthe improvement in the quality of pigs effected 
| by exposure to atmospheric influences, of course 
if the iron is run direct from the blast fur- 
nace into the converters there will be no ad- 
|herence of sand, and consequently exposure to 
| the atmosphere to remove that eand will not be 
‘needed. At the same time it may be remarked that 
the coating of oxide of iron formed on pig iron, 
which has been stacked for some time, euhodbeathe 
does service in some cases, and its effect should not 
be overlooked, At Barrow, and at some other 
works, it is a very general practice to charge into 
the converter a certain quantity of scrap before 
running in the metal from the cupolas, and this 
scrap being always more or less rusty probably en- 
ables iron which might otherwise be regarded as 
containing an excess of silicon, to be successfully 
blown. This remedy for excess of silicon is, how- 
ever, equally applicable whether the iron is run 
from the blast furnace direct to the converters or 
not, 





SETTING BESSEMER CONVERTER BOTTOMS. 

The paper on this subject read by Mr. Holley we 
reproduce in full on page 211 of the present number, 
on which page we also illustrate the particular mode 
of setting which Mr. Holley has introduced in the 
United States with so much success, and which is 
now also making way in this country. At the end 
of the paper Mr. Snelus observed that the members 
would have an opportunity of inspecting Mr. 
Holley’s mode of setting converter bottoms during 
their visit to the West Cumberland Iron Works on 
the following day, it being now in regular use at 
these works. We may add also that it is to 
be adopted in the new Bessemer plant now in 
course of completion at Mr. Claye’s rolling stock 
works at Barrow. ; 

After observing that owing to the small time 
remaining at their disposal he could not invite 
|further discussion, the President inquired of Mr. 
| Holley whether he could give to the meeting any 
|further information as to the superiority of the 
| Siemens gas furnaces which had been urged by him 
in his paper on “ American Rolling Mills. In 
reply fie Holley remarked that, as he 
stated in his paper, the great superiority of the 
Siemens furnace consists in the reduction in the 
oxidation of the iron. As regards coal, he added, 
that in the Siemens furnace they were using from 
350 Ib, to 400 Ib. of coal per ton of ingots hea 
against from 8001b. to 1000 1b. in an eee 
but in the latter case the boilers could be heated by 
the waste gases whilst when the Siemens gas furnace 
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was used they had *o be heated separately. — 
the coal used for the boilers to that actually us 

in the gas furnace he considered that the relative 
coal consumptions with the gas and the ordinary 


furnace respectively might be taken as 700 to | 


1000. The saving of oxidation effected by the gas 
furnace was, however, far more important than the 
saving of coal, this oxidation being 5 per cent. less 
with the gas than with the coal furnace, as he had 
mentioned in his paper. Replying next tothe other 

cinta which had been stich during the discussion, 
Mr. Holley remarked that a large production from 
a given plant was decidedly economical if not 
pushed to excess, but at present he was inclined to 
place the limit to economical production with a pair 
of 5-ton converters at from 150 tons to 175 tons per 
day. As many as 50 heats per day had sometimes 
been obtained in the United States from a pair of 
converters, but such spurts were not economical, 
and he could not recommendthem. As regards the 
working of reheating furnaces Mr. Holley added 
that the American practice was to charge a cast of 
ots as soon as practicable after they were run, 
t is as soon as they had fairly set. When thus 
charged the furnace had really little to do except to 
prevent the ingots from losing heat, for when « str 
in the furnace the interior parts of the ingots were 
probably at a higher temperature than the furnace 
itself, and the heating for the process of blooming 
might, the refore, be said to be effected by the dis- 
tribution through the mass of the ingots of the 
excess of heat existing in their interiors. In the 
furnace where they were heated for rolling the case 
was different, and instead of being charged in groups 
they were charged ina stream. In conclusion the 
President, Mr. I. Lowthian Bell, complimented 
Mr. Holley on his papers, and a vote of thanks was 
unanimously passed. 


ing 
th 


tha 


BESSEMER PLANT. 

The next paper on the list was “ A Description 
of the latest Improvements in Appliances for the 
manufacture of Bessemer Steel,” by Mr. B. Walker, 
of Leeds. In consequence of the short time re- 
maining at the disposal of the meeting, Mr. Walker's 
paper was read in a condensed form; but we pub- 
lish it in full on page 209 of the present number. 
Describing as it did certain particular types of Bes- 
semer plant, to the exclusion of all other varieties, 
Mr. Walker's paper opened up many points on 
which a good and profitable discussion might have 
been held; bat unfortunately, from the want of 
time, the President had to pass on to the next paper 
without permitting any Sennen at all, After 
reading his paper, however, Mr. Walker made some 
remarks as to Mr. Holley’s system of setting con- 


verter bott which require some explanation. 
Mr. Walker stated that some years ago he had 
seen in u t Sir John Brown’s works at Sheffield, 
a certain mode of setting converter bottoms, and 
from the manner in which he described this mode 


ol setting a very general impression was conveyed 
to the meeting that this mode was identical with 
Mr. Holley’s. Subsequently Mr. Alexander Brog- 
di endeavoured to clear up this point by asking 
if Mr. Walker would give a further explanation. 
It was, however, ruled by the President that the 
natter could not then be further entered into, and 
80, as far as the public proceedings were concerned, 
the matter dropped. On subsequent inquiry of 
Mr. Walker himself, however, we found that his 
description had conveyed an entirely wrong impres- 

n to the meeting, the plan in use at Messrs. J. 


Brown and Co.’s, to which he had referred, being 

tirely different to Mr. Holley’s. It is the distinc- 
tive feature of Mr. Holley’s plan that ramming of 
the joint is done from the omtside, the cavity to be 
filled being in full view; at Messrs. Brown’s, on the 
other hand, the joint is filled in from the ixside of 
the converter—a widely different matter. We have 
aweit upon this point because it is unjust to Mr. 
Holley that any doubt should incorrectly be thrown 
ipon the originality of his system —a system which, 
combined with other details which he has intro- 
Guced, has done so much for the Bessemer manu- 


facture in America. 

We are quite aware that there is in this country 
a very general ts ndency to doubt the great pro- 
ductiveness of American iron works, while even 
amongst those who admit this great producing 
power there is a disposition to underrate its im- 
portance. That these doubts and prejudices will 
ultimately he overcome we are fully convinced, and 
we are not without hope that the papers read by 
Mr. Holley at the meeting just completed may 
assist materially in this result. We have ourselves 


received so many accounts of the performance of 
| American rolling mills and Bessemer plant from 
| engineers on whose accuracy we are enabled, from 
}our personal acquaintance with them, implicitly to 
rely, that we can bear evidence to the great mode- 
ration with which the facte have been stated by 
Mr. Holley in his papers ; and granting the accuracy 
of these facts it only remains for us to discuss 
whether this great productive power is conducive to 
economy. In attempting to decide upon this point 
it is in the first place essential that the manner in 
which the increased production is obtained should be 
taken into consideration. It would be quite possible 
to take an ordinary rolling mill plant of even an in- 
ferior type, and by neglecting repairs as long as pos- 
sible, running at an increased speed, and generally 
‘‘ driving” the work, to obtain for a short period a 
turn-out vastly in excess of the ordinary working 
average. Such a “‘ spurt” would, however, certainly 
not be economical, and it would ultimately lead to 
breakdowns. Our American friends, however, al- 
though—as Mr. Holley has remarked—they may 
occasionally “ go in” for “ spurts,” do not ordinarily 
work in this way. They have rather endeavoured 
to raise the rolling mill from a crude contrivance 
for rolling iron to a real machine tool, and i: this, 
it must be owned, they have largely succeeded. Of 
course there are many crude examples of rolling 
mills in America, just as there are also many excel- 
lently designed mills here; but, as a rule, we be- 
lieve that our large establishments are working with 
a ruder class of plant than is to be found in the cor- 
responding works in the United States. To a great 
extent this is to be expected, for our large works, 
being older than those across the Atlantic, have 
naturally many antique specimens of plant, which 
have not yet been abolished. In America, the con- 
struction of rolling mills has for some time been part 
of the business of the leading machine toolmakers, and 
the influence of these makers upon the design and 
workmanship of such mills has made itself decidedly 
felt. There are, no doubt, many of our readers who 
last year bad the opportunity of examining at the 
Vienna Exhibition the small rolling mill shown there 
by Messrs. Sellers, of Philadelphia, and those who 
thus examined it will well remember the contrast 
which it displayed to the mills in ordinary use here. 
When obtained by the employment of improved 
types of plant and more complete appliances for 
handling ingots and reducing the amount of manual 
labour, increased productiveness cannot fail to be 
economical, as it becomes the result not merely of 
higher working speeds but of diminished stoppages. 
Not long ago there was a general ery amongst the 
| railway shareholders in this country as to the de- 
sirability of keeping down capital accounts, it being 
urged that only in this way could economy be 
secured. Now in America iron and steel manu- 
facturers have in the large majority of cases been 
| compelled by necessity to keep down their capital ac- 
counts, and it is to this that the great productiveness 
of their works has to be attributed. In England, 
on the otherhand, it is—except in the newer works— 
| the exception rather than the rule to find the capital 
expended being fully utilised—a result which we 
believe to be due not to any want of skill or know- 
ledge in those by whom these works are managed, 
but simply from the fact that capital is, or has been, 
so easily obtainable that it has been expended far 
more freely than would be possible in America. 
| There has, however, for some time past been a 
| steady improve ment going on in this respect, and 
| we believe that in future a waste of capital—for 
| a waste it is undoubtedly—will be far less prevalent 
| than it has been in the past. 


' 
} 








THE CRAMPTON REVOLVING PUDPLING FURNACE. 

The last paper on the list was one by Mr. T. R. 
| Crampton *“‘ On Crampton’s Revolving Puddling 
| Furnace and its Products;” but before this was 
iread the President laid before the meeting two 
resolutions passed at the last meeting of the Council. 
| These resolution were: First, ‘‘ That the Iron and 
| Steel Institute, in general meeting assembled, 
hereby tender their best thanks to the Mayor and 
Corporation of Barrow, for the facilities they have 
kindly afforded the members of that Institute in 
connexion with their meeting at Barrow ;” and, 
second, “The Iron and Steel Institute, in general 
meeting assembled, desire to express their high 
appreciation of, and cordial thanks for, the a 
ments made by the Local Reception Committee for 
the convenience and entertainment of the members, 
which have conduced to render the meeting at 
| Barrow so thoroughly agreeable and successful.” 
| In laying these resolutions before the meeting Mr. 











Bell made some appropriate remarks ing the 
valuable services of Mr. Charles Smith, the 

secretary (to whom so many of the members and 
visitors have been personally indebted for his 
energetic exertions on behalf of their comfort and 
convenience), the efforts of Mr. Schneider, under 
whose superintendence the arrangements for the mag- 
nificent banquet at the Barrow Shipbuilding Works 
were pele out, and, lastly, the aid rendered by 
His Grace the Duke of Devonshire, The resolu- 
tions passed by the Council were, it is almost 
needless to say, most heartily received by the 


meeting. 

When this business had been despatched, there 
remained little over three quarters of an hour for 
the reading of Mr, Crampton’s paper and its dis- 
cussion, and hence to save time the paper was read 
in abstract, probably more than half of it being 
omitted. It was, we think, most unfortunate that 
this course had to be pursued, and we cannot but 
regret that arrangements were not made to give 
Mr. Crampton a full hearing, and allow ofjan ex- 
haustive discussion of his plans. At the present 
time the question of mechanical puddling is one of 
paramount importance, and this fact, together with 
the extraordinary results which have been obtained 
by Mr. Crampton, rendered his paper~of all others 
—entitled to most careful attention. Of this, how- 
ever, we shall speak further hereafter. 

Mr. Crampton’s paper, which was read by his 
son, Mr. George Crampton, will be found almost ix 
extenso on page 211 of the present number, the only 
portion omitted being the detailed description of 
the revolving furnace, for which we refer our readers 
to our number of July 3ist last, in which a full 
account of the arrangement, with engravings, will 
be found. At the conclusion of the paper, Mr. G. 
Crampton laid before the meeting a kind of 
appendix in the form of a record of the results ob- 
tained during a series of 43 heats carried out sub- 
sequently to those conducted in the presence of Mr. 
Kirk, and described in the paper, These results 
are as follows : 


Number of heats... ove ose vee 43 
Average duration of each heat including 
time occupied in fettling _... eve 1 hr. 35 min. 


tons. ewt. qr. Ib. 
Total weight of iron charged ... oes 16 6 0 
” ” drawn... ie 19 2 121 
Total increase... eee ose eee 216 121 
Percentage of increase ... 17.3 per cent. 
Total weight of fettling used ... ° 18 2 017 


Fettling used per ton of iron charged 16 0 0 
o - o drawn ... 13 2 1 
Percentage of fettling 
used per ton of iron 
charged ... 80 per cent. 
Ditto, drawn 68 - 
Total weight of coal used soe eee 1018 214 
Net weight of coal used per ton of iron 
drawn ... is ove ono 11 116 
Average weight of iron charged per heat 73298 
wo 68 316 


” ” ra ” 

The forty-three heats above referred to were 
worked in the Woolwich furnace, and the iron used 
was Woolwich scrap, containing 0.875 per cent. of 
phosphorus. Heats Nos. 14 to 16 were worked in 
the presence of MM. Demarit, Frangois, and 
Wathieu, from Seraing ; heats Nos. 17 to 19 in the 
sresence of Mr, Bleckley, the representative of the 

Verrington Iron Works; heats Nos. 33 to 37 in 
the presence of Mr. Maynard, Mr. C. P. Stewart, 
Mr, Henry Chapman, and Mr. Aspinall; and heats 
Nos. 38 to 43 in the presence of Mr, Aspinall, of 
Crewe, and Mr. Alfred Perrin, of Garston. We have 
now before us a tabulated statement showing the 
detailed particulars of each heat, and the ay 
results obtained are not more remarkable than the 
wonderful uniformity of the whole series. Four 
different weights of charges were used, namely, 
5 ewt., 6 cwt., Scwt., and 10 cwt., and the results 
showed that a material saving of time is effected by 
working with the heavier charges. Deducting the 
time required for fettling, the shortest time occu- 
pied in puddling a 5 ewt. charge was } hour 15 min., 
and the longest ] hour 17 min. With a 6cwt. 
charge the shortest time was ] hour 5 min., and the 
longest 1 hour 30min. With an 8 ewt. charge the 
longest and shortest times were ] hour 10 min. and 
1 hour 40 min. respectively ; while with the heaviest 
charge, namely, 10 cwt., the corresponding times 
were respectively ] hour 15 min. and | hour 4] mia. 
The shortest time occupied in fettling between the 
heats was 7 min., and the longest 29 min., the 
average time being 11} min. We may add, that 
the forty-three heats from which the above data 
were obtained were carried out to check the ex- 
periments carried out by Mr. Kirk, the results 
proving even more favourable. 
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Before the commencement of the discussion the | 


President read to the meeting a letter which he had 
received from Mr. Kirk with reference to statements 
in Mr, Crampton’s paper, Mr. Kirk being unwell and 
unable to attend the meeting personally. With re- 
gard to the consumption of coal and pig iron and 
production of puddle-bar, Mr. Kirk wrote: 

would just like to remark that, while I have no 
reason to doubt their accuracy, yet, as I did not 
actually see the weighings, and did not appoint any 
person to check them on my behalf, I cannot hold 
myself responsible for their absolute correctness. 


The results were worked out by me from the original | 


entries, the fettling was only weighed during a 
portion of the time, and I believe the actual con- 
sumption would be something over 15 cwt. to the 
ton in case of continuous working. I had nothing 
to do with working out the results given as to the 
reduction of iron from the fettling, and am of 
opinion Mr. Crampton has taken somewhat too 
sanguine a view of the matter. The conclusion I 


arrived at as to the probable make of the furnace | 
and consumption of coal per ton of puddle-bar was | 


based on data supplied to me, which I have had no 
new A of verifying. Onthe whole I was very 


well satisfied with the working of the furnace, and | 
as the result of my observations I strongly recom- | 
mend that exhaustive experiments should be under- | 


taken by the Carlton Company with the materials 
they intend to use, the results to be carefully as- 
certained and noted; and that samples of the coal, 
iron, and fettling used, and of the iron and cinder 
produced at every stage of the process, should be 
analysed.” With regard to this letter Mr, Crampton 
said that Mr. Kirk was perfectly right in writing 
as he did. The iron had been called Mr. Kirk's iron 
because he made it; but as he did not see the 
—— he (Mr. Kirk) of course could not swear 
to the facts. The weighings he added had been 
taken in the ordinary official way at Woolwich. 


Mr. Price, of Woolwich, who was the next; obtainedat Woolwich. At first, he said, considerable 
speaker, remarked that the experiments of Mr. difficulty had been experienced at the ring joint be- 
| Kirk had been made during his absence, and that | tween the revolving portion of the furnace and the 
the accounts of the coal and fettling had been kept fixed flue piece, an escape of slag taking place there. 
by Mr. Crampton ; the President, however, observed | With the ring now in use this difficulty, however, 
that there was no question of truth before the | appeared to have been completely obviated. At 
meeting, there being no reason whatever to doubt present, he added, they were very slack at Woolwich, 
the figures given by Mr. Crampton, the only thing | and this fact, coupled with the Government rules 
being that certain trials had been associated with | respecting overtime, prevented,them from running 
Mr. Kirk's name and Mr. Kirk had written to state | the furnace continuously, night and day, during the 


his exact position in the matter. Mr. Price then | recent experiments, as they otherwise would have 
went on to speak very favourably of the results| done. As regards the fettling Mr. Price stated 
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ws no ficulty whatever, and as far as 
ncerned the furnace might be run con- 
f y s without any special stoppage, 


x being done in a few minutes between 
For fettling the furnace at Woolwich 


rally used good cinder from heavy 


i , of w iterial they had, from the nature 
work carried out at the Arsenal, a good 
The furnace had, however, been run for 


ys with ordinary puddling furnace tap with- 
ex encing any difficulty. Mr. Price also 
ith Mr. Crampton in not liking squeezers 
g with puddied balls, and he concluded 
og very highly of the quality of the pro- 
| from the Crampton furnace, 
m Spencer, who spoke next, corroborated 
statements as to the possibility of 
phosphorus and sulphur in the re- 
e, but considered that Mr. Crampton 
uuch importance to the excessively 
e which his system of burning coal 
(dust enabled him to attain. Mr. Spencer considered 
worked on the ordinary system a 
iigh temperature could be obtained to 
Another, and very plausible, 
e matter was taken by Mr. Edward Wil- 
Hains, wao stated his opinion that the phosphorus | 
nd sulphur went into the cinder, and that at very 


rampvon & 


e results 


“igh ternperatures the cinder was more fluid and 
was consequently more easily and thoroughly re- 
ed by the action of the hammer, the result 
ing 4 purer product. 
The next speaker was Mr. Jeremiah Head, of the 


fir 


i 
if Fox, Head. and Company, Middlesbrough, 
ut whose works several ( rampton puddling furnaces 
are now being erected. 


Mr. Head said that he had | 








watched the experiments at Woolwich with great 
interest, and he believed that his firm, in taking 
the step they had decided upon, had made a move 
in the right direction, notwithstanding that there 
seemed at present a tendency towards adopting 
double puddling furnaces fitted with machines. He 
had himself, he added, been at one time an advo- 
cate for double furnaces supplied with hot air; but 
he now believed that the Crampton furnace was a 
step beyond this, and hence he was about to 
adopt it. Mr. Head further stated that he also had 
doubts as to the efficiency of the squeezer, and that 
in the new plate mill which his firm were erect- 
ing, the 12-ewt. blooms from the Cae furnaces 
would be shingled under the steam hammer, and 
then reheated and rolled, it being intended to do 
away with piling, and never to allew the iron to 


get cold after puddling until it was rolled off into | 


plates. Mr. Head coneluded by saying that, on 
going into the matter, he had*been much pleased to 
find that Mr. Crampton had fixed his royalty at a 
very moderate amount. A few remarks were then 
made by Mr. Thomas, who spoke as to the high 
quality of the iron produced in the Danks furnace, 
and he expressed an opinion that from the Danks or 
Crampton furnaces, or from some similar arrange- 
ment, they would obtain an effective mechanical 
puddler. = 

The time had now arrived for concluding the 
meeting, and Mr. Crampton briefly expressed his 
regret that there had not been an opportunity of 
more completely investigating his statements and 
discussing his plans. He, however, added that he 
had no secrets, and that he would be most happy to 
afford the fullest information to all desiring to ex- 
amine his system. In conclusion, the President 





a 





stated that if Mr. Crampton could realise the pro- 
mises made in ees Big and if he could make good 
steel of Cleveland pig, he was certain of a most 
cordial reception in the Cleveland district, whatever 
his friends at Barrow might think of his labours. 

With this brief discussion of Mr. Crampton’s 
paper the meeting terminated, and the afternoon 
was spent in visiting the Millom Iron Works and 
Hodbarrow Mines, the Askam Iron Works and 
Mines, &e. Before speaking of these excursions, 
however, we desire to say a little more respecting 
Mr. Crampton’s plans. e have already ex 
our regret that so little time should have been avail- 
able at the Barrow meeting for the consideration 
and discussion of the facts brought forward by 
Mr. Crampton. As we have alot remarked, the 
question of mechanical puddling is one of ever- 
increasing importance, and it is to be regretted that 
a meeting of the Iron and Steel Institute should have 
been allowed to pass by without the present aspect of 
the question being fairly and thoroughly discussed. 
‘The facts brought forward by Mr. Crampton at 
Barrow are not of akind to be passed over cursorily. 
Few, we think, who examined the large collection 
of samples which he exhibited could fail to be im- 
pressed with the results obtained—results which 
grow in importance when it is considered that the 
pieces of puddled bar, &c., shown were not small 
quantities specially prepared for exhibition, but fair 
samples of tons of produce. The specimens of tin 
plate rolled by the Swansea Tin-Plate Company 
(Limited), from iron made from Cleveland pig, con- 
taining 1.3 per cent. of phosphorus, stood perfectly 
the most severe tests to which tin plates are put 
to prove their quality, while the wire drawn to 
No. 18 gauge by the Pearson and Knowles 
Coal and Iron Company (Limited), Dallam and 
Bewsey forges, Warrington, was equally good. 
Again, if our readers turn to. page 211 of the 
present number, and examine the tables of tests 
there given, they will have good evidence of the 
high quality of the steel made at Crewe in the 
Siemens-Martin furnace from puddled bars furnished 
by Mr. Crampton, these bars having been made 
from Woolwich scrap, containing 0.87 per cent, of 
phosphorus. Now Mr. Crampton can cither pro- 
duce these results in regular practice or he cannot. 
If, as we believe, he can do so, and with econo- 
mical results, then it is certainly to the interest of 
ironmasters—and particularly those having to deal 
with ores containing much phosphorus —to de- 
velop his system as quickly as possible; while on 
the other hand, if his plans are not so perfect as 
they appear to be, and if further practical dif- 
ficulties have yet to be overcome, it is almost 
equally to the interest of iron manufacturers that 
this fact should be demonstrated by extended trials, 
in order that the obstacles to success may be dis- 
covered and overcome. In fact, from whatever view 
we look at Mr. Crampton’s labours, he appears to 
be thoroughly entitled to the hearty co-operation of 
our iron manufacturers, and we earnestly hope that 
such co-operation may be forthcoming. 

So far we have spoken of Mr. Crampton’s furnace 
as a puddling furnace only; but we should not be 
surprised to find it ultimately applied to another 
purpose, namely, the production of wrought iron 
direct from the ore, According to the present 
system we obtain wrought iron by a roundabout 
process. In the first place the iron reduced from the 
ore is highly carburised and is run into pigs, while 
these pigs, after being allowed to get cold are 
remelted, and the excess of carbon previously im- 
ae to them is removed by the process of puddling. 

Ve thus add carbon to the iron, and subsequently 
remove it, while we also allow the iron to become 
solid, and subsequently have to remelt it, and we 
thus incur lossesand expenditure of fuel which would 
be wholly or partially saved if the wrought iron or 
steel could be successfully produced from the ore 
direct. For some years past Mr. Siemens has been 
a labourer in this field, and already a promising 
amount of success has attended his efforts. Mr. 
Crampton, so far as we are aware, has not yet com- 
menced experiments in this direction, but he has, 
we believe, such experiments in contemplation, and 
with the facilities which his system of coal dust 
burning gives him of controlling temperatures he 
stands a very fair chance of attaining good results, 
We are, however, far from underrating the difficul- 
ties which must be overcome before any direct re- 
duction process can be made a practical success. 
These difficulties are neither few nor unimportant. 
but we believe that they will be overcome eventually 
—whether by Mr. Siemens, Mr, Crampton, or by 
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some other metallurgist yet unknown, remains to be | and th 


seen—and that we shall obtain a malleable product 


direct from the ore without the employment of the | 


intermediate processes now considered essential, 


THE MILLOM IRON WORKS. 


| 


On the afternoon of yesterday week, after the | 


meeting of which we have been speaking, the 
members of the Iron and Steel Institute were 
divided into two parties, the one visiting the Millom 
Iron Works and the Hodbarrow Mines, and the others 
the Askham Iron Works and Mines, the Park and 
Roundhead Mines, &e. 
placed at their disposal by the Furness Railway 
Company, conveyed both parties to Furness Abbey, 
where the visitors to Askam were left behind, the 
reat being carried on to Millom, a further distance 
of about 12 miles, or about 14 miles by rail from 
Barrow. ‘The distance from Millom to Barrow in 
a direct line, however, is only between six and 
seven miles, the railway having to make a long 


detour to cross the estuary of the Duddon, on the 
eastern side of which Millom is situated. 
There are at Millom at present six furnaces, of 


which five are in blast, while two others of greater 
height are in course of construction. rhe present 
furnaces have partially closed tops, with the excep- 
tion of one, which is fitted with the bell and hopper 
arrangement, the bell being lowered by one of 
Wrightson’s hydraulic brakes. The furnaces are 
served by two hoists, one with two cages and one 
with a single cage, both being worked by «mall 
winding engines. The lifting appliances appear to 
be of rather small capacity for such a range of fur- 
naces, ‘The blast heating stoves are of the ordinary 
cast-iron pipe pattern, heated by gas, and they are 
placed ina row behind the furpaces, the bunkers 
tor coke and ore being behind them. 
plied by a very fine pair of condensing beam engines 
constructed by Messrs. Fletcher, Jennings, and Co., 
of Whitehaven, these engines having 36-in. steam 
cylinders, 80-in. blowing cylinders, and 10 ft. stroke. 
At the time of our visit these engines were running 
at 13 revolutions per minute, and furnishing blast 
at 32 lb. pressure. There are in addition a pair of 
auxiliary engines by Messrs. Galloway and Son, 
these engines being of the vertical type. 


THE HODBARROW MINES. 

The Hedbarrow mines extend over a consider- 
able area situated a short distance to the south of 
the Millom Iron Works. The ore deposit extends 
for a length of about $70 yards, and has a width 
varying from 170 to 240 yards. It is at present 
being worked by six shafts, these varying from 40 
to 52 fathoms in depth, while the thickness of tx 
bed of ore is at the eastern portion from 72 ft. to 
90 ft. ‘The deposit, which is for the most part over- 
laid by limestone, resembles those of the White- 
haven district, and it dips at an angle of 12 degs 
towards the west A second deposit, overlaid by 
loose drift, is now in course of exploration to th 
north-west of that at present bein 
is considered not improbab e that there may be a 
connexion between the two. As regards the mining 
machinery employed, there is very little to be said, 


+? r 


except that it is generally of a somewhat crud 
kind, being intended only for temporary use, ‘The 


nature of the ore deposits in the North Lancashi 
and Cumberland districts is such that workings in 
any one spot as a rule ly last a few years, and 
hence there little tender 


y to lay out capital 
expensive fixed works. 


the 
ol! fe 


18 
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THE ASKHAM IRON Wo! 
Phe nature of the arrangem« 
week did not admit of our visiting the 
Works aod Mines, and we can 
account of them We may, h ntion that 
the Askham works are noticeable for the height of 
furnace adopted ther lor p ars of the Ask- 
ham furnaces we may refer our readers to page 54 
of our twelfth volume they will find a paper 


ts for yesterday 
Askham lLron 
therefore give no 


weve mt 
art 


where 


(read by Mr. Crossley before the Institution of 
Mechanical Engineers), in which the principal 
dimensions are given, as well as analyses of the ores 
used and the pig iron and slag produced 
THE MONTREAL AND CLI MINES 

Last Friday was devoted by the members to a 
visit to the Cumberland iron and mining districts, a | 
special train being again placed at their disposal by 
the Furness Railway Company. Leaving Barrow 
at 9 A.M, a visit was first paid to the Montreal an 
(Cleator Mines, near W hitchave belonging to Mr. 
Stirling and Mr. Mackenzie. ‘The Montreal, Cleator, 


and Crossfield mines are more 


Blast is sup-| 


or le SS connected, 


r 


A ape ci al train, kindly | 


| partly by shafts and partly open-cast. 


nearly 1000 yards by 900 yards. The deposits are 
situated in the lower limestone, and are worked 


open workings visited presented an exceedingly 
yeturesque appearance, while another (one of Mr 
Mackenzie's) possessed a special 

extending = 

' 

and being carried between extensive timber coffer- 
dams, forming a kind of trough, Asat Hodbarrow, the 
appliances for winding and pumping were of a tem- 
porary character, and the only point we need notice 
is the manner in which a pair of pumps in the work- 
tioned are driven by wire ropes, which 


ing last m 
sulne coupe 


are led off round corners to an engine 
of hundred yards away. ‘The pumpsin question are 
plunger pumps, and each plunger carries a heavy 
weight, sufficient to force itdown against the pres- 
sure of the water lifted. 


|rope is led off, over suitable guide pulleys, to a bell 


| 


| of the furnaces are 


| tite Iron Company were first visited. 
| there are 


crank worked by a distant engine, this engine thus 
alternately hauling in the rope and lifting the 
plunger aud letting it go again, when the plunger 
18 forced down by its attached weight. The arrange- 
ment is a handy one under the circumstances, 
mines visited are at present, we und rstand, being 


| worked with an output of about 6000 tons of ore per 
| week, 


while something like six millions of tons 
believe, been already raised from them. 
t accuracy 


have, we 
It is currently reported—with wha 


cannot say—that during the scarcity of iron these 
mines were yielding a prolit of | 4 per day } 
rHi OLWAY IRON W : 
From the Montreal mines the me: rs were con- 


and W orkington, 
Solway Hema- 
At these works 
furnaces 7 ft. high, and 20 ft. 
having 

lwo 
twell stoves, 


» ordinary 


veyed by traln via Marron Junctio: 
to Maryport, where the works of th: 


four fine 

in diameter at the boshes, these furna 

closed tops fitted with the bell and | pper 
provided with | 

the others have blast heating stoves of t! 


} 
528 Ali 


cast-iron pipe class, The furnaces have five tuyeres 
(of unusually large size, and they are blown with 
blast at 44 1b. pressure, supplic by two pairs of 


jeylinders with the steam cylinders 


y worked, and it} 










head blowing 
(Une 


steam cy- 


vertical blowing engines having over 
ipove., 


pair of these engines, which have 32-in 


linders, 75-in. blowing cylinders. and 4ft. stroke, 
were constructed by Messrs. Hicks and Co., of 


Bolton, the other pair, which are somewhat smaller, 








are by Mr. Andrew Barclay. of Kilmarnock. At 
present the Solway furnaces are running 470 tons 
per furnace per week, but it is expected to increas« 
even this very large production, and it hoped to 
raise it to 500 tons weekly per furt As an 
example of some of the best practice the West 
Cumberland district the Solway Works were of 
much interest 
THE MARYPORT HEMATITE I y WORKS. 

Adjoining the works of which we have just been 
peaking are those of the Maryp rt Ilematite Iron 
Company, and these were next visited. Here were 
found six furnaces, only three however being in 
blast. Thhe furnaces at work were supplied wit! 
blast by a pair of condensing beam engines with 
/)-in. steam cylinders, 80-in. blowing cylinders 
und 5 ft. 9 in. stroke, these engines being run at a 
remarkably slow speed. The blast heating stoves 
ire of the ordinary cast-iron pipe type, and thi 
boilers are all hand-fired. In addition to the engines 
just mentioned, there have lately been erect 
these works three other blowing engines of a 
new to us, and constructed by Mr. Andrew Barcla: 
of Kilmarnock. In these engines the steam and 
blowing cylinders are placed vertically side by side 
the two piston rods being coupled toa wrought-iron 

grasshopper” beam. Che tlywheel shaft passes 
under the blowing cylinder, and is driven by a pair 
of connecting rods. The arrangement undoubtedly 
possesses its conveniences, : 

THE WEST MBERLAND HEMATIT WORKS, 

From Maryport the members returned by train 
to Workington, where they visited works of the 
West Camberland Hematite Lron Company. These 
works may be considered to consist of three divi- 


sions, namely, the blast furnaces, the puddling 
forge and plate mills, and the Bessemer Steel Works 
last furnaces are six in number, and are 55 ft. 


, Varying from 1§ it. to 20 ft. in diameter at the 
bushes Lhe y have semi-closed wy} 3s, and one is 
provided with Whitwell’s hot-blast stoves, the 


{ othe rs having cast-iron pipe stoves of an ordinary 





eir deposits are distributed over an area of 


One of the|and Co., of Glasgow, 


| the 


| patented, we believe, by a Mr. Pearce. 


From each plunger a wire | 
| to be placed in the drying ovens. 


The | 


we | 


|}company are 
|‘ lifton, some five miles distant, and situated 9 





|type. They are blown some with three and some 


with four 5-inch tuyeres, blast being supplied by a 
pair of beam engines constructed by Messrs. Aitken 
These engines have 44-in. 
steam cylinders, 96-in. blowing cylinders, 8 ft. 6 in, 
stroke, and are run at 20 revolutions per minute, 


interest from its | In the plate mill, which is extensive, there are two 
er the bed of the River Keekle, the | 
iver passing along the edge of the open workings, | the time of our visit both were 
| sequence of a mishap. 


sets of rolls of somewhat old-fashioned type, but at 


standing, in con- 


The Bessemer Steel Works, which were laid out 


| under the direction of Mr. F. W. Webb, of Crewe, 


present several points of special interest. ‘Their 
plant include two pairs of 7}-ton converters ; and in 
connexion with these Mr. Holley’s system of setting 
bottoms is being used, with a modification 
‘This modi- 
fication consists in fixing the bottom, not to the 
windbox direct, but to a false plate, which can be 
detached from the windbox so as to reduce the mass 
The experience 
with this arrangement, however, goes to prove that 


| Mr. Holley’s plan in its original form is the pre- 
|ferable one, the weight of the windbox being re- 


quired to break the joint easily, and the incon. 
venience of placing the windbox in the drying stove 
being really small when proper arrangements ar 
provided. ‘The excellence of the joint insured by 
Mr. Holley’s system has been well proved at th 
West Cumberland Works, a joint so made never 
having failed there. 

In connexion with the pit of one pair of con- 
verters special arrangements have been made for 
casting ingots from the bottom in groups on Mr. 
Holiey’s As carried out at the West 
Cumberland Works the group of ingots is mounted 
on a truck, and after the metal has been poured, 
this truck can (by means of rope led to a winding 
drum, worked by a hydraulic cylinder) be hauled 
through a short tunnel communicating with the pit 
to a kind of branch pit, by the side of which are 
placed hydraulic cranes for lifting the ingots. The 
converters are, as we have said, 7}-ton vessels, but 
they are generally charged with 6 tons of pig in 
addition to the speigel. A little limestone is also 
added to make a fiuid slag. The blast for the Besse- 
mer process is supplied by a pair of horizontal blow- 
ing engines coupled to cranks at right angles, the 
blowing cylinders having piston valves, while the 
blast for the cupolas is furnished by a Roots 
blower driven by an engine on the same bedplate, 
he arrangement being one designed by Mr. F. W 
Webb, and illustrated by us on page 250 of our four- 
teenth volume. 

The rail millis of the Ramsbottom reversing type, 


system. 


he 
fie 


driven by a well-designed pair of engines, con- 
structed by Messrs. hitson, of Leeds. ‘The mill 
has three stands of rolls, one pair being used for 
‘ cogging,” and the others being the roughing and 
finishing rolls respectively. ‘lhe ingots are heated 


in Siemens furnaces, and the mill does the whol 
work of cogging down as well as rolling, while 





during the fortnight preceding our visit it had 
turned out no less than 1200 tons of rails. When 


we were present two-length rails were being rolled, 
the time occupied in rolling a double length with six 
roughing and five finishing passes averaging | minut 
50 seconds. When first put down the foundations of 
the engines driving this mill gave some trouble, and 
ultimately an arrangement was adopted which de- 
serves mention here, A second bedplate, weighing 
80 tons, was placed under the bedplate proper of th 
engines, this under bedplate being 
the upper one, Into the spa ‘e between the 
bedplates was then run an alloy, consisting of one 
part antimony and three parts lead, and this alloy 
expanding slightly in setting connected the two 
bedplates with great firmness, ‘The idea of : 
this type-metal alloy originated, we believe, 
Mr. Snelus, the well-known manager of the works, 
aud it has answered its purpose perfectly. 

\t one side of the raul situated the roll- 


recessed to receiv 
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witli 


1 
Thlii 3s 





turning shop, and an overhead traveller passing 
over the mill and this sh ip gives every facility for 
changing rolls. ‘The plant of the mill also includes 


the usual rail 


machines, 


saw, punching and straightemng 
&e., and also one of Messrs. ‘Lhwaites 
Carbutt’s ‘ girder” steam hammers, of 
type which we illustrated on page 153 of the present 
volume. At present the West Cumberland Works 
have an output of about 1600 tons of pig iron pet 
week from the blast furnaces, and 700 tons of steel 
per week from the Bessemer departments, The 
also proprietors of a colliery % 


and the 
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ese works are, close to the growing shipping port 
: Workington, and with good railway communi- 
cation, there is a fair promise of their becoming 
extended, 

From Workington a short trip along the coast 
line of the London and North-Western Railway 
brought the members to Whitehaven, where they 
were entertained at luncheon at Whitehaven Castle, 
by the invitation of the Earl of Lonsdale. His 
lordship himself was unable to be present, but he 
was well represented by his agent, Mr. Robinson, 
who took the chair in his stead. The luncheon 
over, and a few brief Hagges made, the members 
returned to Barrow, the excursion we have de- 
scribed bringing the meeting to a pleasant conclu- 
sion. 

Taken altogether, the meeting of the Iron and 
Steel Institute at Barrow proved a highly success- 
ful one. It was well attended, and it afforded a 
pumber of members the opportunity of visiting a 
district with which they had but a very partial ac- 
quaintance. The hearty hospitality with which 
they were everywhere received rendered the meet- 
ing a most pleasant one socially, and we are certain 
that the vote of thanks passed to thank the local 
committee for their exertions was no empty com- 
pliment, but a genuine expression of the feelings of 
all who took part in the proceedings, 








RAILWAY AMBULANCE, CARRIAGES. 

Tue want of proper ambulance carriages during 
the Franco-German War led, afterits conclusion, to 
a careful consideration of the best means for accom- 
modating and transporting the sick and wounded, 
and the Société Francaise de secours aux Blessés has 
designed the Sanitary Train, the vehicles of which we 
illustrate this week by a two-page plate, and also 
on page 198, this train having been constructed by 
the French Rolling Stock Constraction Company 
at Ivry. ‘The train is composed of twenty-four 
vehicles, namely : 4 

1. A depét wagon containing drugs, linen, 
wrappers, mattresses, stretchers, surgical instru- 
ments, and accessories. 

2. A carriage to accommodate four doctors. 

3. A cooking wagon. 

4. A store wagon, for wine, food, and fuel. 

5. Twenty wagons for wounded; it being pos- 
sible to make various changes in these vehicles, 
according to requirement. 

The carriages are all arranged with end entrances, 
with a central ge from end to end, so that a 
means of circulation throughout the train is pro- 
vided, platforms being provided at both ends of 
each vehicle to complete the communication. 

The depét wagon, illustrated by Figs. 1, 2, and 3 
of our two-page engraving, contains, as just stated, 
all the matériel required by the doctors and surgeons, 
with mattresses, blankets, &c. Besides the end doors, 
this car has two side doors for the entry or removal 
of stores, the end openings being only employed for 
communication. ‘The interior arrangement is ex- 
tremely good, the stores are placed in drawers and 
other suitable receptacles, all being thoroughly 
classified and numbered in such a way that im- 


mediate access to any of the contents can be 
obtained. A desk for the storekeeper is 07 be- 
side one of the side entrances. Both desk and seat 


are made to slide, and are upon hinges, so that they 
can be instantly removed when access to the vehicle 
from the side is desired. A small recess in one of the 
corners of the carriage, and sheltered by a curtain, 
forms the bed of the storekeeper. The end plat- 
forms are lighted by means of a lantern placed at 
each extremity under the roof, and the interior of 
the carriage is illuminated by means of two ordi- 
nary roof lamps. The end doors can be locked both 
from inside and outside by means of a key which 
serves for each vehicle in the train. 

Che doctors’ carriage (shown by Figs. 4, 5, and 6 
of our two-page engraving) is fitted up with much 
taste and luxury, and is applicable under ordinary 
conditions as a special saloon carriage. ‘Theinterior is 
divided into six distinet compartments, namely, 
four separate rooms for the doctors, a water-closet, 
anda small closet containing the warming apparatus. 
These compartments are arranged symmetrically on 
each side of the carriage, 80 taclear passage is 
left down the centre. Each of the four apartments 
is fitted with a bed, and serves at the same time as a 
workroom. On one side of the carriage is hinged a 


small table, fitted with writing materials, kc. ‘here 
are besides two chairs, which can be 
verted into a comfortable bed. 


ned, and con- 


Each compartment 


contains a suspended moderator lamp, an aneroid, a 
thermometer, and an alarum clock, and to each door 
is attached the name of the occupier, and a notice of 
the hours during which he is on duty. 

The beating apparatus is upon a new system, that 
of Giraudeau and Talibert, ‘This apparatus is cylin- 
drical in form, containing a fireplace at its lowest 
part, and a reservoir of water above, connected with 
a series of circulating tubes laid under the floor of 
the carriage. A small pipe led from the reservoir into 
tne tanks supplying the lavatories, slightly warms 
the water used to supply the latter. 

The kitchen carriage, illustrated 
and 9 on our two-page sheet, has been 
very considerable care. It contains a range suitable 
for cooking for from four to five hundred persons, 
and of course is provided with all necessary utensils, 
which are sarediliy secured in their proper places, 
so that they shall not be disturbed by the oscilla- 
tion of the vehicle whenin motion. In each corner 
is a large reservoir for water fed from a pipe led u 
to the roof. Beneath the reservoirs are cupboar 
holding table utensils, and beside the reservoirs are 
large copper basins for washing up these utensils. 

The interior arrangement of the store wagon— 
of which views are shown by Figs. 1 to 4 on page 198 
—corresponds somewhat with that of the depét car- 
riage. it contains drawers to hold a large number of 
bottles, a coa, .hest, cases for bread, meat and ice 
safes, and suitable hooks for suspending carcases, 
&e. This vehicle has also two side doors to permit 
the loading and unloading of goods. 

The twent paren wagons (one of which we 
illustrate by Figs. 0,11, and 12 on our two-page 
engraving) are arranged cither with superimposed 
berths for the wounded, with seats for convales- 


by Figs. 7, 8, 
arranged with 


picking up the cable in shallow water in conjunction with 
the movable wrought-iron davit projecting from the bow. 
On the starbourd end of the same shaft, and projecting 
over the side of the launch is a pulley with a perforated 
V rim, which is for the purpose of under-ruaning, the alter- 
nate perforations giving the required grip on the cable. The 
general designs of the boat are well worked out, and we 
believe that the arrangements have given every satisfaction. 


— —a——enmenganenaenrmee saan | 
Fe icony- ene AND COLONIAL NOTES. 
estern Australian Tel. ww All the settled districts 
of Western Australia tee phic communiea- 
tion, with each other, » line to Champion Bay having been 
lately opened. In seven years Western Australia has con- 
structed 800 miles of telegraph. 


A San Francisco Hotel.—San Francisco is to have a new 
hotel. It is to be called the I’a’see Hotel, and it will contain 
700 rooms. It is to be completed next year, and its estimated 
cost is 2,750,000 dollars. 

American Steam Navigation.—The City of Peking steamer 
built at Chester on the Delaware, for the Pacifle Mail 8team- 
ship Company, has been completed, and lately run her trial 
trip. 


Clutha and Dunedin (N. Z.) Railway.—A contract fo 
laying the permanent way on the Clutha end of the Dunedin 
avd Clutha Railway has been let to Mr. A. J. Smith for 
7279. The line is ex to be completed—at any rate, 
so far as the Clutha end is eoncerned—by February, 1875. 


Greymouth (N. Z.) Coal—A seam of coal struck by the 
Greymouth Coal Company at 220 ft.. has been proved to be 
17 ft. thick. The coal is also of firsv-class quality. It is ths 
intention of the company to siok a shaft at once. 

American Pig.—In 1854, the production of pig iron in 
the United States was only one fifth that of the United 
Kingdom ; in 1873, it was considerably more than one-third. 
Pennsylvania produces nearly one-half of all the pig iron 
made in the United States. 


American Steam Navigation. —Balti t an 








cents, as a dining-room carriage, or filled with sus- 
pended stretchers. Each of these arrangements | 
ean be easily and quickly transformed to any | 
of the above-mentioned forms, The wagons can | 
be employed as ordinary freight wagons, having 
side doors ; they are peculiar however in being made 
with double walls in order to preserve an equable 
temperature within the carriage, part of the space 
between the walls being employed to stow away the 
benches forming seats tor convalescents. ‘The beds 
are arranged in two or three tiers, the maximum 
number {being fifteen. ‘They consist simply of 
wooden frames, and sacking carrying the mattress ; | 
the frames are attached to hooks in the side of the 
carriage, and to suitable posts, reaching from the 
floor to the roof, but which are very easily removed, | 

Each wagon has a heating apparatus and water- 
closet, and the lighting is effected by the lamps 
attached to the posts carrying the beds. Sliding 
doors serve to give free admission to stretchers, on 
which wounded patients are placed. 

When arranged to afford dining accommodation | 
each wagon contains six tables, the legs of which 
are locked to the floor, but arranged so as to be 
easily removed. ‘The tables give accommodation 
for 30 or 40 persons. In the convalescent wagons 
the floor area is occupied with seats that can be 
easily shifted, and as already stated, stowed away 
in the space between the double walls of the vehicle. 
As we have already stated, the wagons, instead of 
being provided with fixed berths, can be fitted with 
stretcher beds suspended to ropes depending from the 
roof. 

Each complete train of twenty-four carriages | 
includes only two special vehicles, the doctors’ and 
the kitchen carriages ; the others may be employed | 
as common freight wagons in time of peace. ‘The | 
doctors’ carriage, however, may be employed for | 
special purposes in ordinary taffic. 


STEAM LAUNCH. 

Wr publish on page 195 illustrations of a steam launch 
constructed by Messrs. Yarrow and Co. for Messrs. Siemens 
Brothers. to accompany telegraph expeditions, and espe- 
cially to-assist in laying the shore ends of the cables. 

The boat is 33 ft. in length by 8 ft. beam, and is diagonally 
built of teak in two thicknesses, which mode of construction 
gives great rigidity, and evables the boat to withstand the 
strains of being hoisted in and out at sea with steam up and 
in working trim, at which time the total weight of the boat 
cannot be taken at much under 5 tons. 

The boiler is of the return tubular type, having a pair 
of cylinders placed diagonally on the after end. The 
cylinders are 5} in. diameter by 6} in. stroke, and the en- 
gines make with 75 Ib. of steam 220 revolutions per minute, 
giving aspeed of 8} statute miles an hour. The engines 
can be thrown out of {gear with the screw, and connecied 
with the hoisting apparatus instead. The winch end 








shown on the port side of the horizontal shaft is used for 


American line of steamers, and ‘it will be backed by that 
wealthy and influential corporation the Baltimore aod Ohio 
Railroad Company. Brest is the European terminus 
sel . 


German Rails.—At a recent adjudication in Belgium for 
7000 tons of Bessemer steel Vignoles rails, the lowest tender 
was delivered by the Rhine Steelworks Company of Rubrort, 
which offered to supply the Jot at 101. 7s. 6d. perton. The 
Creus6t Works, which lately vanquished German competitors 
at an adjudication in Germany, required 121. 4s. per ton. 


The Hoosac Tunnel.—This important tunnel, although 
bored through the mountain which had to be penetrated, is 
still not by any means completed. Two years will, it is 
thought, elapse before it can be opened for traffic. Much 
brick arching has to be done, a railway has to be laid through 
the tunnel, and connexions have to be formed at both ends 
with the railways which have to rua through it. 


Belgian Rails.—At a recent adjudication for 20 lots of 
iron rails in Belgium, the tenders delivered raoged between 
SI. 19s. 6d. and 9/. le. 3d. per ton, The lowest tender was 
that of the Acoz Forges Company. The difference between 
the cost of iron aall steel rails has become comparatively 
small in Belgium. 


Grand Trunk Railway of Canada.—The necessary pre- 
parations are being made for changing the gauge on the 
eastern section of the Grand Trunk Railway of Canada. 
The tracks for the rolling stock cover several acres at Point 
St. Charles, where they are placed on temporary wooden 
tracks. Tents are being erected at various points along the 
line so as to secure the necessary supplies of provisions, and 
men are at work on the timber required for replacing sleepers 
and for other purposes. 

A French Coal Company.—In consequence of the great 
prices obtained for coal last year, the profits of the St. 
Etienne Collieries Company rose in 1875 to 165,1881. as eom- 
pared with 68,9831. in 1872. 

Publie Works in Western Australia.—-The desirability of 
opening telegraphic communication with South Australia has 
been under discussion in the long dormant bat now slightly 
progressive colony of Western Australia. Other public works 
which have been proposed in Western Australia are the im- 
provement of Freemantle harbour and the formation of a 
railway from the York Vailey—8® miles inland—to the sea- 
port of Freemantle. 

Canadian Telegraphy.—Tenders have been received for 
the construction of a great line of telegraph which the go- 
veroment of the Dominion of Canada is about to carry to 
the Pacific seaboard. No contract appears, however, to have 
been actually let at present. 

The United States Naral Yards.—Senators Sergeant, of 
Cahfornia, Conover, of Fiorida, and Norwood, of Georgia, 
have been making an inspection of the various United States 
navy yards and naval stations along the Atiantic coast. 
The object is to ascertain what yards and stations can be dis- 
pensed with. 

Rocky Mountains Coalfields.—The estimated extent of 
the coalfielde of the Kocky Mountains is 513,000 square 
miles. This total is made up as follows: Texas, 3y,000 
square miles; Indian territory, 40,000 square miles; New 
Mexico, 20,000 square miles; Kansas, 80,000 square miles; 
Missouri, 24,000 square miles; Nebraska, $4.00) square 
miles; Lowa, 24,000 square miles ; Wyoming, 20,000 square 
miles ; Colorado, 20,000 square miles ; Montana, 7) 000 square 
miles; and Dakota, 100,000 square miles. These statastics 
are interesting, but they are necessarily vague and ap- 
proximate. 
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Tur importance of utilising the shale and earthy débris 


accompanying coal and other minerals, and which have to 
be brought to bank with them, has long been recognised, 
The enormous heaps, however, which have accumulated at 


collicries and iron works, testify to the fact that hitherto 
ho economical and satisfactory meaus have existed for con- 
verting them from waste into commercial products. The 


usual and well-known process of brick-making from plastic 
but was found to be unsuitable for the 
They will not soften 


clay has been tried 


+s 


utilisation of shale, or rock fireclays. 














down to a plastic state by weathering, nor can they be re- 
daced to a sufficiently fine condition by the ordinary pre- 
paring machinery to permit of their being expressed through 
dies. It is satisfactory, however, to find that the difficulty 
has been solved in avery practical manner by Mesars. 
Henry Clayton, Son, and Howlett, of the Atlas Works, 
Harrow-road, who have constructed an improved arrange- 
ment of machinery which has successfully accomplished the 
desired object. Our engravings represent aset of these ma- 
chines recently made for the Butterley Iron Works at 





Alfreaton for making bricks from coal shale, bind, fireclay, 
and other bard non-plastic materials, The apparatus con 
sists simply of a powerful mill having a perforated bottom, 
and a press, both being worked by steam power. In our 
engravings, Figs. 1 and 2, on page 199, represent respec- 
tively an elevation and plaa of the plant, Figs. 3 and 4 
annexed being an elevation and a plan of the grinding and 
sifting mill, while the views on the opposite page show a side 
and a front elevation of the brick-moulding and pressing 
machine. 

The engine for driving the entire machinery is of 10 
horse power, and is of the direct-acting horizontal type. It 
is plainly and substantially made without possessing any 
special novelty in detail. In the general plan A is the mill, 
B a set of elevators, the casing being partially removed in 
the elevation, and C the press or brick machine, The 
rotating pan ranner mill is 8 ft. in diameter, and is driven 
by bevel gearing overhead. The runners are of cast iron, 
each weighing about twotons. The pan is fitted with a cast- 
iron ring forming the path of the runners, and the outer part 
of the bottom of the pan is furnished with a series of per- 
forated segments for sifting the material after it has been 
pulverised. The ground clay passes through the perfo- 
rated plates and falis into a catcher beneath, out of which 
it is swept by arms fixed to the bottom of the pans, into a 
general receiver. The runners revolye against the motion 
of the pan on a horizontal shaft carried in vertical guides 
at each end, and hollowed at the centre for the vertical 
driving shaft of the pan to pass through. The elevators 
consist of a band furnished with buckets which carry the 
ground material from the receiver, and deliver it into the 
hopper of the moulding and pressing machine. 

The framework of this machine consists of two vertical 
standards bolted to a cast-iron foundation plate, and con- 
nected at the top by a stretcher plate. A hollow casing or 
box is bolted between the side standards, and is fitted with 
loose linings or moulds. The lower pressing pistons are 
attached to a cross-bar arranged to slide in vertical guides 
in the main standards, and having friction rollers on the 
lower extremities, The main shaft is driven by compound 
gearing, and revolves in bearings in the main framing. 
Upon this shaft are fixed two pressing cams which work in 
contact with the rollers on the lower pressing pistons. There 
are two cranks on the main shaft, one at each end, with 
connecting rods for giving motion to the crosshead above. 
This crosshead slides in guides in the framing, and to it are 
attached the upper pistons. These pistons are hollow, 
and are heated by steam to prevent the material adhering 
to them. They are fixed upon blocks held firmly in the 
crosshead and have a vertical motion only. The upper 
parts of the blocks are made smaller, and have screw threads 
cut upon them, Volute springs are coiled round the screws, 
and plates are placed upon the top of the springs, which 
can be screwed down to any desired degree of com- 
pression, thus regulating the amount of pressure to which 
the bricks are to be subjected. 

There are bolts passing through the crosshead, and also 
through the plates, by screwing up or unscrewing which 
the piston can be made to descend a greater or less distance 
into the moulds, thus forming thinner or thicker bricks as 
required. Regulating wedges are placed under the lower 
crossbar, and are adjusted by small hand wheels. The 
crossbar when in its lowest position rests upon these wedges, 
so that when the wedges are drawn higher upon their seat 
the pistons on the crossbar do not descend to their full ex- 
tent. Thus the depth of the moulds, and consequently the 
quantity of material admitted into them, may be regulated 
according to the nature of the material and size of brick 
required. 

The prepared material is fed into the two moulds by a 
self-acting arrangement. A measure or feedbox slides to 
and fro under the feeding hopper of the machine, and thus 
passes alternately under it, and over the moulds, conveying 
each time suficient material for filling the moulds. The 
feedbox is actuated by friction rollers attached to the 
crosshead, and in their motion with it they traverse a 
slotted chase formed in each one of a pair of swinging 
arms connected one on each side of the feedbox. The 
chase is of such a shape as to insure the requisite inter- 
mittent and alternate motion of the feedbox. _ The moulds 
are made portable, and fit into the hollow mould casing, so 
that they may be easily taken out and moulds of other 
sizes or shapes introduced in their places. Correspondingly, 
the top and bottom pistons can also be removed with 
facility. Thus by the same machine a large variety of 
shapes and sizes of bricks may be produced. 

It will thus be seen that in this apparatus the pressure is 
given simultaneously at the top and bottom of the brick, 
and that the whole of the pressing action is derived from 
cams and cranks all fixed or formed upon one main shaft. 
The whole of the pressing strain is sustained between the 
lower cam shaft and the top pistons, and is virtually taken 
by the side arms, which are made of sufficient strength to 
resist the strains brought upon them. The frame is thus 
entirely relieved from all strain. 

The bricks when pressed are delivered from the moulds 
by the lower pistons, which are forced upwards by the 
complete revolution of the cams, and the newly-made 
bricks are forthwith moved forward by the approach of the 
feedbox with a fresh charge of the material. The lower 
pistons then fall, and the moulds are refilled ready for the 
next pressure. For conveying the bricks from the machine 
an endless travelling Land is employed. A series of port- 
able boards, however, may be used, Lut they necessitate 
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the attendance of two boys for taking off the bricks and } On Monday the Council of the Cleveland Miners elected Mr, 


placing them on the barrows, this labour being partly saved | 
with the travelling band. The machines are all driven | 
from a line of shaftiog which receives motion from the 
engine. On our visit to Mesers. Clayton's works we found 
@ set of these machines in operation making bricks in a 
semi-dry condition from shale, the process being very success- 
fully carried out. The bricks made were free from cracks 
or flaws, and were sufficiently hard to have been wheeled 
away to the kiln direct from the press. The whole 
arrangement is very simple, and the working parts are all 
easy of acceas. 

A set of machinery—which is similar to that we have 
been describing—was supplied by Messrs, Clayton and Co 
to Messrs. James Wormald and Sons, of Dewsbury, some 
months since, and the owners report that it is now turning 
out regularly from 60,000 to 70,000 bricks per week. The 
material there used is a mixture of shale and plastic clay, | 
which is much less easily worked than shale only. Mesers 
Clayton and Co. are to be congratulated upon having satis- 
factorily solved a very important industrial question, and 
om our visit to their works we were glad to find that they | 
had in hand several sets of this machinery both for Eng- | 
Jand and the Continent. | 
» —E_ : | 

BRIGHTON AQUARIUM. 

To tux Eptron ov Exoinxenine. 
Sim,—Having never visited the Brighton Aquarium, I am 
unaware if it has as yet been used for instruction of civil | 
engineers. One of the greatest troubles an engineer has to | 
contend with in most marine works, is to counteract the 
ravages of the “ Limnona” Terelvans, Teredo Navalis, and 
other tumber destroying worms. A tank set apart for tunber 
borers would be most instructive; cubes of the different sorts 
et woods used in marine works, suspended in the tank, would 
in a few months show which the worme preferred. Pieces of 
timber artificially protected with copper, zine, iron nails, 
creosote, or Burnett's fluid, might also be immersed to show 
the value of each process. The authorities of the Brighton 
or any other aquariums, I am sure would do service to my 

profession by carrying out the suggestion. 
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Y , 
Teignmouth, August 3!et, 1874. 


E. H. Cragg, C.E. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiaesprovucu, Wednesday 

The Cleveland Tron Market.—Yesterday there was a large | 
attendance on ‘Change at Middlesbrough, but business was | 
flat. No. 3Cieveland pig was sold at 67s. 6d. per ton. Holders 
were firm on aceount of the probable strike of pitmen’ 
Buyers were, however, not anxious about purchasing, most. 
of them being quite satisfied to be guided by circumstances 
At present the blast furnaces in operation are working satis- 
factorily, but there sre several idle. The finished works are 
loing better and prices have an upward tendency. The 
attitude of the pitmen of Northumberland and Durham, with 
respect to the wages question, is now causing @ very great 
deal of uneasiness. It was not expected that after the 
colliery owners had given notice to the pitmen claiming a 
reduction of 20 per cent. in their wages, the men would de- 
mand an advance of 15 per cent. But such has been the 
action of the pitmen, and it is now feared that a strike alone 
will settle the difference between employers and employed. 
As we have pointed out on previous occasions, a stoppage of 
the constant and enormous supply of fuel would be imme- 
diately attended with very serious consequences. Certainly 
the st cks at the pits are much larger than usual, but when 
the rate of consumption is considered it is easy to understand | 
that the iron works would, in a week or tw 








», reduce the coal | 
aud coke heaps to exceedingly small dimensions. The men 
are being advised to refer the question to arbitration, but it 
is to be regretted they do not show a disposition to adopt 
that course. It is only fair to add that the officials of the 
mens’ union and others who have hitherto been considered | 
their friends have clearly pointed out the true position of the 
uestion, and have adv yoated the adoption of arbitration. The 
masters are more determined than ever to press for the ful 
redaction, and as many of the coalowners are now largely 
oterested in the iron trade, the employers in those two great 





' 

industries will aid each other in the expected struggie. Al- 
ready the Consett Iron Company on Tyneside have given 
notice t» their irmmworkers that after a certain date the 
works will be clued. Some ironmakiog firms will, of 
course, continue their works in operation so long as they cat 
oytain fuel, but we have reason to believe that if the pitmer 
strike a great number of ironworkers will be paid off without 
delay. Mr. Crawtord, the seeretary of the Durham Miners 
Assoviation has written a long and able letter which appears 
in the Newcastle Daily Chronicle in favour of referring the 
question to arbitration, It is to be hoped that some means 
will be resorted to for settling the matter without stopping | 
the pits and throwing thousands of men out of work. 


The Finished Iron Tre —In consequence of the di liculty 
in the coal and coke trades there is nothing new in this depart- | 
ment of the stap'e industry of Cleveland. Some of the rail 
makers, who are not protected with strike clauses, will be 
obliged to continue ther mulls and f rges in operatK Dn, 
whether there is a strike or not. Dut when it is remembered 
that some of the colliery owners are not connected with the 
Cal Owners’ Association, and that in any care their pits 
will be working, it is certain that the iron manufacturers 
who require fuel will be able to obtain it. 





The Cleveland Ironstone Miners.—The miners in Cleveland | 
are working well just now. On Saturday last they had 
their annual political demonstration at Saltburn-by-the-Sea, 
and Mr. Plimsoll, M.l’., addressed them at great length. 
Nothing material respecting trade matters was mentioned. 





| where possible, to buy up, on reasonal 


Joseph Shepherd (previously secretary) by a large majority 
to the office of secretary in the place of Mr. Grieves, re- 
signed. 

Shipbuilding and Engincering.—On the northern rivers 
there is great activity in shipbuilding and engineering. 
Some magnificent veseels are being built on the Tyne. On 
the Tees Mesers. R. Nixon and Co., at Middlesbrough, have 
several big fine steamers on the stocks, and are beginning 
with the frigate for the English Government. All the 


| departments of engineering are fairly —— but some of 
b 


the marine engine builders are so busy that they will be 


kept fully employed for many months. 

Trial Trip of the 8.8. Prince Soltykoff.—The Prince Solty- 
koff, which ran a most successful trial trip on Saturday last, 
is @ three-decked iron screw steamer of 1557 tons gross 


| register, built by Messrs. Schlesinger, Davis, and Co., of 


Walleend-on-Tyne, for Cardiff owners. Her principal di- 
mensions are 
readth moulded, 52 ft. 6 in.; depth of hold, 23 ft. She 


has been built to receive the highest class in the Liverpool 


| Underwriters’ Registry. The vessel is divided into water- 


tight compartments, and is fitted with iron lower masts, 
gauivanised iron wire standing rigging, and all outfit usual in 
lirst-class steamers. The steam winches—three in number— 
have been supplied by Messrs. James Taylor and Co., of 
Birkenhead, and the Harfields patent windlass is arranged to 
work either by hand or steam. The engines, of the com- 
pound surface condensing description, are 130 horse power 
nominal, and have been built ond fitted by Messrs. Black, 
Hawihorn, and Co., of Gateshead-on-Tyne. The cylinders 
are 30 in. and 57 in. diameter, and 36 in. stroke, worked by 
two boilers, containing 3000 square feet of heating surface, 
at 65 lb. pressure per square inch. During the trial every- 
thing about both ship and machinery worked very smoothly, 
and the speed attained—about nine and half knots per hour 
—was highly satisfactory, consideration being given to the 
fact that the propeller was not more than three-fourths im- 
mersed. 





NOTES FROM THE SOUTH-WEST. 

Labour in Wales.—An application of the haulers in the 
Rhondda and Aberdare Valleys for a re-arrangement of their 
wage-rate was brought under discussion at a meeting of the 
council of the Masters’ Association held at Cardiff on Monday. 
The proposal of the men, as explained by their representa- 
tives, is to have such a readjustment of their wages as will re- 
sult in each man being paid according to his capabilities. 
I'he masters intimated that they were pledged not to make 
any alteration in the wages ecale during the present year, 
but that in the mean time they would take the subject into 
consideration. A dispute between the house-coal colliers at 
Caerphilly and their employers was discussed at « meeting 
on Thursday. 


Railway Extension.—A branch of the Severn and Wye 
Railway trom the Cinderford Valley, in the Forest of Dean, 
to Lydbrook, bas just been opened for traffic, forming a 
direct through route between the South Wales section of the 
Great Western system and the Ross and Monmouth Railway ; 
by running through the Forest of Dean ccalfield it gives a 
long needed rapid communication with the counties of 
Hereford and Monmouth. The branch is between 4 miles and 
5 miles in length. At present the whole of the Severn and 
Wye system is exclusively used for mineral traflic, but 
arrangements are being made to open the line for passengers. 


Briton Ferry.— Work was resumed on Monday in the Big 
Mill, the manager having made arrangements whereby the 
Big Mill may be worked without the sid of boys, who last 
week refused to work on the drop. Of late, owing to the 
depreesion of trade, only five furnaces have been working in 
the mill instead of seven, but by the present arrangement 
seven furnaces will work the day turn. 

Forest of Dean Coal.—The report of a select committee, 
appointed to inquire into laws and rights affecting the Forest 
ot Dean, states that the district covers an area of nearly 
24,000 acres. Of this about 15,500 acres belong to the 
Crown, subject to certain rights and privileges of free 
miners. The output of the coal mines is about 900,000 tons, 
and of the iron mines about 160,000 tons per annum, and 
there is reason to believe (the report states) that a large 
nerease may take place in the produce of the coal mines. 
The quantity of coal reported by the Royal Commission in 

571, as existing in this field, was 265,000,000 tons. The 
committee are of opinion that the righte of free miners, as 
now exercised, tend to obstruct the advantageous develop- 
ment of the mineral field, and are detrimental to the inte- 
rests of the Crown and the public at large. In view of this, 
they have embodied in their resolutions a recommendation 
that Her Majesty's Government shall bring in a Bill next 
session providing that no person born alter the passing of 
the proposed Act shall be entitled to be registered as a free 
miner; but when the purchaser of any Crown land is a free 
miner, a drawback may be allowed on the price of the pur- 
chase, in consideration of the surrender of the purchaser's 
rights. It is also recommended that pees be made, 

© terms, and assign 
to the trustees of the Crown, the interest of the present 
holders of gales, in order that the mines may be Met and 
worked upon the terms which would be usually secured by a 
mineral owner. 


London and South-Western Railway.—The London and 
South-Western Railway Company has purchased the exten- 
sive premises at the west end of George-street, Plymouth, 
opposite the Clock Tower, formerly occupied by the London 
and South-Western Bank. The premises are to be used asa 
central booking and parcel receiving office, and will be placed 
in telegraphic communication with the North-road and 
Sutton Harbour Stations. when they sre constructed. 


Railways in the West.—The Somerset and Dorset half- 


Length between perpendiculars, 240 ft.; | 


ivercreech b ofthat system. The gross earnings of the 
line have never hitherto exceeded 1/. per mile per week, but 
the Evercreech section has already got up to 201. per mile 
per week; and when the new route is fair! in working order 
it seems certain that it will yield a hasdeome seture The 
Devon and Somerset Company has decided to raise the ad. 
ditional capital required to complete additional statiog 
accommodation. 

Newport Water Works Company.—The directors have con- 
tracted with Mr. J. E. Billups, of Cardiff, for the construe. 
tion of a new reservoir and works at Pant-yr-ros, as designed 
by Mr. J. Taylor, C.E. The works are to be completed by 
the 3lst December, 1875. 


Royal Agricultural Society —The arrangements for this 
society's meeting at Taunton, next year, are pro essing. 
As previously stated, the site is in Galmington Fields, abut- 
ting on the Bishop's Hali Road. The ground—62 acres for 
the showyard, in addition to 60 acres for the trials of imple- 
| ments—lies wholly on the western side of the brook, the 
bulk of it being in the occupation of Mr. Balman, of Mus. 
grove farm. The remaining portion will be rented frow: the 
trustees of the Unitarian Chapel. 


Lynvi and Ogmore Railway.—At the half-yearly meeting 
of the Lynvi and Ogmore Kailway ee ye chairman, 
in moving the adoption of the report, allu to the satis. 
factory position of the company, but remarked that, owin 
to the depression of trade in the general industries of South 
Wales, the receipts had not been quite so good as the 
directors had expected. Notwithstanding this circumstance, 
dividends of 5 per cent. on the preference stocks and shares, 
aud 6 per cent. on the ordinary stocks, were declared. 


early meeting gave satisfactory proof of the value of the 








NOTES FROM SOUTH YORKSHIRE. 
Suerrizip, Wednesday. 

New Line of Railway from Ambergate to Codnor Park— 
This new line of railway in connexion with the main and 
Evercreech Valley system of the Midland Company is now 
nearly completed between Ambergate Junction and Codnor 
Park. At Butterleythe station accommodation is being erected, 
The line will be opened for passenger traffic as soon as the 
Government inspector has been over it. 


New Bridge over the Ouse at York.—At a special meeting 
of the York City Council held on Monday, it was decided to 
go to Parliament for powers to construct « bridge over the 
Ouse at Skeldergate ferry. Mr. Page, C.E., had estimated 
the cost of the structure approaches and improvements at 
31,0000/., the bridge to be 40 ft. in width and to open on s 
swing, in order not to interfere with the river traffic. 


Compressed Air Engines in Mines.—At the works of Messrs. 
John Fowler and Co., Hunslet, Leeds, a pair of air compres- 
sing engines for Sir ~ Elliott, Bart., M.P., and the 
Powell Duffryn Collieries, ales, were tried, and it was 
demonstrated that the employment of these engines could be 
advantageously adopted so as to altogether obviate the neces- 
sity for using horses in mines. The engine itself is of 400 
horse power. 


Several Engineering Undertakings.—The Phenix Bes- 
semer Steel Company (Limited), near Sheffield, have erected 
new rail and cogging mills, &c, making the present pro- 
ducing capacity of the works 50,000 per annum of Bessemer 
steel ingots and over 40,000 tons of rails. The Midland Rail- 
way Company is erecting a new station at Stavely. The 
Bradford Corporation propose to expend 30,000/. on main 
sewer works, 60,000/. for paving, and 20,0001. for etaiths, &. 
The new Carlton Colliery on Lord Wharncliffe’s estate is 
being pushed on with. A chimney and large engine-house 
have been built and large railway sidings will shortly be laid 
down. New machine shops, engine-house (for 350 horse 
power engine), and other works, are about to be built by 
George Leach and Co., at the Britannia Mills, Whitehall- 
road, Leeds. A chimney 120 ft. high is being built at 
Lofthouse for the Leeds and Yorkshire Co-operative Coal 
Company. 


Ceyxtrat Pacrric Fsrgy Steamens.—The Central Pacific 
Railroad Company bas five ferry steamers employed in the 
ferry service between San Francisco, Oakland, and Alameda 
The company further owns 25 river steamers and n'ne 
barges. The number of ferry passengers carried in 1873 
was 2,521,976, an increase of 206,835 as compared with 1872. 





Sreex Ratis oy THR Micurean CentRat.—The Michigan 
Central has applied itself with considerable vigcur during 
the last two years to the work of ste] railing its main line. 
The cost of the work has been much greater than had been 
estimated, but it has been done ina substantial manner. Steel 
rails have been laid upon the main line to the extent of 72) 
miles of double track, which with the air-line makes 1/9 
miles in all of double track between Detroit and Chicago 
The main line has been leid with steel rails for the whole 
length of it with the exception of some 65 miles, and the 
track has also been reballasted. 





ANoTHer INTERNATIONAL BRipGE.—Surveys are proceed- 
ing on Grand Island for another international railway bridge. 
The company which pro to undertake the erection of 
the bridge obtained its ¢ r some four months since, and 
already capitalists have been induced to co-operate, a= 
engineers have been set to work. The bridge is to be built 
in the interest of the Canada Southern Railroad, the 
managers of which complain that, not only is the present 
international bridge unavailable on account of its single 
track, but that the city of Buffalo, through which trains can 
only be run at the rate of six miles per hour, is a serious 
obstacle in the development of traffic. Hence they propos? 
to go round Buffalo, The Grand Island Bridge is to have 





a double track, and also a double carriage way. A promise 
is made that it will be completed by August, 1876. 
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FIGS, 4, 5, AND 6. 
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In consequence of the great increase in our American connexion, 
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United Siates. Communications may in feature be addressed to 


Ma. Geonee Eowargp Haasvrne, C.E., of 62, Broadway, New 
York, who is our accredited representative. 
in answer to numerous inquiries, MR, CHARLES GILBERT begs 


to state that Subscribers in the United States can be supplied 
with “ ENGINEERING” from this office, post free, for the sum of 
ll. 15s. 8d, (8.56 dols., gold) per annum, payable in advance. 
Subscriptions (payable in advance) for this Journal (delivered 


vt free) will also be received by Ma. Hagpine, at the New 
t rk office above mentioned, at the rate of 9.50 dols. present 
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German Edition, Mr, CARL FRromMs, No, 2, Glockengasse, Leopold- 
stadt, Vienna. 








Ma AgR.—At Grantown, Strathspey, on the Sth instant, by 

the Reverend John Gordon, of Kenilworth, Alexander B, 

oned fessor of Civil and Mechanical Engineering, Uni- 
London, to Elizabeth Verralla, eldest daughter of 
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BREAK OF GAUGE IN INDIA. 

Ir is not often that the Zimes commits itself so 
snot ly as it did in one of its leading articles on 
onday last, relative to the question of gauge to 
*j adopted on the Indus Valley and Punjab 
. orthern Railways. 1t cannot fail to be observed, 
"y any careful reader, that the printed parliamentary 








‘| Government, after stating the progr 


29 | rails, thus wisely declining to adopt a light broad 





the 16th of February last, in which his grace ex- 
pressed his opinion ‘‘ that there was no sufficient 
reason for departing, at very considerable cost, from 
the careful and well-considered scheme of the late 


ingly issued by him for the construction of a metre 
gauge line, which should reach from Lahore to Kurra- 
chee, and so complete an unbroken line of communi- 
cation between the Punjab and its natdral port on 
the western side of India, From the papers which 
accompany this despatch, however, it will be ob- 
served that considerable opposition to the views 
expressed in this despatch was offered by several of 
the most influential of the Secretary of State's 
council, who accordingly recorded their dissents 
from it ; and, from what appears in the dissent by 
| Sir Erskine Perry, which was concurred in by Mr. 
| Ross Mangles, it would appear that, instead of 
consulting with his council on this matter, before 
finally settling so great a question, “the council 
| was summoned to hear a despatch read, in which the 
| Secretary of State announced that he had again 
| gone very carefully into the whole case, and that 
he quve te complete adhesion to the former deci- 
sion,” that is, for an unbroken line, through Sindh 
and the Punjab, on the metre gauge. Now, in 
| counting up the dissentients who have expressed 
| their views against the Secretary of State in this 
matter, it will be found that no less than nine of the 
council recorded their dissents, whilst only four 
committed to writing their views in favour of the 
narrower line of railway; thus we find more than 
half the council opposed to the S of State 
on principle, and we can only therefore conclude 
that the despatch giving effect to the duke's views 
was sent out in spite of the council, or that probably, 
owing to the temporary absence of two or three dis- 
sentients at the time, it wascarried bya baremajority. 
However this may have been it is very clear that the 
despatch did not express the real opinion of the 
Secretary ot State in council, but was barely more 
than a representation of his grace’s views on the 
subject. Before proceeding further in this matter, 
it will be well to consider what were the reasons 
which caused the Secretary of State to assert his 
oe ative of power so arbitrarily over his council. 
n a despatch of the 27th March, 1873, the Secre- 
tary of State remarked that “ nothing short of very 
weighty considerations of political necessity would 
justify such a large increase of cost on the sub- 
sidiary frontier lines as that which you re would 
be involved in a departure from the decision of 
Lord Mayo’s Government on the gauge of those 
lines ;” nevertheless, it was then left to the Govern- 
ment of India to adopt the broad gauge should they 
determine upon the construction of the Indus Valley 
and the Punjab lines of railway on the standard 
gauge with a 45 lb. rail. In reply to this, the Indian 
ess that had 
already been made with the construction of bridges 
for the Punjab Northern Railway for a metre gauge 
line, considered it desirable that this line, between 
the bridges, should be proceeded with at once on 
the narrow gauge, as a temporary arrangement, but 
they urged the expediency of completing the Indus 
Valley line upon the standard gauge with 60-Ib. 


gauge. In the several minutes and reports for- 


Lord Mayo's Government,” and orders were accord- | th 





warded from India with the above letters, it was | 
clearly shown that these lines were of primary poli- | 
tical importance, as well as military, and they ought, | 
therefore, undoubtedly to be constructed with a 
view to, and in a manner consistent with, the im- 
perial necessities which they might one day be 
called upon to meet; nevertheless, the late Secre- 
tary of State for India instructed Lord Northbrook, 
in his despatch of February last, “to proceed with 
the scheme originally laid down by Mayo's 
Government, and subsequently adopted under the 
authority conveyed” in a former despatch of Octo- 
ber, 1870. 

A few days after the above orders were despatched 
from England, Lord Salisbury succeeded to the 
office of Secretary of State for India, and he, 
naturally enough, took into consideration, as one of 
the first acts of his administration, the important 
question of the gauge of the two frontier lines, the 
result being a total reversion of the decision arrived 
at by his predecessor. The letters from India, and 
the —_ — x so many of his —_ sufficiently 

ov opinions against the metre 
Sere in the wanjonity, and that it was being foreed 





upon the Government of India in opposition to their 
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= “ ” r, upon which the Times article was based, | own preconceived clusions in 3 
AGENTS 208 SESS concluded with the Duke of Argyll's despatch off highest eatimate of the difference in cost botweee 


t amounts to about 1} millions, the 
interest on which at 4 per cent, would be but 


60,0002, which is not an extra price 
to pay for the security it would’ afford to 


e empire in case of invasion, amounting as it does 
to only ny 54 cent, upon the annual military ex- 
penditure of India. this view of the matter, 


it is not surprising to find the previous orders 
on this subject were at once reversed, and orders 
were sent out for the construction of the Indus 
Valley Railway on the broad gauge, with 60-Ib. rails ; 
the question as to whether the Punjab Northern 
line should be temporarily leted on the narrow, 
and subsequently converted to the broad gauge, or 
whether it should at once be constructed on the 
standard gauge, being very wisely left to be decided 
by the Government in India. ‘Their decision has 

ady been made in favour of the latter course. 
We can only express our hearty concurrence in this 
conclusion, in favour of which we have always been 
strenuous advocates, whilst, at the same time, we 
have counselled the general adoption of the narrow 
gauge for other lines of less political and military 
importance. Thus, it is to be hoped, this important 
question, which has already been upwards of four 
years under consideration, has now definitely been 
settled, but the indecision which has so marked the 
discussion on both sides, must have cost India no 
inconsiderable amount of money, besides the delay, 
which must have produced a bad effect upon the 
staffs employed on those works, and there can be 
little doubt that if the pecuniary loss could be 
accurately ascertained it would be found to amount 
to far more than the difference between the costs of 
the broad and narrow gauges. 





THE PATENT COMMISSIONERS’ 
REPORT. 

Tue Patent Office Report is at best but a dull 
document, and it is difficult to avoid the contagion 
of dulness when writing of it. The Report for 
1873, which has just been issued, forms no excep- 
tion to the rule, and it is in all respects strikingly 
like its predecessors. The business of the Com- 
missioners is an increasing one, no less than 4294 
applications having been recorded, a number con- 
siderably in excess of those in any former year, 
Only 2906 were however completed, the remaining 
1388 having been allowed to lapse at various stages. 
The gross revenue was 144,761/., and after paying 
salaries and office expenses, a balance of 95,284/. 
remained. With regard to the expenditure, the 
largest item by far is that for printing and paper, 
which amounts to 19,500/. ‘The great cost of the 
printing was explained last year by one of our 
correspondents to be largely due to the fact that 
the Commissioners, after sowing copies of their 
publications broadcast over the whole world, have 
a practice of consigning twenty copies to rot in 
their cellars. When these deductions have been 
made the edition is so exhausted as rarely to suffice 
for a very moderate demand, thus necessitating 
the almost immediate reprinting of a large number 
of specifications. The provisions of the Act in re- 
spect of the free gift of these publications to libraries, 
mechanics’ institutes, &c., have indeed been carried out 
in a most liberal manner ; some would say that they 
have been strained to the uttermost. e find for 
example that no less than eleven sets, each of which 
costs upwards of 3000/. for printing and paper 
alone, go to the United States. The Empire of 
Germany has nine such sets, Canada takes three, 
France, Austria, and Belgium two each, and 80 on, 
but the patentee himself gets nothing, although the 
Commissioners have power to present a certain 
number of copies to him. We sincerely trust that 
these lavish gifts are appreciated, and that the 
“« Dorsetshire labourer,” for instance, is in the habit 
of re eB refreshing what mind he has by a 
perusal of blue books at his county town, It 
is quite to be ex that the fashionables of 
mememe my wearied with fétes and archery meet- 
ings in the Jephson Gardens, turn with delight to 
the specifications in their town-hall, and that the 
“burghers of Carlisle” occasionally take a “ run in” 
to the police station, which oddly enough is the de- 
pository of the patents in that city. We observe 
that the “ place of deposit” of the Commi F 
publications is not always given. This is ominous, 
and without being ill-natured, we cannot refrain 
from asking whether the local rates have never been 
lightened in these and similar busy ceatres of manu- 
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facturing activity, by sending a few tons of speci- 
fications to the paper mill. . / 

The excellent sian of publishing abridgments of 

all specifications relating to particular subjects, 
though not so well carried ont as it should be, has 
not been abandoned, Sixty-six series have now 
been completed, but in no case have they been 
brought down later than 1866, many stopping short 
long before that date. This is a very grave defect, 
and we trust that before long the Commissioners will 
be graciously pleased to divulge, for instance, what 
has been done in “ India-rabber and Gutta-percha’ 
since the year 1857. ‘* Gas” was turned off in 1558, 
at all events the continuation has been * out of 
print” for ever so many years. The authorities 
know nothing about “Iron and Steel” since 
1865; * Manure” stopped short at the year 1555; 
and no “ Printing” has been done for thirteen years. 
Nor can we let this opportunity pass without sug- 
gesting that a great deal might be done towards 
improving and consolidating the indexes. For the 
last few years the authorities appear to have been 
trying experiments in this direction, and however 
interesting such work may be to the operators, we 
can assure them that the effects upon the “ vile 
body” of inventors and their agents are excessively 
tantalising, When they have quite made up their 
minds on the subject, we should not be sorry to 
see an amalgamation of the annual indexes of 
patenta granted under the new law, so that the 
unfortunate searcher need only consult one index 
instead of about three-and-twenty. Even to a 
practised searcher the present indexes entail great 
waste of time, and an unpractised one is tempted 
to give the matter up from very weariness. When 
we consider that an imperfect search causes many 
an old idea to be repatented, and that it is barely 
possible with the indexes now at command to 
make a perfect one without a most unreason- 
able expenditure of time and money, we have said 
enough to convince Mr. Woodcroft of the abso- 
lute necessity for a radical reform. Again and 
again has this complaint been uttered, but instead 
of removing the cause, and showing an honegt 
and sincere desire to keep up with the require- 
ments of inventors, the persons in authority seem 
to be devoting such energies as they have to 
secure a new building. Not that they are at all 
likely to obtain their object by merely reprinting 
an obsolete report to the Treasury, accompanied by 
an obsolete plan of a proposed site near Whitehall, 
as it appeared in 1858, but as it does not now, and 
never will, appear. For years past this report and 
plan have been reproduced with wearying perti- 
nacity, and it is needless to say that it has produced 
about the same effect on the ‘Treasury as a pop-gun 
would on anironclad, The absurdity of the whole 
thing is that, in spite of the feeble moan for more 
room, and notwithstanding the deplorable condition 
to which the department is consequently reduced 
(on paper), the office still goes on performing an 
increasing amount of work. We are selfish enough 
to say that, so long as the office provides for the 
very modest requirements of the public, we care 
not a jot about any inconvenience which the officers 
of the department may suffer. We have the less 
hesitation in saying this as the defects which we 
have pointed out are not in any way caused by want 
of space. 

As it appears to us, the case stands thus: The 
Commissioners of Patents, lodged in dingy premises 
in Southampton-buildings, have done good work, 
and are only prevented from doing more by the lack 
of energy or want of ability of their officers, cer- 
tainly not from any unsuitability of the building. 
What reason, then, have the public for supposing, 
that these same Commissioners, housed in palatial 
offices on the Thames Embankment, would act dif- 
ferently, or that the crust of officialism with which 
certain persons are encased, would not become per- 
manently indurated, and that the folds of red tape 
which are even now visible would not become 
tighter, and check still more the healthy circulation 
of the department and impede its useful activity. 

It has often struck us with a certain amount of 
surprise that a powerful body like the Commis- 
sioners of Patents should go on year after year 
admitting that their reiterated representations are 
absolutely powerless to move that mysterious body at 
Whitehall, generally spoken of as “‘ My Lords,” but 
being really, we believe, some obscure Under-Secre- 
tary. We put it then, with all the respect of which 
we are capable, to Cairns, C., G. Zeeak M.R., 
Richard Baggally, A.G., and John Holker, S.G. 
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should either « iscontinue altogether their annual wail 
for more space, or should make such vigorous repre- 
sentations as shall bring “My Lords” to their senses. 





Tue Great Eastern has completed the laying of 
her fifth Atlantic cable. The only novelty in this 
year's operations over those of last year consisted in 
starting to pay out from Newfoundland towards 
Ireland, all previous Atlantic cables having been 
laid from east to west, with the exception of the 
1858, which, as we stated in our number before 
last, was paid out from two ships starting from 
mid-ocean, 

‘The recent start was made late in the season, and 
the successful run which the ship has performed, a part 
of the time against heavy north-east gales, speaks well 
for ship, cable, machinery, and staff. We have not 
heard of a single hitch or stoppage, and if none have 
occurred, the manufacture of suchalong length, with- 
out a flaw, shows to what perfection the machinery for 
manufacturing, and the system of testing has been 
brought by engineers and electricians. Captain 
Halpin was in charge of the cable and ship, and Mr. 
Laws, chief electrician for the ‘Telegraph Construc- 
tion Company, and Mr. Hockin, one of the partners 
of Messrs. Clark and Forde, watched the operations 
on the part of the Anglo-American ‘Telegraph Com- 
pany. 

The Faraday, which we mentioned in our last 
number but one as about also to lay an Atlantic 
cable, and thus produce a kind of Atlantic tele- 
graph cable race against the Great Eastern, only 
spliced on to the shore end—previously laid from 
the Irish coast and buoyed—on the Srd, and it 
appears by the telegrams published in the morning 
papers, had only got 330 miles from Ireland (or 
about 150 from the splice) when a fault occurred. 
She then commenced to pick up; found cable foul 
of something on the bottom; broke the cable and 
grappled it again in 2570 fathoms. ‘Lhe fault is 
stated to have been caused by a piece of wire stick- 
ing into the core. 

This is exactly the kind of fault which occurred in 
the 1865, the 1866, and the French Atlantic cables, 
but it does not appear to have been met with either in 
the 1873 or 1874 Anglo-American cables, owing to the 
whipping of yarn which was adopted on those cables, 
and which keeps the outer wires when broken from pro- 
truding, and isis torn off by the cable itself when 
sweeping round on the surface of the coil during 
the operation of paying out. The Faraday’s cable 
has also this whipping of yarn, however, and we 
believe this is the first instance since such whipping 
has been used where such a fault has poe 

The progress of the Faraday will, in spite of a 
fault or two, be watched with interest. ‘That faults 
should occur in the first Atlantic cable made by 
Messrs. Siemens might be expected and is even ex- 
cusable, and the fact that the machinery employed 
and the engineers engaged on the work can recover 
the cable from 2570 fathoms is encouraging and 
most creditable to the firm. 

Messrs. Siemens are the first contractors who 
have had the pluck and capital to contest with the 
Telegraph Construction Company the honour and 
profit of Atlantic telegraphy, although several other 
telegraph contracting firms, with extensive works 
on the Thames, existed before Messrs. Siemens en- 
larged their works and started machines for insulat- 
ing wires with gutta-percha, 

It is true that the Hooper Company entered into 
a contract for an Atlantic cable in 1872, a year 
before Messrs. Siemens, but the Great Western 
Company, with whom the contract was made, altered 
their programme, and the cable has been laid along 
the South American coast from Para to Rio Janiero, 
for the Western and Brazilian ‘Telegraph Company. 
When we consider that, as far back as 1866, 
there could be no doubt that Atlantic cables were 
practicable and would yield large dividends to 
capital expended on them, it certainly is astonishing 
that no English capitalists should have been found 
to back up some of those English contractors and 
engineers outside of the Telegraph Construction 
Company for the laying of Atlantic cables, and that 
at last a German firm should be the first to be 
allowed to compete with the Telegraph Construc- 
tion Company. This is the more astonishing, as 
there are many of our most experienced engineers 
in submarine telegraph work at liberty to undertake 
such work, 

For some time it was, no doubt, held forth that 
no ship but the Great Eastern could lay a cable, and 





(the Commissioners who sign the Report), that they 


Atlantic cable and be less costly than the Greg 
Eastern was scarcely thought of. In 1868 we gave 
illustrations of a ship of 8200 tons for laying Atlantic 
cables, which was designed for a pro Tel 
Construction Company, which did not, however, 
come before the public for subscriptions. Sing 
then the Hooper been built for the Hooper 
Company, and the Faraday for Messrs. Siemens: 
and, although since then the St. Vincent and Per. 
nambuco section of the Brazilian Telegraph Com. 
pany has been successfully laid by the Teleg 
Construction Company from three ships, i 
change from ship to ship made in deep water, it ix 
not at all certain that the single ship of sufficient 
size is not the most economical, setting aside evyey 
the extra risk of delay and expense which must 
attend the employment of several ships to pay out 
a long length of cable across deep water. We be- 
lieve, therefore, the Faraday is a step in the right 
direction, although she has only three tanks, which 
is a disadvantage in some circumstances. 

The cable of the Direct United States Company 
is very similar to the other Atlantics. The copper 
conductor is, however, of 4801b. to the nautical 
mile (instead of 400), insulated with 400 Ibs. of 
gutta-percha, and the conductor is composed of s 
large wire surrounded by a layer of very small 
ones, the total sectional area of copper being thus 
contained in a smaller circle, and the electrostatic 
capacity of the line diminished with any given coating 
of gutta-percha. The arrangement approaches more 
nearly, in fact, to a single solid conductor, with the 
advantage of the small wires to keep up the conti- 
nuity should the larger wire break at a brittle place. 
This is the only novelty in the type of cable. The 
shore ends and intermediate cables extend further 
than the Anglo-American on this side ; but, at pre- 
sent, the section from ‘Torbay to Conception Bay, 
where the cable is buoyed, ends with deep-sea cable, 
and we should think that some of this will have to 
be raised and replaced by intermediate cable and the 
shore end cable to meet and splice on to the shore ead 
cable and intermediate cable that must be laid across 
the Newfoundland Banks. 

The interruption to the cables from Placentia 
Bay to Cape Breton and from St. Pierre to Daxr- 
bury, thus for some hours entirely interrupting 
telegraphic communication with the United States, 
is an event which has never occurred before since 
the Anglo-American cables were laid, and had the 
Direct United States Cable Company adhered to 
their original programme of a cable direct from 
Ireland to New Hampshire, and carried this out a 
the proper season, they might have gained great 
éclat during their rival’s breakdown. As it is, their 
endeavours to shorten their circuits by crawling 
along the coast to Torbay and on to Newfoundland, 
will leave a portion of their line exposed to all the 
dangers of a light cable laid in shallow water along 
a nasty coast, and very liable to interruption. 

It seems to us, also, a great mistake that the 
Faraday, during the best part of the summer, wat 
engaged in laying the shallow-water sections of the 
line on the American side—which might just 
easily have been laid by two moderately-sized 
steamers—instead of being engaged in laying the 
long span over deep water. The fact that the 
Faraday has undoubtedly sd successfully 
through very bad weather fately, and has changed 
holds without an accident, is encouraging, but we 
cannot but believe that the risk that is being in- 
curred through the late period to which the oper 
tion has been deferred, is a grave error, and that 
had some of the engineers of long experience in sub- 
marine work been consulted when the work was 
first contemplated, they would have urged with all 
the authority in their power the extreme importance 
of securing the summer for the deep-sea portion, 
for should another break occur there is no certainty 
of the weather being sufficiently fine for grappling 
operations until the spring of next year. However, 
we heartily wish Messrs. Siemens every success 1 
their enterprise. 








SIR JOHN RENNIE, F.R.S. 
DeaTH has of late been busy in the professio®, 
having removed from its ranks many of its oldest 
and most prominent members. One more, in the 
person of Sir John Rennie, has, we regret to state, 
just been added to the list of those who have T- 
cently closed an active and honourable life. 5 
John Rennie was born on the 30th of August, 179, 
in Stamford-street, Blackfriars, and after receiving 
a liberal education was brought up by his father, 





the idea of building a ship that would carry an) the late Mr, John Rennie, to the profession. During 
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the term of his engagement with his father he 
assisted him in the construction of Southwark and 
Waterloo Bridges, and at the death of his father, 
which occurred in 1821, he succeeded him as en- 
gineer to the Admiralty, which appointment he held 
until the year 1831. Sir John constructed the New 
London Bridge from the designs of his father, and 
it was upon the completion of that important work 
that the honour of knighthood was conferred upon 
the subject of the present memoir, Three other 
works which were commenced by the elder Rennie, 
and were ultimately completed by Sir John, were 
Sheerness Dockyard, Ramsgate I arbour, and the 
Plymouth Breakwater. 

‘Amongst the more important engineering works 
designed and executed by Sir John himself were 
the docks constructed at Whitehaven for Lord 
Lonsdale, and a portion of the Cardiff Docks, besides 
which he was for many years engaged in carrying 
ont the great system of drainage and land reclama- 
tion in the Lincolnshire fens, which had been pro- 
posed, and the works commenced, by his father. 
From the earliest times of railway communication 
sir John identified himself with the movement and 
was largely engaged in the practical development 
of the system both in England and abroad. 

Nor was it only in works of civil engineering that 
Sir John Rennie was engaged and for which he ob- 
tained renown. In conjunction with his brother, 
the late Mr. G. Rennie, he attained considerable 
eminence as a mechanical engineer, having greatly 
contributed to the introduction of the screw pro- 
peller into the Royal Navy. With him also he 
designed and erected the machinery for the mints of 
Bombay, Calcutta, and Mexico; while the brothers 
likewise erected the Royal Clarence Victualling Yard 
at Plymouth. Sir John was admitted to be the highest 
authority on all subjects connected with hydraulic 
engineering, harbours, canals, drainage, irrigation, 
the storage of water, and the management of rivers. 
He was the first to recognise the value of the diving 
bell in engineering works, and to adopt it in that 
connexion. His pamphlet on the drainage of 
Lombardy, attracted the attention of the Italian 
premier, Signor Sella, who induced His Majesty, 
the King of Italy, to confer upon Sir John the order 
of St. Maurice and St. Lugard. Amongst other 
works executed by him for foreign governments, 
we may mention the harbour of Ponte Delgada in 
the Azores, and amongst other distinctions conferred 
upon him in connexion with some of those works 
were the knighthood of the Tower and Sword of 
Portugal and that of the Wasa of Sweden. 

Sir John Rennie was elected a member of the 

Institution of Civil Engineers on the 25th of June, 
1544, his proposer being Robert Stephenson, and 
amongst his seconders were the two Brunels, father 
and son, Mr. Locke, Mr. J. Cubitt, and Mr. Bidder. 
The year following his election he was raised to the 
dignity of President by the unanimous voice of the 
Institute, which position he ably filled for four 
consecutive years. Amongst the papers contributed 
by him was one in the year of his election upon the 
harbour of Ostia, which is full of instructive prac- 
tical facts relating to the effect of the action of tides, 
and of rivers, in the formation of deltas, shoals, and 
bars, at the entrances of harbours. His presidential 
address in 1846 is worthy of notice as being a con- 
densed history of the ris: and progress of engineer- 
ing science in modern times. Sir John also con- 
tributed in an eminent degree to professional litera- 
ture by his great work on harbours, the dedication 
of which Her Majesty was graciously pleased to ac- 
cept, and for which he received tokens of honour 
from the Emperors of Russia and Austria. 
Sir John was a fellow of the Royal Society, in 
the proceedings of which body he always took an 
active part. He was a member of the Meteoro- 
logical Committee and one of the Council. He like- 
wise belonged to most of the other scientific and 
‘earned societies in the metropolis, and was also a 
metuber of the Academy of Science of Stockholm, and 
of the Austrian Society of Civil Engineers, He was, 
moreover, chairman of the Juries for the Exhibi- 
tion of 1862. 

Sir John had retired from the active duties of 
his profession for some years past, owing to fail- 
ing health and the natural infirmities due to age, 
after a professional career marked by more than 
ordinary activity. He still, however, continued to 
take a great interest in all matters professional and 
sctentific, until, on the 3rd inst., he passed away 
from a large circle of sincere friends, whom his 
genial disposition and kindly nature had through a 
long series of years gathered around him. 





NUNEATON AND ITS SEWAGE. 

Ix a recent number, at page 147, we briefly 

alluded to the sewage difficulties which had arisen at 
Nuneaton, in Warwickshire, and as their history is 
highly instructive to all engaged in solving the sew- 
age question, we here give such details as have 
come under our own observation in the last four 
years, 
Some few years ago a deputation from the local 
board visited the Leamington Sewage Works, then 
under the management of the Native Guano Com- 
pany. The Nuneaton authorities were desirous of 
adopting some plan of treating their sewage. They 
had, however, commenced by searching for a mare's 
nest. Near Nuneaton is a large fellmonger’s, where 
many thousand skins, chiefly imported from South 
America, are weekly washed, and the waste is 
allowed to flow into the River Anker, which runs 
through the centre of the town. The Local Board 
had conceived the idea that a large quantity of cor- 
rosive sublimate, which they fancied was used to 
cure the skins before export, was thus conveyed 
into the river. Having sent to Leamington two 
specimens of the sewage, and one of the mud de- 
»osited in the river, all were submitted to analysis, 
ut of course no trace of corrosive sublimate was 
found, The sewage itself presented some extraor- 
dinary characteristics. It was literally loaded with 
animal matter, appeared thick, as if mixed with 
size, and afforded such an intolerable stench of 
decomposed animal substances as made it impossible 
to conduct its analysis except in the open air. On 
visiting Nuneaton it was found that this abomina- 
tion, together with the sewage, was carried in the 
little stream called the Anker right through the 
town, and on its banks and over it were 
houses, into which the stench was incessantly pass- 
ing. In some parts of the town, adjacent, in fact, 
to the stables of one of the chief hotels, were tanks 
into which human excrement was cast as removed 
from the cesspits. And when theee were filled, 
pits were dug in adjacent fields for the reception of 
such refuse. Consequently Nuneaton was blessed 
with the foulest possible river, or rather ditch, 
passing through it, and with a cordon of pits, 
tanks, &c., emitting the most disgusting smell. It 
might then have been cited as an instance of the 
highest neglect of sanitary measures. 

Eventually the Local Board decided on some 
action, and, after much discussion, resolved to 
adopt the A BC process, The Native Guano Com- 
pany was communicated with, and agreed to furnish 
plans for works. But the company, being then 
itself in hot water, owing to the adverse report of 
the Rivers Pollution Commission, so long de- 
layed sending the plans that the Local Board cast 
over the ABC process, and resolved to adopt that 
of Dr. Anderson, of Coventry. At the same time 
they determined to use irrigation as a final part of 
the process on land adjacent to, and sloping down 
to, the Anker. 

Requiring a loan, they applied to the Government 
for one to the extent of 14,000/.; but as chemical 
precipitation was the essential feature of the scheme 
they met with a direct refusal, which was, how- 
ever, subsequently modified on the condition that if 
the loan were granted, only a few hundred pounds 
should be spent on the precipitating part of the 
scheme. After much delay, the works for pumping, 
&c., were completed, and the precipitating and irri- 
gating arrangements were got to work, As was 
fully expected by all who inspected the works, the 
whole failed. ‘The tanks and other plant intended 
for the precipitating plan were too small, and the 
area of land for irrigation utterly inadequate. As is 
usual in such cases everybody was blamed by every 
person, but leaving the local quarrels for their own 
settlement, we draw attention to the present state 
of matters as recently communicated to us, 

{t appears that Captain Townshend, of Caldecot 
Hall, near Nuneaton, has recently addressed a long 
letter to the Local Government Board, complaining 
of the pollution of the Anker by the town sewage. 
He states that the Local Board had leased the works 
to the General Sewage and Manure Company (who 
carry out Anderson's patent) for a term of fourteen 
years. The captain says, that when he first occu- 

ied his residence in 1863, the river was clear and 
ull of fish, while it is now destitute, or nearly 
so, of fish, being thick and muddy. In 1868-69 an 
injunction was obtained against the town from the 
Court of Chancery restraining the discharge of 
sewage into the river, but each year since then the 
evils have been aggravated. ‘The few remaini 
fish in the river were Killed about the end of last July, 
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sewage water, not treated in any way, 
ergo to fall upon a small piece of ground 
planted with wives geste then ray a flow 
i of 


into the river. It that up to 

Suby tho sounge hod cal been tunted t six 
hours out of the twenty-four, and that only for two 
days per week! The pumps did not work at night 
nor on Sundays, the sewage during the whole of 
that period being stored in receiving tanks ; so that 
out of 72 working hours in each week, actualli 
only twelve hours of treated sewage passed ientah 
the works, leaving 60 hours of undiluted sew 

to be pumped into the river by passing over the 
small piece of land. 

This is certaini 7 oe serious state of things. 
But as we have y intimated, it is simply the 
result of the folly of local board management, Had 
the board followed the advice tendered them about 
four years ago, they might have had works of suffi- 
cient extent erected for them to purify the sewage, 
have worked them, and made a good profit out of 
the resulting manure, But like many other autho- 
rities, they were anxious to get rid of all nsi- 
bilities, and thus threw themselves into the hands 
of a company, following out the same mistake that 
the Metropolitan Board of Works made with the 
sewage north of the Thames, which was to be dis- 

sed of through that magnificent failure, the 
Maplin Sands scheme, 

In one sense the Nuneaton folks are to be pitied. 
They have to deal with a sewage so strong that we 
affirm no chemical process extant can battle with it. 
We have tried it experimentally in its natural state 
with all the known processes, and all signally failed 
to purify it. If any of our readers desire to see a most 
complete instance of sewage difficulty, we advise 
them to visit Nuneaton, 








VENTILATION IN PUBLIC BUILDINGS. 


“A rew weeks ago, in the House of Commons, Sir 
Charles Bowyer called attention to its defective ven- 
tilation, and addressed a remonstrance on the subject 
to Mr. Raikes, the Chairman of Committees, He 
complained of great want of fresh air, At present, 
under Dr. Percy's arrangements, all the windows of 
the House are closed to entirely prevent the admis- 
sion of fresh air. This, however, is supplied at the 
bottom of the House, after being cooled by passage 
over ice, the cost of the latter, at the time referred to, 
i 20/. per week. Formerly, during hot 
weather, the windows were opened, amethod which Sir 
Charles greatly preferred, as he and other members, 
only 150 being present, suffered greatly from the 
closeness of the atmosphere. At the time the tem- 

ture of the external air was upwards of 80 deg. 
in the shade, Various opinions were expressed by 
other members, and it was explained that if the 
windows were opened the whole of the existing 
ventilation would be stopped, Eventually Mr, 
Raikes, being anxious for the comfort of every body, 
promised to look into the matter to see if any im- 
provement could be effected. 

If after the expenditure of so many thousand 
pounds, and the employment of such eminent men 
as Reid, Goldsworth: , Gurney, Percy, and others, 
the ventilation of the Houses of Parliament is de- 
fective, it is no matter of surprise that other build- 
ings should show equal if not greater defects. ‘Take 
for example the Keading Room of the British 
Museum. Last winter its temperature was fre- 
quently from 30 deg. to 40 deg. greater than the 
external atmosphere, ali windows and doors being 
closed. Hence a change from the close heated 
atmosphere into the cold air had a most prejudicial 
if not dangerous effect on the readers. In the 
summer the entrance doors to the Reading Room, 
and the doors in the gallery, are kept wide open. 
From the latter a downdraught of cold air falls on 
the heads of all sitting at the circumference of the 
room, producing catarrh, neuralgia, &c. 

Turning to our churches, chapels, and other large 
~— of resort, especially theatres, the evils of dv- 
ective ventilation are more severely felt, even in the 
winter, and much more so in weather such as we 
had lately, Within an hour of the audience of most 
of these places being seated, the emanations of heat, 
vapour, and carbonic acid from the lungs and bodies 
produce the certain effect of heating and vitiating 
the atmosphere. We admit that there are fortu- 
nately some excellent exceptions to this rule in the 
metropolis and other cities, But the experience 
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of many of our readers will prove that such fayour- | stations, and under different conditions of working, on 
able exceptions are very rare. regular service, and the engineer officers will be guided in 
Much has been said, written, and done in regard their selection of the working density by their experience of 
to improved ventilation in such places, but for some ee economy of fuel under steam, a of the state of the 
the subject has almost ceased to have re- boilers after steaming. The reasons for adopting any par- 
or ated owe . aoe ticular density are to be fully stated in the ongine-room 
cety adeqnate notice. The laws of ventilation are registers... . 48. “No tallow or oil of animal or vege- 
simple enough. The fresh air being the coolest, and | » ah). origin is to be put into the boilers to prevent priming, 
consequently the heaviest, must be allowed to enter | nor for any other purpose whatever.” 49. When the 
at the lower part of the building, while the heated | boilers are empty, the fires are not to be kept laid; the 
air, being necessarily lighter, should escape at | boilers are to be kept dry and warm; all accessible parts 
the upper part of the building. are to be frequently examined and cleaned ; and the lower 
It is chiefly to the latter point that architects, | parts are to be coated with red and white lead, or other pro- 
builders, pam others direct their attention. ‘I hey tecting substance. 50,51. Where the boilers cannot be 
generally allow quite sufficient means of exit for the 
= = but neglect to afford adequate means of 152. Whichever plan is adopted is to be recorded in the 
ntrance for an equal amount of cold fresh air, |" "". : 53. T ¥ ae baeent 
Ventilation. im fact. consists of a balance between | ngine-room register. 53. The boilers are not to be use 
o. rap, er - - | as fresh-water tanks; nor filled to trim the ship under sail. 
these two points, in which, however, it is desirable | 54 Bat, if so used, full details as to which boilers, how 
that the total of air admitted should have a pre- | jong, and why, are to be recorded in the register. 55. When 
ponderance. It is much to be desired that this | any boiler is used for distilling care is to be taken that no 
subject should receive still further and earnest | steam leaks into the boilers not in use. 56. The work is to 
attention. Even as regards house ventilation much | be arranged so that no one boiler is used more than an- 
has to be done, for, if a proper system were adopted, | other. 57. Water is not to be allowed to pass down upon 
many of the evils row arising from the emanation of | the boilers from the deck, and heavy articles are not 
sewer gases would be entirely obviated, beside the | to be stowed on the deck over them. 58. The stoke-hole 
general sanitary benefits which wonld ‘arise from| Mem arte ket rw of water, an Iie date 
‘ ~ . . _ , ” . | y ug 7 . f B e 
effectively ventilated sitting and bedrooms. 59. The boilers should not be exposed to sudden changes 
ae . of temperature ; the steam should not be raised rapidly ; 





kept thoroughly dry and warm, they are, at the discretion 
of the engineer officer in charge, to be kept quite full. 


NOTES FROM THE NORTH. 
Glasgow Pig Iron M The pe i ge hee 
ig Irow Market.—The price of pig iron 
essed down to 79s. Gd. and 79s. 3d. last Thursday for os 
when some bering took place; buying was also om, 
tinued on Friday till 80s. and 81s. were paid, and all q, 
eash iron was well gathered into the hands of one holde, 
the closing prices being firm at Sls. 3d. to 8ls. 64, ag 
sellers at 79s. one month fixed. Monday's market opena 
strong at an advance on last week's closing prices, Sis. % 
to 82s. 6d. cash being paid in the forenoon, while in the att. 
noon business ous tno at Sls. Od. fourteen days fixed » 
83s. one month open. There were buyers over, and selley 
were asking 83s. 6d. cash. Yesterday's market was 
strong, prices continued to advance, not withstanding thy 
accumulation of makers’ stocks at the rate of about 56j) 
tons per week, and not much business doing in the shipping 
line. Makers were a little firmer, however, in their quots. 
tions yesterday. The opening price was 83s. 9d. up to Bis. td, 
cash bet a decline to Be. 6d. afterwards took place, whid 
was the price offered by buyers at the close of the forenom 
market. There was little business done in the afternom 
Firmness was again the order of the day this morning at th 
opening, but there was very little business done, the quota. 
tions 83s. 9d. rather buyers. About 3000 tons were dons 
in the afternoon at 84s. cash, closing sellers S4s., bayer 
83s. 9d. The deliveries from the public warrant stores 
were inconsiderable, and not nearly so large as usual, while 
on two or three days lately small quantities have been sent 
in. The stock on Monday was;down to 19,450 tons. Unde. 
noted are quotations for makers’ iron : 
No.1. No.3, 
ad ad 





pre, : instructions 
issued in 1861, the density was fixed at “two to three times | contained in Circular 3 of 1869, and 2 of 1873. 


+r > fapr . rACIVEN > pyr | the smokebox doors should not “ be opened suddenly, as a G.m.b., at Glasgow aoe “ee 87 6to78 0 
eee —- pe ed a HE | rush of cold air through the tubes effects the calaed Gartsherrie 4, ++ oe ae 110 0 #40 
RO YAI . NAV Y _ os dea F * | the tubes leak ;"¢ and the stop and safety valves should be eee 10g MB va : > Y 
— oa inn opened gradually. 60. The safety valves should be par- ae, gk "a 09 10 
(Continued from page 176.) ; ° . Carnbroe oe ove ose 720 810 
erties Cusiinatin a Tim then conte bs ined tially raised each watch to test the fittings. 61. The steam Monkland 900 8006 
s'Toast cute te A meastii, and ano to be hep verfeetly | Pressure after the engines are stopped should be kept down Clyde <n Slate ro 90 0 800 
le “4 oe Th aa * re boror " ar te a ne 4 by closing the draught plates, using the safety valves, and Govan, at Wecemisiew ... te 87 6 780 
- ~ ch ed 5 poten J of ae * - — 2 © | separator discharge cocks where these discharge into the Langloan, at Port Dundas ies 107 6 830 
ubes with a strong solution of caustic soda or potash; Or | se4 - the smokebox doors should not be opened except when Calder oe LO 826 
off the condensers by filling them with such a solution; or! s».ciitely necessary. 62. When pressed above 30 Ib., the Glengarnock at Ardrossan 97 0 B16 
by seal av fares hot water. Si. The circulating sea height and density of the water and the pressure of the steam Eghnton ” oo 87 6 760 
cocks are to be kept shut, and the water drained out of the | should be kept constant. 63. The guards and feathers of Dalmellington ,, eve 87,6 760 
condensers wheu the engines are not at work. 32. The | +. blow-off cocks are to be kept in good condition. 64. Carron, at Grangemouth, selected 1000 — 
circulating sea cocks should be kept shut to prevent leakage | 7}, communication valves are to be opened as soon es the Shotte,at Leith ... bo 6 102 6 859 
Kinnell, at Bo'ness . 900 80 


into the cylinders when the engines are stopped under steam, 


if the tubes be leaky. 33. “Great care must be taken with | boxes are to be kept clear of water. 66. “The spaces at 
the india-rubber valves of the surface condensers, as Crane’s the backs and sides vr the boilers are at all times to * kept 
oil is sometimes found to cause them to swell and overlap |clear; and on no account is anything combustible to os 


each other; they should be examined as often as possible, | ‘ , - “poe 
and cut if necessary.” 34. The doors of the valve cham- | placed on the top of the boilers or in contact with them. 


fires are lighted. 65. The safety and communication valve 


(The above all deliverable alongside.) 
Bariron = « ooo oe oe 101 
Nail rode... ove ove ees 101. 

Last week's shipment ted to 9483 tons as against 
10,629 tons in the corresponding week of last yeer. 





bers are to be kept off; all the condensed water to be | Every care is to be taken to prevent any accumulation of The Malleable Iron Trade.There is a somewhat better 


drained off ; and the condenser and hot well kept dry when | nom “a ae —— pore + Bay As ores ae ue mess —— 
the anatase ase net te use. | boilers, and, = en necessary, means shoulk provided for 

Boilers in general.—35. The engineer officers are to make personages pdb mo tno eee — cal Ge - 
themselves acquainted with the general construction and | clothing of the others Sle atten An “Should there — 
with any special fitting of the boilers under their care. near rei eine tak: 68 ths phar ne of the boiler @ * tobien 
86. “ In order to protect the plates and stays from corrosion, | : it should | ted by th li a pte 4 
it is essential that the interior surfaces should be coated | —— ——- vs protec y the application of some non- 
with some impervious substance. A thin layer of hard | yes pay a 9 eg yrweds iq afer the 
scale, deposited by working the boilers with sea water, has ss he tittak oon poe 3 = amy - role | peer on 
been found to be the most effectual preservative, and there- I by Gre f . l P Ses } are ; 67 “A ry Pe RE ant 
fore all boilers when new, or at any time when any of the A r ~e a0 eet tyne Renee 5 SS. Day Snag tae 
plates or stays are bare, are to be worked fora short time|° phe: fr _reery weve 4 - lyse weghey i 
with the water at a density of about three times that of sea | a \ we painted er gr — , ma tegen fe — to be 
water, until a slight protective scale has been deposited, but | 4) : on | eee . onan - zr, ho a and 
in this case care is to be taken not to allow a scale to be | —y The bai tye amy 7 pom seh omcyre. | 
formed of such a thickness as would, in an appreciable | 4)... Promo apm ber Be ce sce —— — = 
degeee, impair the efficiency and economy of the boilers.” | p,ijer be recorded in th Rovio: sa Pt 2 Ai a 
87. During the first six months’ service the boilers should Whenever the sme: 7 + 0 fer _ : ~ 5 ore vor 
be frequently examined ; and afterwards, where possible, at | 10+ be allowed, th — Ae t 7 on , be pe et 
least once a month, or after steaming twelve days. 38. The | tk at eff 7 meh ” a - agar ty note to made to 
boilers are to be examined carefully after steaming; and | iat effect in the register, toget er with the reasons. 
every judicious measure is to be used for the prevention and | (To be continued.) 


removal of scale, especially on the furnace crowns and that of on water” for ordinary boilers end cs ack to ex- 
sides. 39. On these examinations particular attention is | ceed “two times” for high-pressure tubsler boilers. In 
to be paid to the bottoms and about the water lines. | May, 1868, the former was limited to “twice that of sea 
40, And the internal steam pipes are to be examined to see | water,” and the latter was “not to exceed one and three- 
that the steam ways are clear before closing up the boilers. | quarter times.” About the same time more than one en- 
41. The condition of the boilers on these examinations is | gineer officer proposed to mix sea water with the feed from 
to be fully described in the Engine-room Register. 42. But | the surface condensers in order to protect the boilers by the 
if the boiler is not examined regularly, the reason is to be | Sale 80 formed; but the idea was pooh-poohed; and the 
stated. 43, Whenever serious corrosive action has been | destruction of boilers went on apace. Now we have loud 
discovered it is to be at once reported, together with full | complaints of wors-out boilers; we appoint « boiler com- 
iatieeitlem: an Gas Rien: adiemoainnees , he mittee ; we find out after all that the engineer officers them- 
: and the supposed | selves are as good judges as any of what is most conduciv 
eause, to the Admiralty, through the Commander-in-Chief. | to boiler life: and we leave it to their ex 08 dete a 
; perience to determine 

i4. The tubes and tube plates are to be cleaned as soon as | what is best. 


possible after steaming; and also, with the captain's per-| * See page 3 of our present volume, “ Preservation of Iron 
mission, whilst under steam atsea. 45. The density of the | Ships. 
water is to be tested hourly. 46. “It is essential that at| It is true that the tubes sometimes leak ; but not as a 


first the water should be kept for a short time at about | Tule at the end nearest the smokebox doors. We commend 
three times the density of sea water, until the thin protec-| this fact te the notice of the Admiralty, and we wonder 
tive scale has been formed, as before directed. After this, whether the “ Lucifer” bridge built for “ Baxter's mixture,” 
in the ordinary working of the boilers, the engineer officers | = ot ne we of air direct to ~ combustion chamber 
in charge of machinery are to use their discretion as to the | We a . be ee pena . ap mes r wr —s 
most suitable ve at which the water in the boilers | didea” op apply also to “ bridge air 
should be kept for the service on which the ship is em- +P i ; * : 
ployed. This density, which is in no case to pom Ie Nowa ae ‘he ee ee ered R, pare Ag mn 
times, nor be less than one and a half times that of sen | was occasioned by the ignition of a quantity of soot and coal 
water,* will probably vary to some extent, on different | dust which had accumulated between the uptake and casing 
ye ery me = ———— | of one of the boilers. The other owing to fire passing between 
‘ ded ene — pt + ty aehny ee the stoke-hole plates and the boilers. This paragraph includes 
udice, . structions | the issued at the time of their occurrence, and 


feeling showing iteelf in the finished iron trade, and the far- 
naces and mills are better engaged. Notice has been given 
by the ironmasters that after the close of the present quarter 
they will not be bound by the system of fixing the wages 
adopted in the North of England. The men consider this 
announcement as being equivalent to a notice of reduction, 
and they have commenced to devise measures to meet any 
contingency that may arise. It is scarcely expected, how- 
ever, that any strike will arise, owing to the,general dull con- 
dition of the trade. 


Blochairn Iron Company.—The liquidators (who are four 
of the directors) of the Blochairn Iron Company, have an- 
nounced for sale, by private tender, the stocks of manufac- 
tured iron, puddled bar, pig iron, old metal, scrap, brass, 
copper, timber, slates, bricks, shafting, &c., belonging to the 
company. Great regret is felt that this great concern is thus 
to be brought to an end. 


New Water Works Contract for Dundce.—A meeting of the 
Dundee Water Commissioners was held last week, when three 
offers to supply piping under the new Act, by which additional 
works are to be executed, were laid on the table. After 
consideration, the meeting accepted of the lowest offer— 
namely, that by Mesers. Edington and Sons, and D. Y. 
Stewart and Co., Glasgow, at the sum of 28,()34/. 9s. 7d. 
This contract embraces only the laying of pipes from Dronley 
to Dundee. It may be remembered that the contract for the 
first portion of the works, from the Loch of Lintrathen, now 
in progress, is being jointly executed by the two firms jut 
named. 


Harbour Extension at Fraserburgh—On Saturday &t 
James Elphinstone, M.P., visited Fraserburgh for the purpose 
of making inquiries regarding the proposed breakwater ex- 
tension, in connexion with the application of the Harbout 
Board for the loan of 60,0001. from the Treasury. He was 
met by Sir Alex. Anderson, chairman of the board, and 
one or two commissioners, and along with them he inspected 
the harbour and the site for the proposed breakwater. 
Nothing has transpired as to Sir James's view on the subject. 


Glasgow Corporation Gas Supply.—At the annual meet- 
ing of the Glasgow Corporation Gas Commissioners, held 
last week, it was reported that the quantity of coal already 
contracted for, but not delivered, was 109,318 tons, and that 
the stock in band was 33,000 tons, of which only 13,000 tons 
could be regarded as available for the current year. The cov- 
sumption of gas last year as compared with the preceding 
year, showed a falling-off to the extent of 4,249,000 cubic 
feet, the ~ being—for 1873, 1,310,100,000; 1874, 
1,305,811,000. The vay, te was anainly attributed to the 
brightness of the weather during the winter months, and the 
number of working hours being generally reduced. It was 
also reported that the total producing power of the various 


works was 11,000,000 cubic feet in 24 houre, and that the 
consumption in 24 hours last winter was 9,162,000 
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of mains laid. The number of meters in use at the Yr d 
of the year was 106,483, and at the end of the year 111,541, 
showing an increase of 5058. The jeakage during the year 
was 900,000,000 cubic feet of gas, or 184 per cent. of the 
total make, as against 19} per cent. in the year 1872-73, and 
214 per cent. in the year 15 1-72. The year's consumption of 
coal was 181,499 tons, with an ay. of 8536 cubic 
feet of gas per ton, but that quantity of mi | included 


| is extralong. The steam and air cylinders are easily got at, and 
the whole machine is self-contained. You will also note that the 
a valves are only used for admitting air into the cylinder. 
pressure of blast is 25 lb. per square inch, that of the steam 
being 75 lb. above the atmosphere. In some of the Bessemer 
blowing engines, made by my firm, the air cylinders have had 
water jackets with metallic valves, these jackets are found to be 





30,000 tons of shale, which was not found to be satisfactory 
in working. The price of gas is to be continued this year at 
js. 5d. per 1000 eubic feet. 


BESSEMER PLANT,* 
Description of tha Latest Improvements in A 
the Man ufactu re of Bessemer Steel. By Mr. 











liances for 
. WALKER, 


I wave the honour to submit drawings and description of | 
some of the most important appliances used in the manufacture | 


of Bessemer steel. This process is now recognised to be of such 
vast importance, not only to this country, but to all other 
civilised countries, that I think you will readily admit the ad- 
vantage to the members of the Institute of having before them 
drawings of some of the latest machines now made. In the 
opening address of the President, at London, he told the mem- 
bers that the coal panic, which disturbed the whole trade of the 
country, would have been avoided, if 5 per cent. more coal had 
been obtained, or 5 per cent. leas required. I believe this ob- 
servation is founded on sound commercial principles, Apply it 
to the manufacturing of puddiled iron, and then imagine what 
would have been the condition of the iron trade had it not been 
for the invention of Mr. Bessemer. 

Mr. Williams told the meeting at Dudley that he was steeped 
to the lips in anxiety about puddiing: had it not been for the 
material that has been made by tho Deceuns process, by this 
tir e would have been overwhelmed. 

It is not my intention to institute any comparison between 
the steel inade by the Bessemer process and the well-known 
Siemens steel, nor is it my intention to compare it with what is 
called crucible steel, as made by Messrs. Firth, Vickers, Cam- 
mell, and others; nor is it, further, my intention to compar 
the machinery to be described in this paper with machinery 
made by others; but I shall confine myself to a description, 
pure and simple, of the machines lately made by my firm, for 
some of the most eminent producers of Bessemer steel. 

A drawing exhibited shows a pair of high-pressure horizontal 








ne 





engines, suitable for blowing the cupola, steam cylinder, 12 in. | 


diameter, stroke 30 in.; air do., 36 in. diameter and 30 in. 


streke. The air cylinders are fitted with piston valves, and are 
further provided with leather relief valves to prevent either 
vacuum or undue pressure. Also, to absorb the air contained 


in the clearance between piston body and cylinder cover. This 
combination of piston and relief valves cbvistes the spitting 
which takes place in engines having metallic piston valves alone 
in the air cylinder, also allows of engines being run at a very 
bigh speed, which can be varied to suit the work required to be 
done. Indeed, the speed of engines can be varied to suit the 
pressure in the air receiver; so that, supposing some of the 
tuyeres to be shut off, the engines would retard themselves, 
starting again at full speed on re-opening tuyeres. The general 
arrangement and strength of this pair of cupola blowing engines 
can be clearly seen by reference to the drawing. 

General Plan of Cupola for Melting the Iron ready for 
the Converter.—The shell of this cupoia is about 7 ft. 6 in 


diameter, lined with fire-brick or ganister stone to the section | 


shown in the drawing. There are eight tuyeres, four above in 
one line, and four below in one line also, and at the distance in- 
dicated on the drawing. The air trank or box forms part of 


the outside shell, being rivetted to it, and the tuyere pipes 
descend from this air box. Four tuyere pipes are each fitted 
with independent shut-off valve, so that the quantity of air can 
be regulated at each pipe. The drawing shows the discharging 
bole ut the side; it may sometimes be placed, and with equal 
advantage, at the bottom, a door with hinges on movable piate 
being released and the slag, &c., allowed to drop. 
_ Toe spiegel iron is melted in a smaller cupola, the general 
design being like the drawing above referred to. I may men- 
tion that, at the London meeting, Mr. J. A. Jones, in describing 
his paddling apparatus, drew attention to a cupola invented by 
Mr. Thomas, and gave it as his opinion that this cupola was 
well adapted for melting the iron previous to putting it into the 
idling furnace. I have seen this cupola at work several 
od I am of opinion that it could be very profitably em- 
ployed in melting the iron for the converter. 










—The general arrangement and detail of the engines will be 


seen by referring to the drawing. The steam cylinders, high and | indicator should not be used, for I consider it one of the most | 
low pressure, are respectively 36 in. and 60 in. diameter, and | useful instruments in the hands of a skilfal man for finding | 
5 tt. stroke, the blowing cylinders 48 in. and 5 ft. stroke. It will | out the defects of an engine, especially as regards the setting 


vuserved that there are two piston rods in the steam cylinder ; 
been mm use in marine engines. These piston rods are 
secured to the crosshead, which is of wrought iron, by nuts, and 
the wr piston rods are cottered. The connecting rods are not 
ad so great angular strain on the slide bars is avoided. 

They are forked at one end, being provided with straps, jibs, and 
ters at bothends. The cranks are of wronght iron, forged 


with the pinson them. On the crankshaft there is a flywheel, 
of ab mee 20 tons weight. The low-pressure cylinder is steam 
jacketed. 

The valves are of the piston class, having an elastic packing. 
The valves in the air cylinder are also pistons. The steam 
vaives are set so as to expand the steam twelve times. The points 
to which I wish todraw your special attention are: the arrapge- 
tnent 


4 the air cylinder piston valves with the delivery valves. 
Ibese delivery valves only open when the pressure is greater in 
the air cylinder than in the air receiver ; there is very little 
Space or clearance between these valves and the piston when at 
tue end of the stroke, so that there is the least possible waste of 
power. The valves in the air cylinder being metallic can be 
greased with self-acting lubricators, like the steam cylinder 
valves. Considering that they are vertical engines, the stroke 


* Paper read before the Iron and Steel Institute at Barrow. 





s arrangement lessens the total height of the engine, and has | 


au y. The engines are condensing, but there is a valve 
arrangement for working them high pressure. The air pam 
| and condenser are worked by a small separate engine. Pais t 
| consider a good plan, as it prevents the ibility of the large 
| engines being broken down by any part of the condensing appa- 
| ratus getting out of order. This small engine can be pont os oe 
| suit the work to be done, ani started, and a vacuum formed 
| before turning the steam on to the large engines. This enables 
the large engines to start very readily, and use less steam than 
as non-condensing engines. 
The engine for condensing; as will be seen from the drawing, 

is a horizmtal one, diameter of cylinder 12 in., stroke 18 in., 
| the air pump being double acting, having 18 in, diameter, and 
| 18 in, stroke. The general arrangement is at once seen by 
| reference tothe drawing, It will be noticed that the injection is 
extra large, its opening is regulated by the arrangement of hand- 
| wheel and spindle going through the hot well. A flat valve is 
placed before the injection orifice, and the amount of opening 
| regulated by the hand-wheel. 
The advantage of compound engines over single ones is still a 
| poizt of dispute with a great number of engineers. I am of 
opinion that the single cylinder engine may often be used with 
advantage. For example, in the case of a large beam engine for 
driving a factory, where long stroke and heavy flywhee! can be 


| a high rate of expansion, but in the case of a pair of engines used 
| for compressing air to 25 |b. and upwards, I think the ad- 
| vantage of the compound system is very considerable. The ex- 
| perience of the last ten years in marin® engines has clearly 

shown that the economy in using high and low pressure steam 
| engines is very great. Some of the best makers of engines em- 
| ploy the compound cylinder engine in rotary pumping engines, 
} and, lam sure,that if it be advisable to use them in marine 
bp heavy pump work, it is still more so in blowing engines, 
| working with high pressure of blast. Some people seem to think 
| that there is additional complication in compound engines; this, 
| I believe to bea mistake. 

At the beginning of the stroke in the air cylinder, there is very 
little pressure, nor is the pressure fall on until the piston bas 
| passed half-stroke, while on the contrary, in the steam cylinder 
| the pressure is greatest at the commencement of the stroke and 
| least at the end, the steam is expanded while the air is com- 
| pressed. When the greatest force is required for the air, the 
| force in the steam cylinder is least, owing to expansion. In the 
| pumping engine, the force is uniform from the beginning to end 
| of stroke, as also in a factory engine. 


| When the engines are worked compound, the power in both 


| cylinders, at the beginning and end of stroke, is more uniform, 
| and, therefore, more economical, and better adapted for air 
| compressing. If two high-pressure cylinders be used, both 
pistons have to be made tight fitting to stand the high-pressure 
| steam, and the friction caused by the piston being so tight is 
| continued throughout the stroke in both cylinders, while with 
| compound engines the friction in the low-pressure cylinder is 
| considerably reduced, as its piston has a much lower pressure to 
| stand against. The valves also will waste far more steam when 
all are exposed to high pressure. 
My firm has just completed two pairs of large engines for 
| blast furnaces, one pair to work at 4 lb. to 5 lb. per square inch 


| air pressure, the other 8b. to 10 1b. per square inch. Both | 


engines are to be worked where coals are very expensive, and 
| after most anxious consideration, it was determined to adopt 
| the compound system of working. If there be any advantage 
| in employing compound engines for 4b. to 5 lb. pressure of 
| blast, there must be astill greater benefit in using compound 
cylinder engines for compressing to 25 Ib. per square inch. In 
both pairs of blast furnace engines we placed the cranks imme- 
diately opposite, while in the Bessemer engines, illustrated in 
this paper, it will be seen, by referring to the drawing, that 
the cranks are at right angles; the object of this being to 
insure more uniform blast pressure aud greater facility in 
starting. 

It is not my intention to trouble this meeting with considera- 





| effect does not correspond. I do not for one moment say the 


| of the valves. 

Those who wish to pursue the subject of single and compound 
engines still further, | would refer to a very important paper 
| given before the meeting of the Mechanical Engineers, in 1872, 
| by the president, Mr. Bramwell, of London. The subject is 
| there treated most ably and exhaustively, and several gentie- 
| men having experience in this matter took part in the discussion 
| that followed, and gave some of the results of their own practical 

experience. Mr. Bramwell said that “these engines (meanin 
| compound) come in as a most valuable and efficient aid in 
| carrying out the principle of bigh pressure and high expansion, 
| as, by their means, the area exposed to high pressure is limited 
| to a moderate~sized piston, and only a moderate cut-off at one- 
half or one-third stroke is required, such a cut-off as can be 
| well done by an ordinary slide valve with separate cut-off slide ; 
whilst the second cylinder enables the expansion to be carried 
to a very high degree without involving any practical objec- 
| tions. He mentions a pair of marine engines. 
| engines had two 54in. cylinders, and the compound engine had 
| 42 in. and 75 in. cylinders: they were both vertical direct-acting 
engines, working cranks at right angles, and both having sur- 
face condensers; but the original boilers were worked at 20 ib. 
pressure, and were replaced by boilers working at 60 lb. pres- 
sure. The vessel was not altered, and continued working under 


speed, 


the same conditions, but at a somewhat greater rate 


| bad, it may be very advisable to employ the single cylinder with | 


tion of this question in reference to indicator diagrams, as the | 
matter is so technical, and from my experience in connexion | 
with the working of engines, the indicator card is very liable to | 
Blowing Engines for Supplying the Converter with Blast. | mislead; the power may be shown on the card but the usefal | 


The original | 


previously 38 tons 

power hour, 
engines 
lb. per indicated horse power 


—— exhibited show the converters like we have made 
one to be used chiefly in the manufacture of 
steel rails, the smaller one for tyres, straight axles, and other 
special work, where quality will be a very important element. 
It will be noticed that there is a difference in s chiefly ia 
the mouth and lower part of the converter. In the larger one 
the tuyere pipes or bottom is intended to be removed, being 
fitted with what is technically called “dry bottom.” This 
— was introduced by Mesers. John Brown and Co., of Shef- 
eld, and is now by most other makers in that district. 
The converters are both tipped by cylinders, which are placed 
horizontally, a spur wheel is keyed on the trunnion, and this 
works into a steel rack fastened to the cylinder. The water 
pressure is admitted through a slide valve placed in a con- 
venient position. The facility with which the converter can be 
handled has been very much admired by mechanical men. The 
sinaller converter is not intended to have a “dry bottom.” The 
trunnions in the large converter are of cast steel, the belt being 
wronght iron; in the small one the trunnions are of cast iron, 
also the belt trunnion and belt being in one. 

The Ingot Crane.—'This form of crane is very extensively 
used for lifting the ingots out of the pit. It is rather wasteful 
in the amount of water it uses, its general simplicity and 
rapidity of action being its chief recommendations. The ram is 
well guided by a | and bottom gland, On the top of the ram 
there is @ cross! carrying the jib, which is strongly stayed ; 
on this jib there is a monkey, which is moved to and fro on four 
runners by means of a piteh chain. In the crosshead casting 
are inserted a number of friction rollers, so that the jib turns 
| very easily roundthe ram. These cranes are sometimes worked 
by a valve attached to the crane itself, at others by a valve in 

pulpit or distributing box. 

| The Centre Lift.—This is placed between the two con- 
| verters and turns round on its own centre. It is raised and 

lowered by means of hydraulic power like the ingot cranes, the 
| turning round being done by means of gearing, placed under 

ready command of the workman, who stands on the crane itself. 
| The ladle is fitted with the usual appliances for tipping the 
metal into the moulds, The whole thing is made very strong, 
| and can be very easily worked. The drawing explains the 
; machine. 

The Cupola Hoist —This hoist is used for taking mos | 

| iron up to the cupola stage. It consists of a simple ram 
| cylinder, the ram being about 12 in. diameter; the one shown 

has a 22 ft. lift, and will raise a, weight of about five tons of 
| metal. The cage is made of wrought i and is attached to 
| the ram by bolts, being guided by four uprights of wrought iron 
jalso. The working of this crane is at once seen by looking at 

the drawing. 

The accumulator has a ram 24 in. diameter, and a stroke of 

19ft. The cast-iron crosshead is bored out and the ram end 
| slips into it; the casing for carrying the ballast is of wrought 
| steel plates and angle iron, being about 10 ft. diameter and 

18 ft. long, secured to the crosshead by a number of large bolts. 
| The casing is strengthened by a number of gusset stays which 
| go the whole length. The cylinder is bored out at the gland 
|end and fitted with a gun-metal bush. The cup or cast-iron 

formation in which the cylinder stands is bored out also, and the 

cylinder is turned to fit it. This cup, as it is called, is bolted on 
| a stone forndation. Cast-iron guide brackets are fastened to 
| the wrougbt-iron casing, and vertical timbers with rails attached 
to them form a guide for the casing. The whole, as will be seen 
from the drawing, is a very strong and massive affair. 

A drawing exhibited shows the hydraulic pumping engines 
for supplying the accumulator. ‘Shere is nothing very extra- 
ordinary in them, As will be seen, they consist of « pair of 
horizontal high-pressure engines, with double-acting force 
pumps. The Fans being 14 in. diameter, and 2 ft. 6in, 
stroke. ‘The flywheel is common to both. Cranks are, of 
course, at right angles. The puinp barrels are lined with brass, 
and the valves are of gun metal, The whole is a very simple 
arrangement, and does not get out of repair, The drawing ex- 
| plains the machine; however, should | further explanation 

be required, I shall be happy to give it. I have shown no plan 

|of the general arrangement for disposition of the machinery 
| used jin the Bessemer process, nor yet of the building, as this 
depends so much on the work to be done and upon local cir- 
cumstances. 

Most of the machines described have been first designed by 
Mr. Bessemer. 1 do not say that they are exactly as tuey lett 
his hands, because experience, increased mechanical knowledge, 
and the use of the apparatus, bas naturally suggested various 
improvements. Mr. Bessemer’s invention is second to none, and 
the good he has done by it, not only to the iron trade, but to all 
| other trades, cannot be over-estimated. It is well known that 
| many eminent men in this and other countries have assisted 
| Mr. Bessemer in cerns | his process, at the same time he has 
| always taken the lead, I am sure be would be the very last 

man to disparage the efforts of those who may have assisted 
| him, On the contrary, | am certain he would always be willing 

to give credit to those who have done a little, as weil as to those 
| who have done much. I dare not attempt to give a list of these 

men, however, remembering where we are assembled. I cannot 
| forbear mentioning the name of one gentleman—Mr. Smith, 
| manager of the Barrow Steel Works. This gentioman has 
| always been in the front, and has done much im improving the 

machinery required for making steel rails. He has always been 
| willing to adopt new contrivances, new furnaces, or anything 
| else which he thought likely to improve the manufacture of 
| steel and benefit bis company. 








Quessc Gravina Dock.—The Quebec Harbour Commis- 
sioners are said to have obtained a promise that the Cana- 
- jog ogo will introd _ next session rod re 

\ construction a gre at 
je | upon this promise, the commissioners are about to 
At 


once the necessary soundings and measurements. 
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We illustrate above, by means of a longitudinal and 
transverse section, a type of the direct-acting steam 
pump manufactared, upon Mr. John Clarkson's patent, by 
Messrs. Clarkson Brothers, of Glasgow and Maryhill. 
This pump is one of the large class in which the motion of 
the steam-distributing valve or valves is made quite auto- 
matic, all eccentrica, tappeta, or valve gear of any kind 
being dispensed with, the same class to which the well- 
known “Excelsior” and “Special” pumps belong. The 
means by which the valve is made to move are here very 
simple. The valve is cylindrical, and capable of an end- 
long motion, without rotation, steam-tight, in a cylindrical 
box placed on the top of the steam cylinder. By means 
of closed ends, and two transverse partitions, the valve is 
divided inte three separate compartments. The steam 
ports of the cylinder terminate, or rather commence, in 
openings into the bottom of the valve chamber, while the 
steam pipe terminates in two openings in the top of the 
same chamber. The end compartments of the valve have 
holes top and bottom so arranged that in certain positions 
they allow free communication between the cylinder port 
and the steam pipe; the steam on being admitted to the 


cylinder, therefore, passes through these compartments. | 


The middle compartment is open on the under side, and 
serves just the same purpose as the hollow under an ordi 

nary slide valve, making the communication between the 
steam and exhaust ports. The steam piston is double- 
ended, the space between the two ends being always in free 
communication with the exhaust by means of a hole in the 
cylinder wall. The clear distance between what are virtu 

ally the two pistons must therefore be equal to the stroke of 
the engine plus the width of the hole just mentioned. Two 
amall holes, about 4 in. diameter, are also made in the side 
of the cylinder, and passages from these communicate with 
the two ends of the valve chamber, each hole communicat 

ing with the end which is furthest from it. These holes 
are so placed that when the piston is at or near either end 
of its stroke, one of them opens into the space between the 
piston (and consequentiv into the exhaust), and the other 
mto the cy linder beyond one of the pistons. 

We can now describe the action of the valve. When it is 
in the position shown, the steam, passing downwards through 
the right-hand compartment of the valve, forces the piston 
from right to left, the steam on the left of the piston ex- 
hausting freely through the centre of the valve. As soon as 
the right-hand piston passes the small hole, 


however, steam | 
rushes through it, and throws the valve suddenly over from | 


left to right (for the other end of the valve is in communica- | 


tion with the exhaust) and so admits fresh steam against 
the left-hand piston, and allows that which has jat been 
doing the work to be discharged. At the end of the stroke 
the piston is again in the position shown in the engraving, 
the valve is thrown over from right to left, and so the 
vperations go on ad infinitum. 

The object of the small brass handle seen in the cross 
section is to start the engine if the valves should happen 
to have stopped in the wrong place when the pump last 
ceased working. The construction of the pump is ve ry 
simple; it is fitted with solid brass valves, both for suction 
and delivery. There are three principal castings in the 
machine, the cylinder with the valve chest and ports being 
one, the pump and its valve seats another, and a distance 
piece, which also forms the inner cylinder and pump covers, 
the third. The cylinder and pump have each a foot cast 
upon them, upon which the machine rests. The pistons, 
valves, &c., are all so arranged that they can be easily got at, 


| creasing. 


HAND-WORKED 


SLOTTING MASCHILINE, 








































the valve can be readily cleaned if they should be clogged up 
from any cause. Altogether the pump seems entitled to 
claim all the advantages in simplicity which belong to 
its type, but like them it is necessarily a somewhat wasteful 
steam user, as no expansion can be used in the cylivder. 


Tus Cape Cotrony.—The revenue of this colony is in- 
Under these circumstances, the Colonial Govern- 
ment contemplates the construction of some additional lines 


and the small holes through which the steam passes to move | of railway. 




















HAND-WORKED SLOTTING MACHINE. : 

We annex illustrations of a handy form of hand worked 

slotting machine, constructed by the students of the Alex- 

androwski Technical School, Moscow, the tool being 

tended for fixing to a bench. As will be seen, a vice ® 

provided for holding the work to be operated upon, and the 

| toolholder is worked te and fro by a hand lever, provie™® 

| being made for giving a self-acting traverse. ‘I'he details 

of the machine will be readily understood from the & 
| graving without further description. 








Serr. 11, 1874.) ENGINEERING. 











HOLLEY’S MODE OF SETTING CONVERTER BOTTOMS. 








| a sound joint without saturating it with water, and while the 


SETTING BESSEMER CONVERTER _| interior of the vessel in still red-hot 
BOTTOMS.* The worn bottom being removed by a hydraulic lift or by 
By Mr. Avex. L. Hotter, New York. any convenient means, the new one is inse at once, 


Tar endurance of Bessemer converter tuyeres, and of the | and the annular space (a) is quickly rammed with plastic 
refractory bottom in which they are imbedded, although very | cakes of ganister, thus making the lining continuous and 
various under different conditions of material and treatment, | solid. Sometimes a part of the wall of the vessel comes away 
may be set iy: as not execoding ton aS See wy = re ry and — me of nes ae > 
America. It frequently falls below five heats. In order, | wall of the vessel. e annular 6 e 
then, to make 30 heats per 24 hours, out of one pair of con- | irregular that merely luting the new bottom and pressing it 
verters, which is the standard practice in American works, it | up could not make a good joint; but when all these irregular 
is necessary to put in and dry three and frequently four sets | cavities are seen and filled from the outside, the joint is always 
oftuyeres during the day. Although one set may last six or sound. ‘ 
eight hours, yet in order to give time for occasional extra The earlier joints of this kind were made more nearly eylin- 
repairs of the lining, and to make sure of having one vessel | drical. The angle shown—about 45 degs.—has been adopted, 
always ready, it is found, practically, in America, that when | first, to ag ty pulling away the wall of the vessel; the com- 
& plant is to be driven up toa large and consequently pay- | paratively flat joint will obviously part more reser, Pompey 
ing production, a new set of tuyeres must be made ready | a cleaner fracture. Second, the flat joint is employed in order 
for use in two or at most three hours after the last heat on | to save time by a partial ap lication of the luting © stem 
the old bottom. And it is furthermore found—and this is of | just described. The face of the new bottom is smeared with 
equal importance—that the new bottom must be thoroughly | plastic ganister and pressed into place; then the joint is 
dry and sound, so as to wear evenly, and to prevent the metal | rammed from without, and more ganister is inserted where it 
from breaking through. | is needed. 

The ‘old method of replacing vessel bottoms was knocking| The advantages of this system are obviously as follows: 
out the stumps of the worn tuyeres, inserting new tuyeres,| 1. The new bottom is immediately set, without waiting 
and making the bottom good around them in one of two| for the vessel to cool. The entire —— has — 
ways. been performed in less than an hour. yhen one vesse 

I, Pouring in semi-fluid ganister and water, and leaving is being lined and the other is running alone, 24 heats per 
it to set as best it might. This mud bottom was soft | day are often‘made on three bottoms in the one vessel. The 
and porous, and unless fired for five or six hours, was very | Troy Works made 2898 tons of ingots in March, 1874, work- 
wet. It was therefore liable to rapid and irregular denuda- | ing 16 days with two 5-ton vessels and ten days with but 
tion, and to flaking off by the formation of steam. one. 

2. The other method ‘of making the bottom good around! 2, The new bottom, having been previously baked, and 
not being saturated with water when it is inserted, is as 
Waiting, till the vessel is so cool that a workman can enter it, | sound and uniform as the materials used can make it. It 
and then ramming plastic ganister around the tuyres, from | therefore wears evenly and never blows up from the forma- 
within, and firing the vessel until the whole mass is set. | tiomof steam. 

Unless the vessel is cooled by water (which injures the} 8. The material of the joint, being driven into all the 
hning) some hours must elapse before it can be entered, | interstices, and being com paratively dry, soon becomes as 
and the bottom cannot be th roughly dried in half a day. solid as any part of the wall. A joint rammed in this way 

The American works began with a much better system— | has never been known to fail, as far as the author is aware ; 
viz., Mr. Bessemer'’s duplicate bottoms. The tuyeres, and | and the bursting through of the metal, so frequent in the 
tae whole mass of ganister around them, were removed, and | early practice, now never occurs for periods of many months 
8 new bottom, previously raramed and dried, was inserted. | except from the occasional failure of a tuyere, and a tuyere 
But stil] the difficulty remained of closing the annular space | may be easily and soundly replaced by a dummy, in these 
between the new bottom and the walls of the vessel. Pour- | hard dry bottoms. , 
ing in semi-fluid ganister moistened and softened the bottom ; The cost of this form of converter bottom is no greater 
waiting for the vessel to cool, so as to ram the annular space | than that of ordinary forms, and it may be readily applied 
from within, consumed still more time. | to converters in use. 

Another of Mr. Bessemer’s devices was then resorted. | 


the tuyeres, still practised in many European works, is 








o. The fa e of ae new bottom, where it came next the | SS Sa 
us of the vessel, was heavily luted with a paste of clay we aa eae ae veka PRD esa 

and ganister ; the bottom was then pressed hard into place,| ON CRAMPTON’S REVOLVING FURNACE 

& that this paste would be forced into al! the interstices and AND ITS PRODUCTS.” 

weal the joint. 3y Ma. T.R. Crampton, London. 
After the most careful experimenting for several years,| Iw a paper whieh I had the honour of reading to this meeting, 

with flat joints and conical joints of every degree of taper, | May 1, 1873, various descriptions of apparatus, and the results 

this method was abandoned in all the leading American | of various experiments, were given, made on the combustion of 


Works 4s uncertain and unsafe. Generally, the luting would | powdered fuel a yplied to boilers, re-heating, and dling 
eats stop the opening between the bottom and the wall | Soames and eddling more especially to a two-chambered re- 
the vessel, but sometimes an unsound place would be left, | volving puddling furnace, proving, in all cases, a great saving 


te metal would break through it. The cost of a few | of fuel could be effected in comparison with the ordinary mode 
ers of this kind was enough to pay for reconstruction on | of stoking. But the facts relating to the manufacture of iron 
& tafe system. | were somewhat scanty, owing to the short time over which my 
plan finally adopted and now used almost without | experiments were spread. 
*ieeption in America, and to some extent elsewhere, is shown | now propose laying before the meeting the results ob- 
we enetaving above. The duplicate bottom is so constructed | tained up to the present time, and I trust it will be seen that 
7 Jeave the annular space between it and the wall of the | a step in advance has been made. But should this not be con- 
‘se! open to the exterior of the vessel, so that a workman | sidered to have been effected, I still bope that the facts which 
manding outside can ram the annular space, and thus make | I shall bring forward are interesting and worthy of attention. 


7 Ia ery Mo —~| It is the object of this to show that certain improve- 
BenriPet read before the Iron and Steel Institute at |_— = 
‘ | * Paper read before the Iron and Steel Institute at Barrow. 








ments, for rendering the puddling process more economical, 
have been effected, viz. : r 
ne ion of slack or small coal, without the prodaction 


The automatic feeding of fael and air in proportions, 
which only perfect combustion can be ¥ 

The production of heat of the highest intensities with perfect 

y, both as regards and quality. 
al oe Ip «1 on a brickwork, 
composed of a single chamber, in which is , 
consumed, and the material treated. hades 

The reduction of wear and tear both of the lining and the 
furnace, by the prevention of unequal contraction and expansion. 

Also, that the fettling of the revolving furnace can be effected 
in a quick, simple, and effective manner. 

And lastly, that phosphorus and salphur may be eliminated 
from common pig to such an extent as to enable good steel to be 
produced from it. 

Some of these points, as perhaps the members will recollect, 
were noticed in my former paper to this Institute, and also some 
additional information was given with rd to them daring the 
diseussion on the President's address at the last meeting. I shal! 
again refer to some of these, for the better elucidation of the 


subject. 


TaBLE No. L, showing Tests of Steel produced from Cast 
Scrap perros per cent. Phosphorus. The Iron made 
in Crampton's Furnace. The Steel mide from it in an 
open Bath. The Tests taken from a 4ton Charge. 


| 


| tone per Square Inch. 








Register No.| an a RemMaRKs, 
Yielding. | Breaking. 
ge | 
2667 1 25.0 89.6 Soft 
2 20.0 40.2 Soft 
2 39.6 624 Tempered 
8 17.2 40.4 Soft 
3 40.0 62.4 | Tempered 
Railway Bar. ; 
1k 41.0 64.0 | Tempered 
2R 20.4 42.8 | Soft 
BR 17.2 466 | Soft 
cw 16.6 87.6 | Boft 














Tapix No. I1.—Steel made from Swedish Iron in Cracibles. 





Tons per Square Inch. 








Rematxs. 
Yielding Breaking. 
| — 
144 84.8 Soft 
82.8 | 49.8 Low tem 
85.2 62.8 High tempered 





Steel made from Iron Puddled in Crampton's Furnace. The 
Cast Iron containing 1.3 per cent of Phosphorus. 





Tons per Square Inch. 











Remarks. 
Yielding. Breaking. 
13.2 i 84.0 } Soft 
89.6 508 -« Low tempered 
87.4 59.6 High tempered 
NOS 








Samples are exhibited produced from Cleveland and other 
irons, worked in a practical manner, showing not only iron 
manipulated in various ways, from wire drawn to 18 gauge, and 
thin tin plates to plates and rails, but also both stee! and crucible 
steel produced from the same material. I have placed, with 
my steel specimens, other steel of good quality, made from 
Swedish iron, that the members may have the opportunity of 
comparing them. For gen-ral convenience, I have arranged the 
specumens® in such order that a glance will be sufficient to see 





* List of samples exhibited by Mr. Crampton, showing the 
products through various stages to finished steel. The following 
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the differencss of texture in the material from its state in the 
died bicom to finished rail and too! steel. Tables of break- 
strains are annexed (see previous page). 
ho. 1 Table comprises a series of tests from steel rail rolled from 
ingot made in a bath, also the same ingot hammered down to 
different sizes, indicating the effects of hammering. Sketches 
showing the parts of the rails fram which the test pieces were 
cut, are given in the preceding column. 
No. 2 Table shows a comparison between some of my steel 
made in a bath, and good crucible steel made in the ordinary 
manper, the samples and tables indicating the steel and iron as 
being equal to the best brands of these methods. 
My first furnace, as the members will recollect, was a two- 
ne of which chambers 








chambered revolving puddling furnace, 
was lined with firebrick, forming a combustion chamber, into 
which the pulverised coal and air were injected, the gases 
being therein generated and principally consumed ; the products 
of combustion passing into the second chamber Laed with oxide 
of irom, in which the puddling was effected. Since then, the 
apparatus has been considerably simplified, the combustion being 
now entirely dispensed with, and the generativn of the gas and 
its combustion taking place in the paddling chamber itself, 
directly over the material under treatment 





[ Mr. Crampton then described his paddling furnace, for a fully 
ilustrated account of which we refer to our number of July 31st 
last. | 

* . . al * 





I would call your attention to a practical advantage | 
working of this furnace compared with ordinary fi 
as well as with revolving furnaces having separate combustion 
chambers. In the fixed furnace two difficulties have to be con- 
tended with, viz., the incorporation with the iron of particles of 
coal, thrown over from the combustion chamber or firegrate into 
the puddiing chamber, the quantity of which is much increased 
when blast is used, which particles, being too large to be burnt 
immediately, become lapped up in the iron. In @ similar manner, 
ieces of brick falling from the roof of the furnace are lapped up. 
Irdinary revolving furnaces are only subject to the coal fal 
into the iron, but that is bad enough. N 1 
or rolling will entirely free the iron from th 





xed furbaces, 

















2 impurities, whici 
are sources of great injury and loss, particularly in the case of 
plates, sheets, or wire, although they may not beso injurious 
when the iron is rolled into large sections, such as rails or 
bars. In my farmace neither of these difficulties arise, there 

dl 
being no bricks in the furnace, and the coal is so small 
that it is immediately consumed on coming in contact with 
the iron, by the proper equivalent of air which is always 
injected with it, even if purposely directed on to the iron 
itself. Of course, if coal be injected in masses greatly in excess 
of the air to consume it, there is a possibility of its becoming 
lapped up; but this is assuming an extreme case, which would 
be immediately discovered by the reduced temperature in the 
furnace. I do not wish to convey the ides that it is impossible, 
by the ordinary system, to prodace iron free from these im- 
purities ; but, while such products can only be obtained by ex- 
cessive care and attention, my system almost precludes the 
= of the impurities entering the iron. In fact, nothing 
ut extreme carelessness could produce such a result. 

Any means which will improve the quality of wrought iron 
cannot but be interesting to this meeting. The importance of 
having good material cannot be overrated, when we consider 
that the stability of a vast number of structures, both on land 
and sea, chiefly depend upon it. 






The engineer in designing his construction, has great dif- 
ficulties to contend with, from the fact that the material which 
he is dealing with is not homogeneous. It is not the ate 


strain in most cases that iron will bear before breaking that is 





of so much importance, as its being of zal qua since 
the weakest part is that which must be i on, and 
lowances made accordingly. It is well reference to 


plates, that reliable iron cannot be pu 
times the price of ordinary ship plates, 









care and attention and expenses g the impu 
rities from the iron and insuring good wel besides being 
obliged to use the best classes of iron aud coal. But with all the 
care that can be bestowed upon them, plates laminate and open 
in flanging or otherwise being worked. 1 itself is in a 


cases the same, it being only a question of a small percentag 










the pig. It is usual, in speaking of ordinary plates, to sa 
“these are only ship plates,” f it were 5 that 
such plates should be as hose if iler 
The chief points to be ai the manufacture of pla 

is homogeneity and cap y tos : all part al 


strains on any given section, so that, during manipulation in a 
rs or sbipbuilder’s har tortion t t 





is subjected should not injar s streng - 
geneity. It is also important that, in combination with 
strength, there should be elasticity and extes ty ler 

withstand sudden shocks ys. For ajority of pur- 
were all made from cast-iron scrap cont g 0.87 per cent. 

phosphorus. Puddle bloom, face | , the other showing 
fracture which was quite clean ; puddie bar, 14 in. thick by 10 ir 
wide, bent double cold. Ka Pilates ged at the ges 





sich a @ in. hole 
ya sign of splitting. 
Bar 2] inches square, bent double « 4% a crack or flaw 
visible. Steel rails, and parts of the same ingots from which 
they were made hammered down to 3 in., 2 in., and 1 in. bars. 
(A Table of the breaking weights of these bars and rails is 
given). Various small samples of thin plates, bars, bent and 
fractured, all exhibiting clean surfaces. The following were 
made from Cleveland fron containing 1.3 per cent, of phosphorus : 
Puddle bloom. Puddle bars exhibiting the effect of hammeri 
and squeezing. Bar 2} in. bar bent double cold, the exds ham 
mered together ; also various fractures of the same | One 
inch bar bent double cold. Wire rolled to No. 4 and twisted, 
the same drawn down to No. 18 gauge. Tin-plates. Cold chisels. 
Cutting tool, and steel shavings turned at « high veloci-y with 
the same. Various bars of tool steel. A] the samples of 
exhibited were made from puddle blooms from 7 cwt. to 
in weight. These blooms were reheated, bamz 
direct without piling. The steel was made f 
Same §.2e. 


ne end of wi 


hot. Pilates, bent double cold, in 
had been drifted cold to 144 without showi 
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yer ton would have been reduced to 10 ewt. or even less, 
as been proved in many instances. Five ewt. of coal ix 
when puddling 4 cwt. charges; whereas 5 cwt. 1 qr. 





poses it is better to use plates of moderate strength possessing 
this quality of extensibility than those capable of bearing s 


great breaking strain but incapable of bending, for such would 
break on sharp impact. These remarks apply to iron im most, been used with 10 ewt. char , showing that, with 4 cwt, 
forms. 20 ewt. of coal per ton is ; but, in the case of 10 cwt, 

Daring experiments with fixed paddling furnaces, the fuel’ only 10 owt. per ton, if the = yield be taken into acoonge, 
and sir was in some cases injected directly into them, but there The reason of this is plain. material under treatment dows 
were certain difficulties, amongst which may be noticed the not absorb 10 per cent. of the total heat generated, but fixed 
destruction of the firebricks. quantity of heat is required to maintain @ given tem perature ig 

After having made various experiments with the two- « certam cubic capacity of furnace. The material in the furnace 
furnace, using a brick combustion chamber, whether 9 cwt. or 10 cwt., bears but a small relation to the 
ed from its revolving action, reduced the, cubic capacity. Hence the importance of reducing furnaces tp 
wear and tear the bricks, it was t letermined to try the their smallest limits. 
effect of direct combustion im contact with the work, it having The quantity of fettling—as ascertained by others and fy. 
z would not be injariousiy wished to Mr. Kirk—was about 15 cwt. per ton in these - 
affected thereby. The results were most satisfactory, and i periments. This may, of course, be reduced, but it may be 
was discovered that not only did it not have any injurious effect, advisable not to do so, since there is a gain, in a « omumernig} 
but that a more intense beat was attained with considerably point of view, depending on the value of the fettling. Thy 

s eliminating all brickwork in the construction fettiing used was mill-tap cinder, or pudiler’s tap, melted wih 
serap ball. I will give an average of 27 charges— 160 cwt. of pig 
in the double-chambered furnace was | was charged, and 189.2 ewt. of puddle bar produced, 124 om 
t. to 20 cwt. per ton of puddied bar, of fettling being used. If we take the fettling as containing 6) 
id pig, whereas, when it was injected | per cent., this 124 owt. of fettling will represent 74.4 ows, of 
t ; gle »ber, less than 10 ewt. sufficed under the | metallic iron. Reckoning the fettling at 30s. per ton, 9. f, 
me circumstances, with large beats. The mode of refettling | was the worth of the fettling used. Now, taking the pig 
urnace is the same as I explained tothe meeting, and was | Coutaining 92 per cent. of iron, we get 147.2 cwt. as the try 
described in the published Transactions of May, 1873, | weight of the iron charged, and as 189.2 cwt. was produced 

f fettling are thrown into the liquid cinder, which | 42 cwt. of iron was reduced from the fettling, or 56.4 per cen: 
after discharging the ball; the further end is fettled by | of the iron which it originally contained. 

ps against it, and splashing the cinder over it, a The total fettling cost 9/. 6s., but the 42 ewt. of puddie 
ner slag, if available, being thrown over the whole. | bloom produced from it is worth, at 7/ per ton, 14J. 14s., show. 
us | before explained, chill and set the cinder, almost | ing a net profit of 5/. Ss. on the 124 cwt. of fettling, or about 
zthem firmly in the lining; the new charge of pig | 11s. 5d. ton of puddied bar produce. These figures an 
vole operation takes place so | deduced from the last twenty-seven charges of Mr. Kirk's ex- 
arged the ball, fettled,| periments, it being the only exact data I have to offer, the 
introduced the new charge, clos he furnace, and started to | fettling not having been usually weighed. 
melt in six minutes; ten minutes considered a long time.! It may be remarked that Mr. Henry Kirk undertook the ex. 
» neck of the furnace (close up to the ring) is never fettled by | periments for Mr. Briggs, of Carlton Iron Works, and 
the workmen, as it always fettles itself, in consequence of the | puddied Cleveland iron sent by Mr, Briggs, as well as othe 
cooling action of the water casing, and should a piece of the qualities of pi from other sources. The general conclusion 
g or discharging arrived at by Mr. Kirk was, that the furnace should practically 
the ordinary thick. | make five tons of puddied bloom per shift of twelve hours, with 
t revolution of the | 4 consumption of 10 cwt. of coal per ton, including melting the 
furnace. cold pig in the furnace. 

In fettling a new furnace, several plans have been tried with| The foregoing results were obtained by melting the pig in the 
success. ‘The main body of the cylinder is smooth on the inside furnace, but it appears to be admitted that when seven! 
like an ordinary boiler, it not being necessary to place pro- furnaces are at work, that the iron should be melted ing 
jections all over it. separate furnace or cupola. Mr. Briggs, who is at preset 

(1). One plan is to make oxide of iron bricks moulded to fit | erecting twelve of my furnaces, has made arrangements to take 
the furnace, and these are built up in the ordinary way; heat is the iron direct from the blast furnace to a heated reservoir, 
applied, and the furnace is ready for work. It is afterwards | from which it is to be carried from the revolver; and Mess, 
refettied when required, as previously described. Fox, Head, and Co., for the four furnaces they are erecting, 

(2). Another plan: The lamps are thrown into the interior | have arranged to melt the iron in a cupola. _ 
of the furnace on to the bare plates, and molten cinder paws The advantage of previously myn be pig has been shows 
upon it. This is done in sections until the lining is complete. | by Mr. Jones, who described, at the last meeting of this Insti. 

(3), Another plan: The inside of the furnace is built all | tute, that he Kad increased the quantity of iron puddled per day 
around with 14 in. of firebrick, beat is applied by injecting coal | (if my memory serve me correctly) 5 per cent., and, in conse 
and air, and, when hot, lumps of fettling are put in and melted — reduced the fuel from 25 cwt. to 16 cwt., or nearly hall. 
down, more lumps being added to the molten fettling to set it, | Under similar circumstancys, each of my furnaces should tam 
This is continued in sections as in the former case. Pieces of | out 7 tons of puddle bloom per shift, with a consumptica of 
fettling are thrown against the end and consoli lated by splashing | Coal in the revolver of 7 cwt. to 8 cwt. per ton, and, I think, # 
the molten cinder over them, exactly in the same manner as | Might safely be reckoned that at least six tons per shift may be 
explained in regard to re-fettling. got out of each furnace, with not more than 8 owt. of cua! 

t might be imagined that such th slack, including the lighting-up of the furnace. The lighting. 
their places during the melting down up of the furnace involves little trouble or cost. This may 

great advantage to manufacturers who do not wish to wat 


ki 


ify 


chambered revoiving 
which, as I anti 





occurred to me that the oxide lin 

























is placed on it immediately. 
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rapidiy that the men have ¢ 











lining be knocked off from this part, in charg 
the furnace, it invariably refetties itself to 
ness, Ly the melted cinder, during the firs 











ricks would not hold in 


fettlog, but the 











cylindrical form of the furnace being maintained by the cooling M 
n of the water casing, there is no difficulty whatever. || night shifts. A newly fettled furnace absolutely cold, by that I 
prefer this mode of fettling, as it involves least t There | mean of a temperature not exceeding that of the water which & 


passing through the casing, say 60 degs. Fabr., is heated in from 
forty to forty-five minutes with from 3} to 4 cwt. of coal, ready 
to receive the first charge. This I believe has been witnese 
by more than one of the members of this Institute. (To effect 
this jn the ordinary furnace six or seven hours is required, wit 





is no danger of the fettling ever being 
if it did sa, it would be re-fettle 
f the furnace at the next charge. 









eculr ) Thin, and 








it ‘ bour on the 7 e workmen to keep | 4 consumption of coal varying fr 5 ewt. to 30 owt.) Ihe 
it herto, from thr « stages of revolving | the end of the day's work, the damper be put down and te 
puddling, | been the great difficulty, but, as performed in furnace closed, from 2 ewt. to 3 ewt. of coal should be ample ts 





furnace, it becomes merely matter ‘of routine re juiring little | prepare it for work in the mornir 
| With regard to the squeezer and the hammer, I would rematt 


thought, and causing no anxiety. 
hat the squeezer, so tar as its operation is known at preset, 










It was mentioued at a former meeting that the furnace may 
¥ as desired, w nany way affect-| does not express the cinder so effectually as the hammer, # 
~ ” - toe 





g of the furn: t.| may be seen by the samples of puddied bar exhibited; 
reventing all excessive or | Squeezer bar being full of dirt, whereas that from the bamme 





y, or the true ru 


ung 
water casing 





















nsion or contraction. The eff-ct which the water | 18 perfectly clean . . 

yon the furnace may be plified by the follow- t be desired to sell cinder for iron the squeezer effects te 

ing: On one occasion (after the furnace had been some time at | Object, but if good clean iron be required the hammer is te 
wor le of 4 ft. in diameter had to be cut out of the two | more effective implement. There are certain conveniences © 
end 8, a rest containing | was ed in front of the | regard to the squeezer, if it could be made effective, but as it ¥* 
furt anda groove cut thro tt th, a8 true as it be obvious that if a power be exerted and applied by ba 
could be done in any ordinary lathe, the furnace revolving on its | *queezer sufficient te penetrate to the centre of the ball, tbe 
own bed and carrying wheels, and rotated sown engine. mass of it would be crushed and spread out over the toil 
t is hy unpressict puddling machines are made | thereby preventing the rotation of the pud tiled ball. Sqeees 

’ true in the first instance, and are able to retain that | balls, which I have seen broken cold, of about 10 in. to 126.2 

t t wear and tear and! diameter, only showed metallic fracture to about an inch frat 





A 
1 their practical work e ; 
4) wee—to say nothing of the cost of constant the exterior surface, all round the whole of the interior showing 
from the buckling and distortion of the plates, and the shaking | 80 appearance of iron. To a certain extent, by re-heating ss 
of the entire fabric, and the extra power requirea—will be so re-working these blooms, much of the cinder may be expeled 
great as to render it doubtful of their becoming a commercial But it is my conviction that, in order to obtain the best resus 
success. As to the gain in yield of puddle bloom on the} in cleaning iron from cinder, the ball must be as hot a8 

weight of pig iron charged, the time employed in working the | and the cinder all expressed at the first heat under the hammer, 
heats, and the quantity of coal used per ton of iron made, I will | the ball should first be gently hammered into a regular pd 
give the results of work in the presence of Mr. Kirk, of | then hammered forcibly on one side, avoiding to turn # % a 
Workington, whose scientific and practical knowledge of the | to close the channels from which the cinder is runuing, ai 

| the cinder has ceased to flow the ball should be turned up 









irs 















subject is well known. The figures are his own. L this oc 
ue pig iron charged, 353 cwt., uced 405 cwt. O qr. | formed as quickly as possible, It is difficult to carry 





prod 
25 ib. of puddied bar, showing an increase of 14.544 per ce always, but the principle should be kept in view. _ dent 
To produce this 405 ewt. 0 qr. 25 lb., the weight of coal was| Many have thought it was impossible to manipulate I 
284 owt. 0 qr. & Ib., or 14.02 cwt. per ton of puddie bar, includ. | to 12 cwt. balls under the hammer, but at Woolwich & mo 
ing melting the cold pig. This quantity of iron was puddied, | opinion was entertained, and the puddle balls which have 

5 made have been successfully treated without any great oy 








in 53 heats, in 80 hours 38 minutes, including charging, | 
fettling, &c., or | hour 31 minutes for each heat. The average | or any special appliances being adopted. At the same ial 
charge was 6 cwt. 2 qr. 194 Ib., the average yield 7 ewt. 2 qr. | bloom is cut in pieces to the required size by placing § 








“a 
54 lb., or the before-mentioned 14.544 per cent. gain. The | upon it and driving it through with the hammer. No 
l the cinder BY 


d by otbers and furnished to Mr. Kirk. | need be apprehended with regard to this of the 
J | PP é 


larger charges had been manipulated, the 14.02 cwt. of coal | The perfection to which the bammer expresses 
' A is 
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—— 
be seen by examining the broken and polished samples, all which 
were made from pigs containing 0.87 per cent. to 1.3 

phosphorus, aD rolled direct from reheated pu 
without piling. ne 

+ et can be procu 
onsale oa bars exhibited which were made from 
of the same material. It is my impression if the mode of manu- 
facture direct from the homogeneous mass is to be carried out, 
the cinder must all be expelled from the puddied ball itself, and 
| think that no subsequent manipulation will be so effective. It 
is difficn't one “ 
centre of the ball, and neither will hammering or rolling effectually 
express the cinder locked up in the bloom, but simply spread it 
over a larger surface. 

[have no doubt, when it becomes necessary to do so, that 
sof a ton weight may be treated under the hammer, with 
f special appliances. The mechanical detailed arrange- 
r supplying water to the casing, as well as the mode 
ng and injecting the fuel and air, and the means of 
bigh and regular temperatures, were fully described 

paper, and no further improvements have been 





ese points, as they are perfect in their operation. 
ng ring of simple construction may be noticed. It 
f a square bar of iron or steel, or other metal, formed 
_ and inserted between two angle irons, which form 
the furnace, and is rivetted or bolted up between them ; 
ye is applied to the flue, The inner surface of the 
posed to the water in the casing, the outer wearing 











surf ject about finch. These rings are replaced when 
recuire It may be observed that as these rings are always 
cold an site true on their faces, but little pressure is required 
to keep them close together, and practically no liquid cinder 
passes themn. : * a 

W egard to the effect produced in puddling, in a revolving 

nace, ¥ ulverised coal, in eliminating the foreign matters 
from th I will call attention to the products as exemplified 
by the samples. It must be evident to all practical men that 
such pr ts have not been produced from pig containing con- 
siderable quantities of phosphorus and sulphur by any ordinary 


cent, of | thie and my former paper, 
blooms | extent shown that the following im 
>» | would further call your attention to the fact | call 
ced from all those samples, as proved by | without the production of smoke; the automatic feeding of 
rtions 


i 


| which the 


In conclusion, I respectively submit to the meeting that, in 
May, 1873, I have to a certain 
ements can be practi- 
carried out, viz.: The utilisation of slack or small coal 


coal and air; the production of heat of high intensity combined 
with regularity and economy; the construction of revolving 
furnaces without brickwork, composed of a single chamber in 
is produced, consumed, and the material treated ; 


| the reduction of the wear and tear of the furnace by a water 


| 


| 


means—the wire drawn to 18 gauge and the tin plates are of the | 


aghest quality. 
ciable quantity of phosphorus, could be bent cold and bammer close 
as those shown, neither could the plates, which have been flanged 
and manipulated bot, have been so treated did they contain 
muchsulphar (the sample of plate formed intoa tube, and flanged, 
was made of Cleveland pig, and the plain flanged plates from 
pig containing { per cent. of phosphorus). Upon analysis, these 
samviles were found to contain mere traces, and in some cases 
none of these elements could be detected. I may, perhaps, be 
allowed to mention here, in reference to all the samples of iron 


exhidited, that I am convinced that similar finished material | 


No bar 2] in. square, which contains an appre- | 


may be puddied and reheated for 15 to 16 ewt. of slack coal | 


per ‘ton. 
steel, and, there: 


pig, 0.87 per cent. of phosphorus, was melted in usual way 


It appeared clear that such material should make | 
e, 4 tons of iron, containing originally, in the | 


| 


2 an open bath at Crewe, and 4 tons of steel ingots made; the | 


temper being as arranged for, this steel is equal to any pre- 
viously made from the best brands, as may be seen from the 
analy sis. 
are on the table. This is, I believe, the first time that steel 
has been made practically from inferior qualities of iron, and 
what the effect may be eventually on the iron and steel 


industries, 1 am not competent to predict; but, if inferior ores | 
b finished material, such as that shown, it wi!] cer- | 


can [urn 1 

tamly reduce the necessity of going abroad for superior ore. 
*bosphorus and sulphur have been the great difficulties that 

iron and steel makers have had to contend with, and the number 









Specimens of too] steel, made from Cleveland pig, | continuous working of the rail-train. 


| 


f ns proposed, and the immense sums of money that have 
been expended in the endeavour to eliminate these elements are | 
almost inconceivable. By referring to the analyses read at the 


May meeting, 1872, by Mr. Snelus, in his report to the commis- 
soners on Mr. Danks’ system, it will be seen that the phos- 
phorus was never eliminated to less than 0.2 per cent. from 
any pig which was used containing originally 0.6 per cent. and 
upwards, and the sulphur was reduced to 0.044 per cent., the 
pig Containing 0.763 per cent. The analyses of Mr. Ainsworth 
and Mr. Pattinson, in relation to Mr. Spencer's furnace, show 
horus was eliminated to as low a percentage as 0.1 

1 0.164 per cent. from pig containing 2.19 per cent., 
ve sulphur was reduced to 0.05 per cent., the pig contain- 
img Vii per cent. It was suggested by one of the members 
? better results of Mr. Speneer’s were due to the purer 








& be employed, but the reason given by Mr. Suelus is 
ware il accordance with my views—namely, that high tempera- 
‘ure Was & most essential point, to which, and the means of 
ientaning it, | attribute my success. 

Varie is bars which were pr xdaced from my furnace in No- 
‘ember, i613, from Cleveland pig, have been found, on 


saaiysss by Messrs. Vj ‘cers, of Sheffield, to contain no phos- 
ot sniphur. Some of this iron has 
ngots, samples of which are exhibited 


uch Rave withstood the most severe practical 


rus, an iy a tra 





Mace into steel 
ade into tools, wih 


tmg the discussion of Mr. Spencer's paper, 

pointed out that phosphorus had been 
extent in revolving furnaces, but that it 
bigh. “ But this,” he said, “rather indi- 
they might sueeceed in coming down to the right 
i-oye.”" The members will, upon examining the 
Stee), doubtiess arrive at the conclusion that this 
Ps on »btaimed, and that Mr. Soelus was right in his 
> es annot account for these results altogether. As far 
the then} there isno essential difference of working in either of 
ro ay urnaces referred to, except that I can, and do, maintain 
te porns * Very inteuse temperature by means of powdered 
oan iieely arranged feeding apparatus. It is not necessary 

we the members with the means by whieh high tem- 


P*rature is pr. 








44s be 


nd 
aué discussed at a former meeting of this Institat+, and I also 
Seleued at , ! 

“ system 
Combustion 
‘em peratare 


, - 
ot generating heat from lump coal ia a separate 

Chamber renders it incapable of maintaining a bigh 
of perfectly reguiar quality. 


produced and maintained, as it was fully described | 


the same time that the many irregularities in the | 


by reheating to insure the same temperature in the | casing; an easy mode of fettling; and, lastly, the practicability 


to eliminate, in the pnddling furnace, phosphorus and sulphur 
from inferior iron to such an extent as to enable it to be con- 
verted into the best steel. 
AMERICAN ROLLING MILLS.* 
By Avex. L. Hoitey, New York. 

Tue object of this paper is to describe the general arrange- 
ment of American steel rail mills of recent type, and some 
of the more important details of their machinery and practice, 
rather than to bring forward any remarkable novelty. 

The character of mill structures in the Northern States is 
largely affected by meteorological conditions. A series of 
smal] span roofs covering @ continuous area is impracticable ; 
heavy snows would drift into the valleys, and by alternate 
freezing and thawing, fill them with a dangerous weight of 
ice. There may be transepts with diagonal valleys, and lean- 
to roofs like those of aisles, but the suecession of slopes should 
be uninterrupted from ridge to eaves. These conditions re- 
quire trusses of long span, but not necessarily of greater cost, 
as intermediate columns and their foundations are avoided. 
The absence of columns also facilitates the arrangement of 
machinery. The extreme variations in temperature require 
a mere shed in summer, and a closed building in winter. 
These conditions are best met by setting the roof on piers, 
rather than on a continuous wall. The openings are stopped, 
above by windows, and below by doors or by light panels, 
removable in summer. For ventilation, a number of light 
chimneys or lanterns of large diameter, are found better and 
far cheaper than a continuous lantern roof. 

The mil] shown in the drawing is part of the Edgar Thom- 
son Steel Works, near Pittsburg, now nearly completed. It 
consists of iron trusses, 20 ft. apart, eovered with sheet iron, 
and standing on iron columas 25 ft. high. The main build- 
ing is 100 ft. by 380 ft., and will be lengthened 80ft. to ac- 
commodate four more re-heating turnaces. This mili is 
specially arranged to bloom two-rail or three-rail ingots, and 
to roll these blooms into rails, at the rate of 200 tons per day. 
It is also adapted to rolling heavy merchant steel up to 60 it. 
lengths. 

The 23-in. three-high rail-train is divided into three in- 
stead of two stands of rolls, in order to be strong enough for 
heavy sections. ‘The additional lateral movement of the rail 
on the hooks, thus made necessary, causes no delay in the 
long run. 

Space is left at the end of the train for two stands of 
merchant roughing and finishing rolls, which may obviously 
be changed as often as required, without interrupting the 
This arrangement 
renders it practicable to fill small orders for exceptional 
patterns of rails, and for high-priced merchant work, by 
executing them in connexion with rails, at about the cost of 
standard rails. 

By means of a movable saw-carriage the same driving 
apparatus which draws the rail to the saws also places the 
earriage in position to receive the bar from either stand of 
finishing rolls. Two of the carrying rollers behind the train 
are driven from the saw-engine, and deliver the rail upon 
the saw-carriage. The rail is usually drawn upon the hot 
straighteninz plate by power, thus employing the minimum 
of labour. 

It will be observed that while both in front and in rear of 
the finishing rolls, there is room to handle pieces 60 ft. or 
more in length, the floor space is otherwise occupied around 
the roughing rolls, where shorter pieces are handled; and 
generally, that no floor space is wasted, while there is ample 
room for all the operations. The space between the furnaces 
and the hot-bed is no greater than would be required for 
30-ft. rails. Ordinary lengths are cut by double saws for 
fast working; 60 ft. lengths are cut, one end at a time, by 
swinging saw in order to avoid moving the bar laterally, 
which would require a saw-carriage 60 ft. long, and the same 
additional length of building. ; 

The 30-in. three-high blooming train is so placed as to 
oceupy room in the body of the mill otherwise not used, and 
is so act with reference to the 3-ton hammer, that the blooms 
are cut in three and chipped, on their way to their re-heating 
furnaces. 

The hot straightening plate is placed between two hot-beds, 
instead of at the end of one, in order to better aceommodate 
two cold straightening presses. As there is not sufficient 
room across a mill otherwise wide enough, for a hot-bed on 


which 200 tons of rails per day ean be conveniently handled, | 


the necessary addition is made, and at the same time  60-it. 
hot-bed and straightening plate are provided, for long lengths, 
simply by placing two 30-ft. plates and their hot-beds end to 
end. 

The finishing machinery is arranged chiefly with reference 
to economy of labour in moving the rails, but also with 
regard to economy of room, as it must all be under roof. 
The rails pases but a few feet from the hot-beds to cold 
straightening presses, and thence by an equally short route 
to the cold beds. The punching machines and drilling ma- 
chines are so arranged that they can all work at a time on 
either long or short bars, and can thus finish all the product 
of the trains. The rails lie always longitudinally with the 
building, and pass straight out at its end, the only lateral 
movement being across one of the short hot-beds and cold 
beds. The finishing tools are in this case driven by a single 
engine and overhead shatting, although attaching a small 
engine to each press and punch is a more common practice. 


* Paper read before the Iron and Stee! Lostitute at Barrow. 
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cranes are used for this purpose, and in some 
Seed eae where numerous changes are re- 
i those in Bessemer works, have 
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with the . The arrangement once so common, of 
furnaces one side of the building, and trains end to end 
ta ho ie, ee Sees © ee Ser ee 
replaced by the arrangement shown, viz., trains 

transversely ; furnaces at one end, and finishing tools at the 
other ; it is indispensable for conveniently working long 
Gas reheating furnaces are em in this 
mill, and in the a eee as well 
as in several new iron rail and merchant mills ; i 


are being poateelty introduced in the best old mills, 
probable few American wi save those erected 
very excepti conditions, will in the fature embod 
old and wasteful system of ing solid fuel in indi 
ey a The Se ee pth men hreery common, 

eing the most hig eveloped, it is without exception, 
as far as the author be aware, a anthracite 
cult and with every variety of i and semi- 
bituminous coals. se ag em : poor 
ration, as improv r. , in his open hearth 
snanstbabene 06 Tatdiel , and the Maat. g 

roved by the Mesers. Siler, in their ing and re- 

eating furnaces at Edgemore, are likely to be eatensively 
introduced. 

For reheating ingots, a double flat-bottomed furnace is 
employed, because it is more economical, 
construction and floor space, than two single furnaces of 
eapacity, and because ingots, especially when 
from the moulds, do not require a heat which uces & 
troublesome amount of cinder. The bloom furnaces, however, 
are made single, because they require a sloping bottom and s 
slag tap in the rear; but chiefly because it is impracticable 
to secure the uniform high heats , while 
charging into and drawing from a large double furnace. 
ingot furnaces are 20 ly on the working bed; the 
bloom furnaces are 20 ~a \_— ee 

The ingot charging ing apparatus involves 
minimum of labour and of eost. tds of 14 in. ingots, 
weighing about a ton each, is laid, in the adjacent Bessemer 
works, upon a railway car. When the ingots are crystallised, 
but still red hot, the ear is wn to reheating 
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by a small locomotive. A workman then thrusts a jong peel 
(made of gas pipe) through a notch in the ear, under the 
ingot, un! eae os On get Oe ee 
ingot; he then passes a in fixed i 


a 
around a sheave which lies on a beam in 
and slips it over a Y in the end of the 
being admitted to the h ic pi 
smoothly into the furnace, carrying 
ing the to one side, by 
ingot off. Thus, in four or five 
can charge a Bessemer heat of 
done by throwing a hook over 
Spon s hand bogie, which s readily guide b 
upon @ _w is y 
a slightly inclined floor to the Ligcning mill. Here 
power fueding tables* (patented by Mr. ee ey J pull it 
off the bogie and pase it alternately backw and forwards 
through the mill, turning it over as required. Two men and 
a boy, by means of these tables, roll an ingot weighing a ton, 
from 14 in. square down to 7 in. square, by sixteen or eighteen 
passes, in from 3} to 4 minutes. 

The most improved features of American roll-trains, for 
both heavy and light work, are illustrated by the drawi 
of a 14}-in. bar train, constructed by Mr. John Fritz, at 
Bethlehem Iron Works. 

1, Like all American three-highmills, it has grooved top and 
bottom rolls, instead of grooved bottom and middie rolls, thus 
greatly economising in length of rolls, and preventing the 
necessity of turning te bar over after each pass. The grooves 
open alternately upward and downward, and hence the fin 
that was formed in the top of the groove, on the lower pass, 
is smoothed down by the solid bottom of the groove on the 
upper pass. ; 

2. The grooves aro opened and closed while the rolls are 
running. This may be done by hand, as required, or rapidly 
after each pass, by the power of the engime. In this way, 
the bar may be worked over and over in the same grooves, 
instead of requiring a separate groove for each pass. 

Rectangular bars, and many such shapes as beams and 
angles, are thus worked, in many of their passes, in the same 
time as by fixed rolls, and with much less total length of rolis 
than is required in the 7 three-high or two-high mills. 
lhis is especially convenient for odd sizes. 

The bolsters of the middle roll are fixed solidly u 
shoulders in the housings by bolts in the heavy mills, and by 
struts (to facilitate changing rolls) in the lighter mills. The 
top and bottom rolls are simultaneously raised or lowered by 
the four housing serews, and these are all revolved together, 
by means of the vertiele shafts, the horizontal shaft that eon- 
nects them and the horizontal hand-whee! shett and the at- 
tached gearing. The upper counter-shaft, whieh is con- 
tinaously driven from the ——— is made to turn the 
hand-wheei shaft ( which is 'y coupled to the serews) 
in either direction, by means of belts and a friction cluteh. 
Thus the four serews may be simultaneously revolved either 
way, and the grooves opened or closed either by the frietion 
cluteh, or by the hand wheel. 


* Engravings of Mr. Fritz’s i cuangpones Semiasee 
in our number of Jane 12th pos oiietacateamber May 
#ch last will be found particulars and illustrations of American 
three- high rolls. 
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The rolis are counterbalanced so as to reduce the wear on 
the screws to the minimum, and in such a manner that the 
whole hangs conveniently in the pit between the 

The housing screws are fitted with 
sheaths, so as to prevent the entrance of dirt, and are oiled 
by means of a central vertical oil-hole and radial holes leading 
from it to the exterior of the screw at various points. 

Housings with solid tops being stro and more durable 
than those with removable caps, roll changing is facilitated 
by making the solid housi so high that when the distance- 
piece under the screw and i roll struts are removed, 
the bolsters of the top roll can be raised enough to permit 
the roll to be lifted and swung out. The other rolls are then 
removed in like manner. 

Driven feed-rollers are employed both in front and in rear 
of the rolls, in all mills for heavy work. 

The first ing train, in which the rolls were adjusted 
by power derived from the engine, was erected by the author 
at Froy, in 1870, and has been almost constantly running on 
12-in. and 14-in. ingots. In this mill® the middle roll is 
shifted atter each pass, the top and bottom rolls being fixed. 
The blooming trains at the Cambria and the Bethlehem 
Works, also all the new rail and merchant trains at Bethlehem 
and the trainsin the Phenix Iron Company's new mill, and 
in the Otis Iron and Steel Works, are constructed as shown 
in the drawings; and these features seem likely to be em- 
bodied in first-class mills general)y in America. 

In the more recent American mills, rol! trains are machine- 
fitted on all their bearing surfaces (exception 
couplings) like steam-engine work, and with the same ac- 
curacy; and this, to a great extent, accounts for their large 
and constant production. 

The working details of rail mills of this kind are as follows 
Ingot heating is not divided into “ rounds ;” 
ebarged, a Bessemer heat at a time, hot from the moulds, 
into whichever part of a furnace has most room for them, 
and the hottest ingots are drawn as fast as required for 
rolling. There may sometimes be 30 or 40 ingots in the two 
furnaces at atime. Blooming trains are ordinarily worked 
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ity of a pair of 5-ton vessels, averaging | examples of English ordnance and ammunition, and we now 


150 tons per 24 hours; the Cambria train with two such | illustrate by the annexed Figs. 1, 2, and 3, the constraction 
of the breechloading guns now in the service, but of which the | provided with a double thread. 
manufacture has been long discontinued, 
number have, however, been produced, as the following 


furnaces has heated and rolled 2-rail ingots at the rate of 
300 tons per day. The output, with 3-rail ingots, is about | 
one-fourth ter. The time of rolling a 14-in. ingot to a | 
7-in. bloom in 16 to 18 is from 54 to 4minutes. The |} 
= of the train is from 40 to 45 revolutions per minute. 
he engine, directly connected, is 36 in. by 4ft., or ite equiva- | 
lent, carrying steam at 70 lb., and having a 40-ton flywheel. 
The blooms are cut while red-hot into three single-rail 
blooms, either by a heavy shears or under a 3-ton hammer. 
Chipping, when it is required, is so thoroughly done hot 
er this hammer that no cold-chipping is required. Blooms 
are often taken hot to the re-heating furnaces, but this prac- 
tice is not as yet general. 

As most American works have but one pair of 5-ton con- 
verters each, and make but 150 tons per day, the rail mills 
are kept full by rolling steel rails for two or three weeks, and 
then iron rails for one or two weeks. The regular capacity 
of the average American 3-high train may be put down at 
200 tons per 24 hours, of 60 Ib. to 65 Ib. rails 30 ft. long, 
although most of the mills have too few re-heating furnaces 
for so large a product. The Scranton Mill for some time 
averaged 440 iron rails in one turn, out of 11 ordinary re- 
heating furnaces, or at the rate of some 226 tons per day. 
The Superior Mill at Pittsburg, and the Danville Mill have 
averaged 360 iron rails per turn out of 10 and 12 furnaces 
respectively. The Cambria Mill and the Troy Mill have 
frequently made 320 to 340 steel rails per turn, out of 9 
furnaces, which is 180 to 190 tons per day, or from 1000 to 
1040 tons per week of 11 turns or 54 days. 

A 64 in. to 7 in. bloom is rolled into a 60 Ib. to 65 Ib. rail 
in 13 15 ; the rolling occupies 1} to 1} minutes. 
The speed of 21 in. to 24 in. trains is from 70 to 80 revolu- 
tions per minute. The engine (direct) is, for steel, the equi- 
valent of 46 in. by 4 ft., carrying steam at 70 lb., and having 
a 56 ton flywheel. 

The fuel employed in gas furnaces does not exceed 400 lb. 
per ton of product for each re-heat; the steam coal varies 
greatly with the character of engines, and averages some 
600 lb. per ton of rails for all roiling mill purposes. The 
greatest economy of the gas furnace lies in its saving of 
oxidation. Careful experiments at the Union Iron Works, 
Pittsburg, show its saving to be 5 per cent. in heating iron 
beam piles, as compared with the coal furnace. A year's 
practice at the Washburn and Moen Manufacturing Com- 
pany'e works at Worcester, gave 2,44, per cent. waste on 

} in. iron wire billets, against an average of 7 per cent. 
with the coal furnace; aad at the same works, a week's run 
has been made with 1,43, per cent. oxidation. The saving 
of steel is, of course, less than that of iron, because the 


te tures are lower. 

The future improvements most required, would appear to 
be labour-saving machines to handle the work at the rail 
rolls. A better rail straightening machine is also very much 
needed. The limit of production for a single train seems to 
have been practically reached at 200 tons, or over 4 miles of 
bars per day; improved quality and machine-handling are 
now the problems that first require solution. 





Lowpow AssoctaTion OF Foremex EsGrIveers ayp 
Deaveutsmex.—At the ordinary monthly meeting of 
Saturday the 6th inst., Messrs. H. J. Pettit, T. McArnie, 
W. Dyson, J. Clark, F. Chapman, and W. Wood were 
el as honorary and ordi members. Afterwards Mr. 
J.B. read a paper on “ Life-Saving Apparatus,” and 
Captain A. M‘Neile described his processes for the preservation 
of timber. On the 3rd prox., Sir David, Salomons, Bart., will 


show: 


A very large 


| Table, which gives the nature of the different pieces, will 














read a paper illustrated with diagrams &c., on the electric 
telegraph. A vote of condolence was passed to the family | 
of the late Sir William Fairbairn at the meeting of last week. 
* For illustrations of this mill see pace 139 of ur last | 
volume. 


| pieces are of course removed t 




















i 
BaRRets. 
Nature. | Total. 
Solid | | 
Coiled. Forged. Steel. 
Bagrecua. 
Screw. 
ie. B2ewt.| 699 179 6 | 883 
4 et 35 4l pa 76 
35 Cs, 791 ose 28 819 
40-pounder { 59 "| 194 ; a 194 
_ # 83 , a] R9 
20-pounder< 15 _,, | 26 - 5 | 81 
13, | 100 187 5 | 292 
12-pounder 8 ,,| 294 286 121 | 701 
9-pounder 6 ,, 261 5 ‘is 266 
6-pounder 3 ,, 80 18 98 
| 
Wedge. | 
G4_pounder 61 ,, 101 | 101 
)-pounder 32 ,, 52 ove 52 
Total -| 2716 698 188 3602 
Rrriiseé PoryoRrooven. 
: ‘ 4 
N ATURE. | rrooves. a 
ge —| 4 
j wist. . bj 
é | 4 = - = 
5 | sizigid@d 
4 | 3 = = 
° 4 = = = 
Screw. in. | in. in. in. 
2 7 | 1LinS87ecal. 76) 06 -166 | .1233 
O<Toree 7 | m 76 | .06 | 166 | .1233 
4.75) Lin 36h cal. 56  .06 166 | .1 
40-pounder {| #75) bin ® be te | 0s | 160 | 2 
3.75} Lin 88 cal. 44) .06 166 Al 
20-pounder< | 3.75) st 44.06 166 | A 
3.75) = 4 (06 166 | 
12-pounder... | 3 - 38 | 045 | .148 | J 
9-pounder...§3 | - 88 | 045 | 148 | 1 
6-peunder... 25} 1in 30cal. 32 045 | 148 | 1 
edge. | | | 
64-pounder,,. 6.4 | lin40cal. 70 .06 | .166 | .1212 
56 | 06 | .166 | .1 


40-pounder,.. &75) 1 in 36} cal. 





All these guns are upon the Armstrong system, and con- 
sist of an A tube, forged breech and trunnion pieces, and 
covering coils, the number of which vary with the nature 


of the piece. 


The breech mechanism consists, as is well 


known, of a long hollow breech screw, working in the end 
of the breech piece, and operated by means of weighted 
levers, and of a bent piece or breech stopper, the front face 


These vent 








ENGLISH BREECHLOADING ORDNANCE. 
9 PP R.BL.GUN 6 CWT. ba! Scale. % Iuchve I Foot. 
pee 
| an al oe 
| ; : } 4: 
3 9 a 7 hg > 
; ; } ; ‘ 
‘3 i. hy 2. = ' ; 
DM Be BE pe Tite BRE NE bp AE tenn 
esr+7- 62 Total Length ——-—---——-4 
Fie. 1 
only the 
BREECH-SCREW 
ingots are 
Fig 2. Fie. 3. 
We last week published (vide page 175) a number of | effected through the hollow breech screw. In all casesa Y 


bevelled thread is employed varying in pitch from 5 in. ia 


| the 6-pounder to 1.4 in. in the 7-in. gun, which is moreover 


The arrangement of the two varieties of wedge guns, of 
' 


which very few are in the service, is as follows: The breech. 
piece, which is somewhat enlarged, is slotted through a 
right angles to the axis of the gun, and receives the sliding 
| wedges, the front one of which closes the bore of the gun; 


| its forward face is therefore at right angles to the axis of 


the piece, the rear side being inclined ; in the second wedge 
it is the front face which is inclined, while the back, which 
takes its bearing against the breech-piece, is at right angles 
to the axis. These wedges are run in and out by means of 
levers, and sufficient of the wedge is cut away to allow the 
gun to be loaded through it. The preceding Table gives 
the calibres and particulars of rifling of the various natures. 

The projectiles employed for these guns are solid common 
shot, case shot, common shell, segment shell, and shrapnel 
Boxer. The service charges of R.L.G. powder are as follows: 
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| second of the State narrow-gauge lines part 
| India, and which is int 











40- Pounder. 
20- Pounder. 
12-Pounder. 
9-Pounder. 


6- Pounder. 


64-Pounder. 


| 
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Ib. | Ib | Ib. Ib. Ib. 02. 1b. on./Ib. on Ib. of 
11 | 10 | 9 5 2616/12 2); 08 
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Popiic Works rx Lypia.—Raspoorana State Rartwat, 
Aeza District.—An occasional correspondent writes to us 





| as follows: “It is now a considerable time since you 
| heard from me on Indian affairs, but the progress 


Rajpootana with the State Railway is so considerable, that 
lena This is the 


I am constrained to let your readers know of it. 





ded to ot A 

and Nasserabad—the total distance being 240 miles. 
important contract was let to the eminent firm of 
Glover and Co., railway contractors, Bombay, and was beguD 


| by them in January, 1872, and has been so vi 


| a distance of 35 miles, was o 


to Bhurtpore, 


pushed forward that the first section from A 
of August last 


med the 1! 


| year, and since then a further extension of 78 mules was 


opened on the 22nd of March last to the importan village of 
Dosa, which taps the old cart road from the Sambre Salt 
Lake and Jeypore, the capital of the state of that name. 
The remaining portion of the line to the Sambre Junction 
would have been open to traffic by the end of June this yest 
but for the Bengal famine, which has made itself felt bot 
nearly all the public works of the country. Notwithsts ru 
this delay it is refreshing to witness the manner in which 

State Railway has been so vigorously carried on and brought 
into successful operation over 113 miles of country, and as far 


| as Ajmere we believe the works are in an almost com) 


| completion, with the view of comparing 


state, ready for the laying of the permanent way, which is bei 
carried on telescopically from the Agra end. It ise 


| that the line will be completed to Jey a= 
other month, being « further section of 38 where 
large river has to be crossed by an iron the meterst 


of which has also to be forwarded from ry his line t0 
| continue to closely watch the ete apg on a ee 


| the estimates advanced by the advocates of the narrow geXf 


system. ‘Ihe Government superintending engine? 
Furnival, has been in charge of this line from the beginning, 


‘and the Government may be congratulated in ha 

| of which fits accurately the bore of the gun, the rear face | D whee 
serving as an abutment for the breech screw. 
allow of loading, which is 


able and energetic a man to represent them, and to 
ability, in concert with the contractors, we have no 
the satisfactory advanced state of the works is entirely 


rd 
i 
doubt 
due. 
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THE RAINFALL OF GREAT BRITAIN.* 
the Rainfall of the British Isles for the Years 
ttt fa E7874. ‘ ai 
Committee consisting of :—C. Brooxs, F.R.5., Chair- 
me J. Guatsuer, F.RS., J.P. Barzman. C.E., F.B.8., 
T. Hawxater, C.E. C. Tomurmsox, F.2.5., Rocuns 
Fratp, C.E., G. J. Symons, | . 
Tux attention of your committee during the past year has 
been mainly directed to a work ponenas com- 
menced, and to the carrying out of all measures likely to 
tend to still ter accuracy on the part of the observers. 
Position eons will be in the recollection of the 
members of the Association, that as @ partial substitute for 
the expensive, although most important, practice of personal 
i n of rain gauge stations by our secretary, we issued 
in 1872 to every observer a blank form, on which he was to 
send full particulars respecting the position of his rain gauge 
A specimen of this form = in our 1871 report, p. 99. 
Upwards of 800 were duly fi up by the observers, and re- 
turned to our secretary, and they have all during the past 
ear been examined and reduced to the compact form shown 
on page 259 of our last report. The number is, however, so 
great that they would occupy nearly 100 pages of the annual 
volume, even if further condensed, and the utmost economy 
of space exercised. Your committee, therefore, although 
fully impressed with the great value of the information which 
they have thus obtained, do not insert them in the present 


report, which is necessarily rather heavy from other causes, 

and reserve them for next year, when these causes will be 

abeent. : : 
Examination of Rain Gauges in situ.—Your committee 


have always regarded this as the most important branch of 
their work. Only those who have personally inspected large 
numbers of stations can realise fully the variety of details 
which it is the duty of an inspector to notice, and have recti- 
fied. It is worse than useless to collect masses of statistics, 
unless, at the same time, every effort is made to ascertain 
that the observations have been in all respects properly made. 


It is, therefore, with much pleasure that we are able to state 
that the number of stations visited by our secretary in the 
preparation of our last report is 50, being, as will be seen by 
the fullowing Table, considerably above the average. 


Number of stations inspected and rain gauges tested in 
silu 


1862 51 1869 115 
1863 44 1870 39 
1n64 20 1871 21 
1865 17 1872 24 
1866 69 1873 27 
1867 50 1874 50 (to August 12). 


18638 40 

The total number tested up to the present time is 558, and 
they are tolerably well scattered over Great Britain, as is 
shown by the accompanying map, whereon the locality of 
each station which has been visited by our secretary is 
marked by a red dise. We can only once more express our 
regret that the limit of our grant prevents our providing 
that which the present system of rainfall observation im- 
peratively pequires, viz, one permanent travelling in- 
spector. The results of the inspections since December 4th, 
1872, are given in the appendix to this paper. We are glad 
to state that a steady approach towards accuracy appears to 
prevail amongst observers, and also a firm conviction that if 
it is to be attended to at all it should receive very careful 
attention. 

List of Stations.—In our last report we stated that we 
hoped “ct an early date to present a revised edition of 
the list of stations published in the reports of this Associa- 
ton for 1865,” which, mainly in consequence of the work 
under the auspices of your committee, had become ob- 
solete, as it does not contain more than two-thirds of the 
data now collected. This work, though mentioned last year 
for the first time, has been in progress under the supervision 
of our secretary for upwards of five years, and is now in a 
forward state, and will form a remarkably complete index of 
all rainfall observations ever made in this country, and a 
voluminous one too, for it will occupy 60 or 70 of the 
annual volume, instead of less than 50 pages, which was the 
case with the last one. 

Gauges in the Eastern Lake District—In the autumn of 
1866 thirteen gauges were placed in the watersheds of Ulls- 
water, Haweswater, E ale Tarn, &., by Mr. Symons. 
These were transferred to your committee in 1869, and the 
observations continued at their expense. At their meeting 
in September 16, 1873, the secretary reported that seven 
Years had elapsed since their erection, that several of them 
were out of order, and new observers were in charge of others, 
concerning which personal instruction was desirable. There- 
upon he was directed to take such steps as he thought expe- 
thent for securing accurate observations at a moderate cost. 
The following is an abstract of his report : 

The returns from West Sleddale have at all times been 
sent with great irregularity, and for two years none have 
been received. As anew station had been organised at Shap, 
that at West Sleddale was abandoned. If, however, a good 
position and a good observer could be obtained in the Sleddale 
valley, it would be very advantageous. 

At Mardale Green the gauge was found to be in perfect 
order, but the measuring rod had been broken, and clumsily 
mended. A new one was supplied. 
hin enantbocks, Haweewater, the observer had been 

ged to move the gauge, and had placed it on ground 
sloping too precipitously. lt was saaevel a few feet, so as 
to it on a level plateau. 

_The Matterdale Common and Gowbarrow gauges were not 
visited, as they were repaired some time , and the 
reports them to be in perfect 0 

Owing to the removal from, and subsequent death of, the 
Observer at the Greenside Mines, in Patterdale, the series of 
observations instituted there, which embraced gauges at 


® Kead before Sections A and G, British Association. 














, the gauge (a very accurate one) being well 


auges at Wythburn, Easedale Tarn, and Watendlath, 
were ial poctent ondse, and the observations made by the ob- 
servers originally appointed. 

The observer of gauge at Birkside, Helvellyn, died a 
few years back, and the gauge had become out of order. The 
gauge was sent to Keswick for repair, and a new observer 
— in the — 

e at waite were in order, the 
large os ane. which was repaired A oto iiiteds 

A new observer had been appointed to Kirkstone Pass, who 
consequently had not received personal instruction; neither 
of his gauges were in perfect order, but both were put so, 
and the subsequent records ate very satisfactory. 

The returns from Skiddaw, though carefully kept, have 
always been excessively small for the altitude (1677 a) of the 
gauge. This is probably due to its very ex position on 
the 8.W. flank of the mountain. In acc with a sug- 
gestion by the observer (who is on the mountain in all wea- 
thers) a second one has been placed on Skiddaw, the new 
site being at the head of Whitbeck, 

Map of Stations in Operation.—In consequence of the 
intimation conveyed to your committee last year, they have 
discontioued entirely the issue of rain gauges on loan, aod 
have endeavoured to induee gentlemen to purchase gauges 
for themselves. With a view to determining the districts in 
which additional gauges are most needed, a map was pre- 
pared showing the site of every rain gauge known to be in 
operation. It will be seen from it that, large as is now our 
field of operation, there are many districta in which all our 
efforts to obtain observers have been futile. This is especially 
the case in the West of Ireland. 

Gauges along the Highland Railway.—Your committee 
are happy to be able to report that the observations by the 
station agents of this company appear to be carefully and 
correctly made, but this is another matter which would be 
much improved if it were possible to provide a travelling 
inspector. At present the demands upon the time of our 
secretary have been such that he has not been able to visit 
any of these stations, but he is still hoping shortly to do so. 
With a view of lessening as far as possible the heavy cost of 
travelling, your committee purpose applying to the railway 
companies for a free pass for their secretary when travelling 
for such an essentially national purpose. 

Rainfall of the British Isles during the Years 1872 and 
1873.--The very exceptional character of the rainfall of 1872 
was mentioned in our last report, but in accordance with a 
custom which has now prevailed for twelve years, it was only 
incidentally referred to, the details being deferred until the 
two years is72 and 1873 could be published together. This 
course, which was originally adopted with a view to economy 
in printing, has in the present instance had the fortunate 
result of bringing together two very remarkable features of 
each, of which we must epeak pare 

Rainfall of 1872.—Records of rainfall have been collected 
and di in our previous reports, which enable us to com- 
pare the total fall in any year from 1726 to the t time 
with the mean fall. One of these Tables (that facing page 
286 British Association report 1866) contains nine long 
registers, extending over 140 consecutive years, but the 
greatest excess even at a single station was only 58 per cent. 
(at Oxford in 1852). In 1872 this value was largely exceeded 
at a number of stations, as is shown by Tables I. and IL, 
whence it appears that at 14 stations out of 115, or 12 per 
cent., it exceeded this previously unparalleled value. At 13 
the excess was greater than 60 per cent., and it reached or 
exceeded 70 per cent. at six stations: 

Per cent. above 


average 1860-69. 
Shropshire, Shiffnal Rainfall ... 77 
me Shrewsbury exe ” so, 
ie Hengoed, Oswestry “ on). ae 
Northumberland, Bywell ... mi os aa 


Haddingtonshire, East Linton - ooo 20 
Aberdeenshire, Braemar... - ee 

No similar falls have occurred since 1726, and there is no 
evidence of such a fall since rainfall observations were com- 
menced, nearly two centuries ago. Full details respecti 
the monthly fall of rain in this very remarkable year are 
given in the appendix to this report, and we think it may be 
regarded as fortunate that so remarkable a fall bas occurred 
at a period when owing largely to the operations of this com- 
mittee the system of observation is in a siate unprecedentedly 
near perfection. 

The Rainfall of 1873.—If this year had stood by iteelf it 
would merely have been classed as a rather dry year, and 
would have soon passed into oblivion. Coming, however, 
immediately after such an.exceptionally wet year, it has pro- 
duced the unusual result of giving two consecutive years, 
one with twice the rainfall of the other, and in many in- 
stances with much more than twice. How rare is this oc- 
currence may be jud from the fact that there is no case 
in the 140 years’ table just referred to. The nearest ap- 
proaches are * Chateworth, in 1788 } 9.86 m., in 1789 36.31 in., 
the former being 55 per cent. of the latter. A still nearer 
approach occurred at Cobham, in Surrey, in 1851 and 1852, 
when the totals were 17.38 in. 34.19 in. a the 
former being 51 cent of the latter. In Tabie IL. no cases 
are admi' much more striking than the above. The 
districts in which these exceptional ratios occur are (comight 
be ae those in which the excess in 1 
was greatest, there are also a few of whieh the 
tion i not so obvious. It is very satisfactory to that 
these two exceptional years have found in the British 
Isles the most nearly perfect system of observation in the 


Your committee cannot close their report without expres- 








RESEARCHES ON EXPLOSIVES: FIRED 
GUNPOWDEK.* 

By Cartats Nonus, late Royal Artillery, F.B.8.. F.R.A.S,, 
F.C.5., &., and F. A. Avan, F.R.8., Treas. O.8., de. 
(Concluded from page 154.) 

ALrnouGa, for the reasons given in the foregoing, the 
authors cannot attempt to offer anything approaching a 
precise expression of the chemical changes which der 
of average composition when ex: in a con- 
fined space, they feel warranted, by the results of their ex peri- 

i i chemical theory of 


Pi 


certainly as far from correctly representing the general meta- 
morphosis of gunpowder as was the old and long secepted 
theory, according to which the primary products were simply 
potassium sulphide, carbonic anhydride, aad nitrogen 
Moreover, the ns ae facta regarding the products 
furnished by the explosion of gunpowder appear to them 
to have beep established by the analytical results arrived at, 

1. The proportion of earbonic oxide produced in the ex- 
plosion of a gunpowder in which the saltpetre aad charcoal 
exist in proportions calculated, according to the old theory, 
to produce carbonic anhydride only is much more considerable 
than hitherto accepted. 

2. The tof pot earbonate formed, under el! 
conditions (as regi mature of the gunpowder and pres- 
sure under which it is exploded), w very much larger 
than has hitherto been considered to be produced according 
to the results of Bunsen and Schischkotf aad more recent ex- 

imenters. 

3. The potassium sulphate is very much smaller in amount 
than found by B and Schischkoff, Linck, and Karolyi, 
even in the highest results obtained in the authors’ experi- 
ments. 

4. Potassium sulphide is never present in very considerable 
amount, though generally in much larger proportion than 
found by Bunsen and Schischkoff; and there appears to be 
strong reason for believing that in most instances, it exists 
in large amount asa primary result of the explosion of gun- 

owder. 
ri Potassium byposulphite is an important product of the 
decomposition of gunpowder in closed spaces, though very 
variable in amount. It appears probable (the reasoms being 
fully discussed in the paper) that its production is in some 
measure subservient to that of the sulphide; and it may per- 
haps be regarded as representing, at any rate to a consider- 
able extent, that substance in po -residue—i.«., as having 
resulted, partially and to a variable extent, from the oxida- 
tion, by liberated oxygen, of sulphide which has been formed 
in the first instance. 

6. The proportion of sulphur which does not enter into 
the primary reaction on the explosion of powder is very 
variable, being in some instances high, while, in apparently 
exceptional results, the whole t of salph tained 
in the powder becomes involved in the metamorphosis. Inthe 
case of pebble powder, the mechanical condition (size and re- 
gularity of grain) of which is perhaps more favourable to 
uniformity of decomposition, under varied conditions as 
regards pressure, than that of the smaller powders, the 
amount of sulphur which remains as potassium polysulphide 
is very uniform, except in the products obtsined at the 
lowest pressure; and it is noteworthy that with KR. L. G. 
powder, under the same conditions, comparatively little 
sulphur escapes; while in the case of F. G. powder, under 
——— circumstances, there is no free sulphur at all. 

7. But little ean be said with regard to those products, 
gaseous and solid, which, though almost always occurring 
in small quantities in the products, and though mi opee 
in some instances, obeying certain rules with respect to 
proportion in which they are formed, cannot be regarded as 
important results of the explosion of powder. It may, how- 
ever, be remarked that the regular formation of such sub- 
stances as potassium sulphocyanate and ammonium carbonate, 
the regular escape of hydrogen and sulpbhydric acid from 
oxidation, while oxygen is occasionally coexistent, and the 

of iable proportions of potassium 











poet meng A i 

continues, changes may oecur (in addition to the most 
simple, which follow immediately upon the ignition of the 
powder) wheu explosions take place at pressures such os arc 

practical 
The to metamorphosis, and 
also to the development of secondary reactions, under 
favourable conditions, appears to be fairly demonstrated by 
Ro eae See ee ifferent powders in 
spaces ten times that which the charges occupied (Experi- 
mente 8, 1, and 16). It appears, however, that, even under 
conditions apparently the most nomen + es 

omen oe namely, in explosions under 
pressures ceioent teeuapiocene iy Sprate tatiane- 
to the simplicity and eompleteness of the reactions. 
But the fact, indisputably demonstrated in the course of these 
researches, that such accidental variations in the nature of 
Oe nie eas Oa Ses 
the force exerted by fired gunpowder, 
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as demonstrated by the recorded pressures, &c., indicates 
that a minute examination into the nature of the products of 
ion of powder does not necessarily contribute directly 
to @ compreaension of the causes which may operate in 
modifying the action of fired gunpowder. j 
In illustration of the analytical results obtained in these 
investigations, the following statement is given of the per- 
centage composition of the products of explosion, under one 
I ns different pressures, of the three principal powders 


Tasis Il.—Showing Illustrative Examples of the Analytical 
Results obtained. 
Pressure of explo- . . 
sion in 6 per Pebble. R. L. G. F. G. 
equareinch ... 14 12.5 16 385.6 3.7 18.2 


———_ 
of solid products 56.12 .5517 57.22 57.14 58.17 58.09 
P t 


Potassium car- 
bonate 55.50 56.15 52.66 65.71 69.39 48.03 
Potassium su!- 
phate os 26,03 11.938 20.47 8.52 24.22 21.00 


eulphice ee 90.73 6.12 20.37 8.59 6.30 82.07 


741 19.12 4.02 7.23 5.12 


Potassium sul 
phocyanste ... 0.09 0.23 trace 0.36 0.92 0.23 
Potassium nitrate 0.48 9.20 056 O19 0.08 0.19 
o oxide oes os «398 
Ammonium sesqui- 
016 O08 06.066 O18 O16 0.03 
Sulpbur ee 0.6) 617 1.25 9.22 6.72 047 
TD ose -. trace trace O71 ... trace trace 
Percentage volumes of gaseous products : 
Carbonic anby- 
dride ... » 46.66 40.82 48.99 51.79 47.41 53.02 


oxide... 1476 13.36 8.98 882 12.35 7.91 


Nitrogen 82.75 32.19 35.60 34.64 382.36 34.20 
Sulphhydricacid 3.13 196 406 2.61 3.76 2.03 
Marsh-gas as -- O58 06.29 O41 0.50 
Hydrogen ee 62.70 2.08 2.07 204 4.13 2.13 
Oxygen ... 0.18 . 0.16 


Taste IIL—Showing the Composition by Weight of the 
Products of Explosion of a Roane of Powder as fur- 
nished by the above Examples. 


. Pebble R. L. G. F. G. 
‘otassium car- . . grm. grm. grm. grm. 
bonate fits Sios i 0755 3454 .2499 


Potassium hypo- 
sulphite oe +1163 .0338 .1166 .0491 .0308 .1863 
Potassium sul- 
phate ve ©0843 .0658 1171 .0487 .1409 .1220 
Potassium sul- 
i o os O416 .1055 .0230 0413 .0298 
Potassium sul- 


phocyanate ... .0005 .0013 .0000 .0021 .0001 .0013 
Potassium nitrate .0027 .001L .00382 .0U11 .0005 0011 
° oxide —< oe we eee ww» 0173 


Ammonium seaqui- 

carbonate .. .0009 .0004 .0003 .0009 .0009 .0002 
Ammonium car- 

bon... tee os jen 60 7 
Ammonium 6ul- 

phur «. eve +0084 0340 0041 .0527 .0333 .0027 








Total solid... 6612 6517 .5722 .O714 5817 .6808 
Sulpbhydric acid 0134 0084 .0166 0077 .0154 .0081 


Oxygen ove ios ee ~~ . 0006 
Carbonic oxide... ,0519 .0473 .0303 .0856 .0416 .0258 
Carbonic anby- 

dride ... eos +2577 .2770 .2597 2750 .2512 .2718 
Marsh-gas eee -» 0012 0006 0015 ... .0009 
Hydrogen we «60007 0005 §=0005 0008 = .0010 0005 
Nitrogen ee =s1D51 1189 .1201 1085 .1091 1117 


Total gaseous 4388 4483 4278 4286 4183 .4192 

As it was one of the principal objects of the authors to 
determine with as much accuracy as possible not only the 
tension of fired gunpowder when filling completely the space 
in which it was exploded, but also to determine the law 
according to which the tension varied with the density, the 
experiments instituted to ascertain these important points 
were both varied and complete. The general results obtained 
are given in the annexed Table. 

Tasis 1V.—Showing the Pressure corresponding to a given 
Density of the pprande f Jeplocien of F. G., R. L. G., 
and Pebble Powders, as deduced from Actual Observation, 
in a Close Vessel. 





Mean Densit of Corresponding Pres- Corresponding Pres- 
Products of Ex- sures for Pebbie and, sures for F. G. 





plosion. | RB. L. G. Powders. Powder. 
| Tons per Square Tons uare 
| fred.” i Fesn. 
10 1.47 | 1.47 
.20 8.26 | 8.26 
50 6.83 5.33 
rT) 7.7 7.7 
50 10 68 | 10.59 
66 | 14.89 | 14.02 
70 | 19.09 18.31 
80 ; 25.08 j 23.71 
1.00 i 41.70 38.02 








was also made the subject of careful direct experiment, and 
from the mean of several closely concordant results it was 
found that the combustion of a gramme of the powders ex- 
pane with generated about 706 units of heat. 

unsen and Schischkoff's assumption, the specific heats 
of the solid products remain invariable a aera 
of temperature through which the is : the 
authors untenable; they have, A edly deduced the tem. 
peratare (about 3800 deg. C.) upon this hypothesis, both to 
facilitate comparison of their results with those of Bunsen 
and Schischkoff, and to give a high limit, to which the tem- 

ture of explosion ean certainly not attain. 

The volume of solid products obtained from « gramme of 
powder is fixed by the authors at about .3 cub. cent. at 
ordinary temperatures. 

A comparison is next instituted of the pressures actually 
observed to exist in a close vessel with that calculated upon 
the assumption that, at the moment of explosion, about 
57 per cent. by weight of the products of explosion aré non- 
gaseous, atid 43 per cent. in the form of permanent gases. 
The relation between the pressure and the density of the pro- 
ducts of combustion may be expressed by the following 
equation, 

A . » @ 


8) 
i—a 
(a being a constant determined from the experiments) ; | 
aod a comparison of the results is given in the following 
Table : 


Tantz V.—Showing the Comparison, in Tons per Square 
Inch, between the Pressures Actually Observed in a Close | 
Vessel and those Calculated from the Formula (3). 


p=const. x 




















j 
Density of Pro- | Value of p deduced Value of p deduced 
ducts of | from Direct rom Equation (3), 
Combustion. Observation. a=.65. 
| Tons per Square | Tons per Square 
| Inch. Inch. 
10 147 1.56 
.20 | 8.26 3.36 
50 5.33 5.45 
40 7.75 7.91 
-50 10.69 10.84 
60 14.39 14.39 
70 | 19.09 18.79 
80 | 25.03 24.38 
0 32.46 81.73 
1.00 41.70 41.70 





The authors consider that the accordance of this com- | 
parison with observed results fully establishes the accuracy of 
their views. 

The data furnished by the foregoing enable the authors to | 
determine theoretically the eo of explosion of gun- | 
powder, which they find to be about 2200 deg. C. The cor- | 
rectness of this theoretical estimate they confirm by experi- 
mental observations on the behaviour of platinum when 
exposed to the temperature of explosion. In all instances 
thin platinum wire or foil showed signs of fusion, but actual 
fusion took place only in one instance. 

The mean specific heat of the non-gaseous products and 
their probable expansion between ( deg. C. and the tempera- 
ture of explosion are next discu 

The means of obtaining the t s of the ucts of 
explosion in the bores of ordnance, and the results obtained 
in this direction by the Committee on Explosives, are then 
examined into, as far as regards the particular powders with 
which the authors have experimented. 

The correctness of the view propounded by Robins, that the 
work obtainable from gunpowder is not importantly in- 
creased by increments to the weight of the shot, is confirmed 
by the authors, and the influence upon the tension of fired 
gunpowder exerted by the existence of water in powder is 
ulustrated. 

The extent of communication of heat to the envelope (or 
gun) in which the powder is exploded is next considered, 
and experiments and calculations are given to show that such 
communication of heat varies from about 35 per cent. of the 
total heat generated in the case of a smal] arm to about 3 per 
cent. in the case of an 18-ton gun. 

A comparison is instituted between the a actually 
found to exist in the bores of guns and those which would 
follow from the facts established by these researches. It is 
pointed out, on the one hand, that the assumption that all 
the products of combustion are in the gaseous state is irre- 
concilable with the pressures actually observed, and, on the 
other hand, Bunsen and Schischkoff’s hypothesis that the 
work on the projectile is accomplished only by the pe ent 
gases, without addition or subtraction ot heat, is shown to be 
equally irreconcilable with experimental observations. When, 
however, the heat stored up in the solid residue is taken into 
account, it is found that calculation and experimental 
observation accord with great exactness; and the authors 
express the relation between the tension of the products in 
the bore of a gun and the volume they occupy by the equa- 
tion 





nig, Cota 
P=Po at Co+S, . ., (oe 


t-A2t, 


The temperature of the products of explosion during their 
expansion in the bore of a gun is then given, and the 
maximum work that can be realised from powder for any 


* In this equation p denotes the tension and e the yolume 
of the products of explosion, @ the proportion ied by 
the solid products, C, and C, the specific heats of the per 
manent gases at constant volume and pressure, ) the mean 
— of the non-gaseous products, 9 the ratio between 

ighte of the gaseous and non-gaseous portions of the 








The determination of the beat developed by the explosion 
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- | practicable at all, the tunnel would be’ too ex 


given expansion, as also the total theoretic work of powder, 


at sie pal lts of the authors’ 

principal resu aut investigations 
summarised as follows, and for convenience are computed 
upon one gramme of , occu 1 cub. cent. : 
powder in « close vessel. 

. josion the products of combustion consist of 
about 57 hundredths by ht of matter, which ultimately 
assumes the solid form, and 43 hundredths by weight of per. 
manent gases. 

2. At tae, t of godt we ucts of com. 
ustion, in a ivi stats, 
volume of about .6 cub. Paw’ : = 
3. At the same instant the anent gases oecupy 4 
volume of 4 cub. cent., #0 that both the fluid and gaseous 
matter are of approximately the same specific gravity. 


4. The gases ted the explosion of 
gramme Syste of ouch ‘that, at 0 deg. C. oad 760 wilh. 
metres barometric pressure, ¢ oceupy about 289 cub 
cents., and therefore about 280 times ‘the volume of the 
original powder. 

. The constituents of the solid products are as shown in 
Tables II. and III. 

6. The composition of the permanent gases is shown in the 
same Tables. 

7. The tension of the products of combustion, when the 


| powder fills entirely the space in which it is fired, is about 


6400 atmospheres, or about 42 tons per square inch. 
8. The tension varies with the mean density of the pro- 
ducts of combustion, according to the law given in equation 


(3). 
9. About 705 gramme units of heat are developed by the 
decomposition of one gramme of powder, such as used in the 


| experiments. 


10. The temperature of explosion is about 2200 deg. C. 

(6) When powder is fired in the bore of a gun. 

1. The products of explosion, at al! events as far as regards 
the proportions of total solid and gaseous matters, are the 
same as in the case of powder fired in a close vessel. 

2. The work on the projectile is effected by the elastic 
force due to the permanent gases. 

8. The reduction of temperature and pressure due to the 
expansion of the permanent gases is in a great measure com. 
pensated by the heat stored up in the liquid residue. 

4. The [aw eonnecting the tension of the products of 
explosion with the volume they occupy is stated in equation 


| (30). 


5. The work that gunpowder is capable of performing 
in expanding in a vessel impervious to heat is given by the 
equation 


Co—Cy 
Wa Pe % (l—@) (Ce + 3) {1- ee (ia) C+3;} 
Cy — Cy ( 0-2, , 
and the temperature during expansion by the equation 
Cy — Ce 
tat (SOO) Co+Bn -~ 
w-&et, 

6. The total theoretic work of gunpowder, when indefinitely 
expanded, is about 332,000 gramme-metres per gramme of 
powder, or 486 foot-tons per pound of powder. 

With waged to one or two other points to which the authors 


specially their attention, they consider that their 
results warrant them in stating that : 

1. Very small grain powders, such as F. G. and RB. F. G., 
furnish very decidedly smaller proportions of gaseous products 


than a large grain powder (R. L. G.); while the latter, again, 
furnishes somewhat smaller proportions than a still larger 
powder (pebble), though the difference between the total 
gaseous products of these two powders is comparatively in- 
considerable. 

2. The variations in the composition of the products of 
explosion furnished, in close chambers, by one and the same 
powder under different conditions as regards pressure, and by 
two powders of similar composition under the same cou- 
ditions as regards pressure, are so considerable that no value 
whatever can be attached to any attempt to give a general 
chemical expression to the metamorphosis of a gunpowder of 
normal composition. . 

3. The proportions}in which the several constituents of 
solid powder residue are formed are quite as much affected by 
slight accidental variations in the conditions which attend the 
explosion of one and the same powder in different exper- 
ments, as by decided diffe: in the ition as weil as 
in the size of grain of different powders. ; . 

4. In all but very exceptional results, the solid residue 
furnished by the explosion of gunpowder contains, as im- 
portant constituents, potassium carbonate, sulphate, bypo- 
sulphite, and sulphide, the proportion of carbonate being very 
much higher and that of sulphate very much lower than 
stated by recent investigators. 








QueEsstaxp Rattwars.—The Rockhampton (Queensland) 
Railway is progressing satisfactorily. The sum already ¢3- 
pended is 146,296/., and a further outlay of 439,561/. ™ 
needed to complete the line to Nogoa. An extension from 
Westwood to Gogango has been opened. 


Tax Dernorr TusyeL.— Work bas been discontinued upo™ 
the soenel proposed to be carried under the Detroit river for 
the uniting the Michigan Central and the Grest 
Western of Canada Railways. Difficulties which were 
volaped by o-small. sopetenen tal tunnel undertaken for 

ascertaining what obstacles were to be met ¥ 
oy tess ian th be so great as to force upon the 


the directors of the Michigan Central a conviction 
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WEAVING.—No. IX. 


SHEDDING. 


| shown a common 


In Fig. 41, om page 461 of our last volume, was 
mounted with four 
til . : } headles, the manner in which these headles were 

As the principles upon which twills, satins, &c., | connected to the loom being 
are formed have been shown, it now remains to | subjoined, re 


represented. Fig. 68, 
resents the four headles as Bled Sra, 


describe the methods adopted by the weaver in | the front of the loom, but all the other parts of the 


arranging his loom for weaving them. We confined | 
our attention to the uses that four leaves of headles | 


only could be applied to, in order to avoid the com- 


Fig 68. 
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plication which a greater number would necessarily 
cause in the figures. In the present case we shall | 
adopt the same course, for it is only by limiting the | 


number sets of the working parts that weare enabled | The reason for this is, that, in working the treadles | treadle. 


to avoid complication and apparent confusion in our | 


—| to connect one of 





latter are omitted. As before described, the headles 
Hi H are each connected to a separate couper or 


tumbler C C, and thence by the long cords to the | draught and tie-up, as it is called, for weaving th 
¥0) hg82 Rig 83 Fig 84 
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crossing one leg over the other. The weaver, there- 
fore, adopts some other arrangement, to devise 
which he constructs a plan which will not only repre- 
sent the draughting or entering of the warp threads 


| through the headles, but show also the cording or 


the attachment of the treadles to the headles. 
This he does in @ very si and eff 
way, and in the present instance Fig. 70 shows the 
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twill, Fig. 69. It is simply a rough plan of 
the headles and the treadles, in which the 
single lines H H' represent the four headles, 
and the lines T T represent the treadles. Near 
H' four numbers, 1, 2, 3, 4, are placed in 
a diagonal position, ‘These numbers repre- 
sent the first four warp threads (exclusive 


a of the selvage), and show the order in which 


tuey are entered. At ai we have addeda 











TT. Each headle is held down by two spiral 


| springs or two weightsa—or sometimes one weight | 


BN 
tS) 


ends of the marches M M, and finally to the treadles | most convenient and 


only in the form of a lath or plate—but in this case | 


by the weights W W. In this instance the loom is 


| arranged to weave a single thread twill, as shown 


at Fig. 49, on e lll ante, and at Fig. 69. 
annexed, For this purpose it is only necessary 


ment of a treadle, and the operation of weaving the 


| twill, shown, is simply to raise the headles in conse- 
| cutive order as represented in Fig. 69. 
| be observed, on tracing the connexion of the treadles 


But it will 


e marches by a cord to one | 
|of the treadles, as shown; consequently only | 
| one of the headles can be raised at each move- | 


few lines, representing an extension of the 
plan, and a portion of the warp threads, 
in order to show that the diagonal position 
of the numbers, placed by the weaver, cor- 
responds to them; but it is not necessary 
for the weaver to the lines a 4, as the 
four figures are quite sufficient in this case, 
and they represent the order in which the 
warp th are entered. On the lines T 
will be seen the figures 2, 4, 3, 1. These 
numbers represent the order in which the 
weaver can use his feet upon the treadles in the 
id mauner, Thus he treads 
the right foot first on the right outside treadle, This 
is, therefore, marked No. 1. The next treadle he can 
best use is the outside left one, and upon this he 
places his left foot, Consequently this is No. 2 
treadle in the order of treading, and so on with 
Nos. 3 and 4, as shown on the plan, the odd numbers 
representing the right foot, and the even numbers 
the left. 

Now, in Fig. 69 the first thread, or series of 
threads, are those in No. 4 headle; consequently 


| the weaver puts a mark upon his plan at the inter- 
| section of No. 1 treadle with No. 4 headle. The 


to the marches, and thence to the headles, that they | 
are not placed in consecutive order, as shown in 


Fig. 69, but they are corded in a different order. 


with his feet, the weaver could not convenicntly 
press upon the treadles in consecutive order without 


| 


next is No. 3 thread to be raised; therefore he 
marks the intersection No, 3 with No, 2 headie, and 
these marks represent the tie-up or connexions to 
be made. In like manner No. 2 thread or headle 
is attached to No. 3 treadle, and No, 1 to No. 4 
At first sight the order of the intersections 
gives little appearance of any consecutive arrange - 
ment ; but it will be admitted that the arrangement 
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and the pl sn are all that can be desired for the pur- 


pose, Any number of headles can be shown in this 
way, and one, two, or more of them may be shown 
attached to the treadles, according to the patterns to 

be woven 
It may be here mentioned that there are some 
cases which exact from the weaver no little amount 
of ingenuity for arranging the tying up. If there 
are five headles to be used, instead of four, it is 
evident that with one foot he must work two 
treadles, and with the other foot he must work 
three, in passing over the treadle for each course 
In doing this he slides upon the next treadle, say, 
from 4 to 5, whilet the other foot is moving to No 
l This process is called hopping. It can lx 
led by using ten treadles, making the odd 


ao doing the five headles ar: 


avonl kg 
b 


number even, for by 
worked twice over by working over the treadles once. 
‘This, however, increases the number of treadles 


ere are cases where the weaver can dimini 
nber of treadles, i.c., where the same ! 
adies are repeated in the pass of o1 
are matters tl 
ome within the 
be omitted, for it 
g complication that w 
es of weaving cleat 


classed into 
presented by 
W represents 


ime that 

In this 

ttom and 

inter- 
erformed in th 
ast Iriction, 


Fig. 76 represents the motion that would take 


= . , 
place in working the headles as in Fig. 68, if worked | 


with one foot only or one headle at a time. Here 
the line Ww Ww, showing the pos tion of the warp, 18 


slightly dipped by keeping the headles at a lower) 


level, to counteract, to a certain extent, the opposite 
motion and tension that would be thrown upon the 
rising threads that would accrue if they were placed 


horizontally, as at Fig. 75. This motion is also| 


|similar to that performed by the common Jacquard 
machine, and may be called a rising she d. 

But if two of the headles were used simultaneously 
—one rising while the other was falling —as 
would be the case if two of the four tre adles in 
Fig. 68 were worked with both fect, then the mo- 

tion would be the same as represented in Fig. 78, 


where the arrows denote a rising and falling shed 


with the bottom stationary or standing. Fig. 77 | 


represents the motion of the warp would be 
caused by the arrangement shown at Fig. 71. In 
this case it is simplya rising shed with sinking bottom. 
Fig. 79 shows the warp stationary at both top 
and bottom of the shed, and those tl reads which are 
required to rise or fall, do s0 simultane yusly. lL here- 
fore the top and bottom are stationary with rising 
and falling shed. Fig. 80 shows a double shed. 
This is used when two tiers of shuttles are used at 


one time. The most perfect of thes motions is the | 


through shed, Fig. 75; whilst the most imperfect are 
the rising sheds, Figs. 76 and 80. ‘Their imperfection 


consists in taking double the time to be formed, and 


they do not counterbalance themselves as in the 
, } 78 an 1 79. 

great variety of apparatus for forming th 

to have the headies held down by 


wus cor vances are re- 


} e ' 
1 the direct action of either weights 


} ni 


ey oper al ore OT ss detriment- 

ion of the 
counterbalanced headles as in 

lain w ing; Fig. 82 shows t e headies helddowr 


é 
thr parate springs, or weights may be used in- 


Thus in Fig. 8} 


stead ig ho ) tl e headies may be 80 

} ls is raised at a 

rhe r enrit —T e 
it pring can I 
he 


I alds is raised, the 


av hetl, chever of three 
other two descend to the proper level and the lever 
4 with a pulley adjusts itself to the motions of any 
of the healds with ease and freedom. Fig. 84 is an 
extension of the same principle. 
any one of the healds, as a, can be raised, and 
although counteracted by all the rest, it only has 
its own share of the strain to overcome. This 
|} method can be extended to any number of headles. 
Fig. 85 shows an arrangement which requires two 
levers to cach heald. Dhis method has the advan- 
tage of keeping the heald parallel—and in case one 
spring should break, or only one be sufficient in 
atr eth, it e¢  WOrk ll th ame. This 
mber « cadle hat can be conveniently 
1 loom is very limit rarely exceeds 
lhe weaver, therefore, dispenses with them 
whenever it is possible to do so his is gene 
effected by mea small machines which 
vorked by either one or two treadl 
present time mall Jae ju urd machi 
used for that purpose. But befor 
the e] 
which must be described, for it for 
link between the systems we have 
and the use hose machines whi 


in themselves. 


» subject of these appliances t 


The machine we allud motion 
he t risipg and 
falling shed with a stationary bottom, and is repre- 
sented ‘in Fig. 86 attached to the heal is, but de- 
tached from the loom, It consists of a box, a, which 
ntains a number of v len hooks which move in 
slota In order to show them, one end of the box 
has been omitted in the drawing. Each hook is 
connected with a separate tumbler ¢, in such a 
manner that when the hook is drawn downwards 
it raises the headle to which it is fixed. After the 


hook traverses the slot board z, 


tom a 


with the action similar to Fig. 78, v 


it pa ~— t yugl 
b passes thi ign 


a1 or eye to which, on one side, is tied an} 


elastic cord or spring s, while on the other it is 
jattached to a cord that leads up to the opposite 
ends of the tumblers C. 


the machine. These bars are each connected toa 


separate march M, and thence tothe treadles 1’, and | 
| of societies for the classification of vessels, does not 


they are counterbalanced by having the connecting 


It will be seen that | 


Two flat bars 44’ are/ 
made to slide up and down in slots in the ends of | 


—————— ee 
ee 


| so do the bars to which they are connected. Each of 


the hooks is. eonneeted to the headles, according 
to the numbers shown. 

Now, by drawing any one of the hooks forward, 
it is brought into contact with the corresponding 
bar, by which it is drawn downwards, and it at the 


| same time raises one of the headles. It also pulls 


forward one of the cords D, and, therefore, the 
hook to which that cord is attached; consequently 
it throws the next hook into contact with the next 
bar, and the headle to which it is attached is then 
raised. ‘Thus each headle is raised in the order ip 
which the tie is made. Eight hooks are generally 
used, but we have shown only half that number 
The board x has holes in it through which are passed 
the cords D, which draw the hooks forward, while the 
springs 4 replace the hooks to their former position. 

This contrivance is known as the “ Jack-in-the- 
box,” and was invented by Theodore Jennings, of 
Bethnal-green, about the year 1840. Although th 
winciple upon which it is based—viz., the appli- 
cation of one heald to select the next one to rise— 
was not new, still the modification shown is not 
only very ingenious, but well adapted for satin 
weaving, and it is much used in silk weaving at the 
present time, 
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Lloyd's Register of Shipping : its Effect, with other Soviet 
r the Classification of Vessels upon the Art of Ship- 
ding. By Jounw Wicuam Ricwarpsos. London 
ngham Wilson, Royal Exchange. 1874. 
Tue author of the pamphlet before us is the head 
of a shipbuilding firm in the North, and this fact, 
and the unportance of the subject, rather than the 
merits of the pamphlet, render the latter worthy of 
more than a passing notice. 
Mr. Richardson tells the world he is little accus 


;tomed to seeing his ideas in print, and says “ it is 


only a sense of duty, and an earnest conviction of 
the lamentable evils which have been inflicted on 
shipbuilding by societies like Lloyd's, even while 
recognising their many eminent services and their 
loubted sincerity,” that have induced him to 
publish the suggestions contained in his pamphlet 
We may therefore assume that he writes in all 
seriousness, and that he supposes he has found som 
great practical evil which it is his mission to remedy. 
Ilis complaint appears to be against register 
societies generally, and he says, “* When I speak, as 
I shall do, of Lloyd’s, Ido not mean to refer ex- 
clusively to the Lloyd's Register of London, but 
merely take that society as the best known type.” 
jut itis difficult to gather whether he objects to 
classification on principle, or whether it is simply to 
the details of the rules that he objects. Being a 
shipbuilder, our author would doubtless rather be 
free to build ships to any scantlings or mode of con- 
struction he chooses without interference from any 
body such as Lloyd's acting on behalf of the ship- 
owner. Instead of saying so frankly, however, he 
quotes a fallacy of Mr. Thomas Gray, the secretary 
to the Marine Department of the Board of Trade, 
t effect that “If an authoritative body like 
Lloyd's or the Board of Trade says that anything 
less than a certain seale of strength cannot be 
allowed, then straightway every one constructs to 
that scale.” Asa shipbuilder he should have known, 
if Mr, Gray did not, that the number of shipowners 
who aim at getting the very highest and best-classed 
vessels, is far more numerous than those who 
‘endeavour merely to pass muster.” And it is 
equally true that the necessity of obtaining a certain 
ass for a vessel far more often compels a builder 
to build up to the required rules, than it induces 
him to build down to them. We do not say this 
s universal, We have heard of shipbuilders who 
have chosen to ruin their establishments commer- 
lly for the sake of carrying out their own ideas 
of construction. And there are builders who would 
not spare their pockets at the expense of “ spoiling a 
good job.” Others, as Mr, Richardson must well 
know, estimate to a nicety the amount of iron 
required to build for classification in any register 
book, and bestow their favour and advocacy on the 
class it pays best to build to. There can be no 
doubt that the contract between a shipbuilder avd 
shipowner is a mere commercial one, and unless there 
was a standard to work up to, the latter would be for 
the most part at the merey of the former. Mr. 
Richardson, in considering the effects on shipbuilding 


cords placed in the groove of the pulleys, one of | even hint that were it not for such societies ship- 


| which is shown atc. As the treadles rise and fall, 


owners would often be—we will not say plundered 





ows * 
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_but sadly disappointed, and underwriters would 
have little guide as to the ships they insure, } 
Before the present system of classification of 


hips was @ lopted, underwriters, for their own 
dance, used to class vessels solely with reference 


S 


to the particular ports at which they were built. 
The builders on the Thames had a reputation for 
building the best ships for the mercantile marine. 


» built on the Thames was placed 
Some ports on the north- 
. , m the other hand a bad reputation 
for the ships they built, and any vessel built at those 
however carefully constructed, was relegated 
uss. ‘This system was found to act 

y on the shipping and shipbuilding interests 
of the country, that it had to give way to the present 
f classification, which may be said to ignore 


theretore any hil 


highest class. 


t graphical feature, and to comprise rules 
f truction, with surveyors to see the rules con- 
fo Mr. Richardson seems to hanker after 
tl i system. He seems to think itis a matter 
f th to Lioyd’s that through their instru- 
Sunderland was placed in a position to 
co te on equal terms with the Tyne. 
[here is a good deal of *‘ high falutin” in this 
t i t about the hours devote d to midnight oil, 
the « ality of single minds, and the drag which 
col s are upon “the soaring pinions of 
g t of which doubtless is attributable to 
{ thor not being accustomed to s« eing his ideas 
ineprint. Nearly half the pamphlet refers to the 
bu . of wood ships, and reads exactly as if it 
ha wi years ago, before wood was prac- 
y rm ed by iron in the construction of 


vessels. Mr. Richardson enters into calculations to 


pr that Lloyd's encouraged the building of North 
{merican fir ships in preference to English hard- | 


ps. this we have no desire to follow 
wthor, but we think he must regret that he 
withheld his criticism until the circumstances to 


which it was applicable had passed away. It is 


very funny to find him bewailing a lost opportunity 
thus: “I have often thought that if the use of 

u for the building of steamers had not come in, 
either steam navigation would have been strangled, 


r Lloyd's rules would have hopelessly broken down 


He would indeed be a sorry shipbuilder who did 
tt now that steam navigation could 
developed as it has done without the 
And it does not require much penetra- 


discover that the introduction of steam would 


} broken down any rules—unless they were 
| to meet the altered circumstances, 
Our author's criticisms on rules for building iron 
y re of a superficial character, and confined 
v 4 DATTOW & pe. His chief objection to the | 
i Liloyd’s present rules appears to be that 
t take sufficient account of the relative 
and fulness of ships, The thickness of | 
plating, and other longitudinal strengthen- 
are regulated in those rules by a numeral 
‘ | by adding together the depth amidships, 
f adth amidships; and the half girth 


1 multiplying the sum by the length 


é V l. Here the half girth supplies to a 
cer xtent an element of fineness, but our author 
ver tly eliminates this and assumes it equal to 
the half breadth added to the depth. He then 
| ls to consider fineness as obtained by the 
f 5 of t water-lines alone, but he entirely 


ignores the fact that the fuller a vessel is forward 

laft the more buoyancy she has at the ends to 
at] t the weight. Weare by no means disposed 
to contend that Lloyd's basis of scantlings is scienti- 
heally correct. We doubt if it is possible to frame 
4 basis for the scantlings of ships which shall be 


ally accurate and at the same time within | 


nprebension of the ordinary shipbuilder, it 

tainly could not be done by ignoring, as Mr. 

Richardson does, the upward buoyancy of the water. 
5 | y : : 


“Let A represent a parallelopiped and B a half 


one or a wedge. The weight of A igexactly double | 
the weight of B. ‘The centre of gravity of A is in 
the centre, or 75 ft. from the line of fracture, while | 


u tre of gravity of B is one-third of the length, 


or 50 ft. from the line of fracture. ‘Therefore, the | 


reaking strain of A is to the breaking strain of B 


) 


a8 2x75 is to 1x50, or as 150 is to 50. That is to} 


say, the strain on one is three times the strain on 
th other, 

The author himself appears to think this is a 
somewhat extreme illustration. Its chief merit is 
simplicity. If we could afford to leave out the 
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water pressures all ship calculations would be 
rendered easy, although perhaps ngt very useful. 
We must express our astonishment that a gentle- 
man, having pretensions to a knowledge of mercan- 
tile shipbuildIng, should assert that at present the 
rules of Lioyd’s and the Liverpool societies are 
identical, ‘‘ that Lloyd's has gradually, and step by 
step, practically and substantially copied or 
adopted” the Liverpool rules. Without offering 
any Opinion as to the relative merits of the two 
sets of rules, we may assert as a fact that the basis 
of one is entirely different from that of the other, 
In Lloyd's rules the plating, as we have stated, is 
regulated by a product of the length into a certain 
factor obtained from the midship section. In the 
Liverpool rules it is regulated by the depth and 
breadth alone without the length. In the above 
we refer solely to the fundamental basis, apart from 
additions for vessels of extreme proportions. 
Mr. Richardson gives a few illustrations which 
have come under his notice, to which he applies the 
| terms ‘glaring evils” and other choice epithets, some 
of which cases he thinks may appear incredible. In 
| a vessel 300 ft. long in which Lioyd’s rules appear to 
| have been shaved closely, the vessel coming very near 
| the top of her grade, the owner wants her 6in. deeper. 
This “last straw” brings her into the next grade 
above, requiring, we presume, half the plating +, in. 
| thicker. What horrified Mr, Richardson is that about 
| 3 in, out of the additional 6 in. height is taken up by 
| immersion for extra strength. Taking an ordinary 
| freeboard of 3 in. to the foot depth of hold it would 
| appear that Gin. extra depth would allow her to be 
| 44 in. more immersed, and so to carry additional 





weight. Granted that 3 in. out of this 44 in. is too 
much, under ordinary circumstances, to go towards 
| weight of hull, is it not an exceptional case and one 
larising out of the vessel originally being built so 
| near the top of the scale where an increase in scant- 
lings became necessary? ‘The increment from grade to 
grade as the vessels increase in size might perhaps be 
further subdivided, but a remedy so simple does not 
appear to have suggested itself to Mr, Richardaon. 
The next case in importauce is a comparison between 
two steamers, one of which is classed 90 A and the 
other is said to be much lighter than Lloyd's rules 
would require. The latter appears to resemble a 
yacht light in the water and the former a cargo 
vessel deeply laden. Our author’s endeavour appears 
to be to show that the yacht with her light weights 
is stronger than the 90 A heavily laden steamer 
when both are supported on a rock amidships, Few 
we think would be disposed to contest this conclu- 
sion, but as Mr. Richardson, in his comparison of 
| the two ships, only makes use of the gunwale stringer, 
tie plate, angles, and two strakes of plating in each 
vessel, the particulars of his compamson have little 
| value, and only serve to show how imperfect is 


| Mr. Richardson’s knowledge of such calculations, 
| Mr. Richardson evidently thinks he has proved 
|a great deal by his illustrations, We have given 
|his two most striking ones, and our readers will 
| probably think they prove very little, Again, Mr. 
| Richardson makes some vague references to a classed 
| vessel built by a neighbouring builder, which, he 
istates, has shown signs of weakness. This is 
{dangerous ground for our author, as the builder 
| referred to could scarcely be blamed if, in reply, he 
lwere to relate some little anecdotes of recent 
| patchings and strengthevings among waclassed ships 
j built by Ads neighbours, However, assuming 
| things are so black as he paints them, let us glance 
jat the remedies he proposes. The Committee of 
Lioyd’s must stand aside. “You cannot gather 
| grapes from thorns, nor figs from thistles, nor light 
'from darkness, nor knowledge from ignorance !” 
| says Mr. Richardson. 
The staff of surveyors are little better than their 
| Committee, ‘Many of them are old carpenters or 
|naval men; others, and especially has this been the 
lease recently, are young men trained theoretically 
land gathering practical experience merely by in- 
| spection,”’ . . * There is only one class which is 
as a class competent to judge of these matters, and 
that is manifestly the shipbuilders themselves, 
.... “I would suggest, tien, that Lioyd’s Com- 
| mittee either themselves nominate or ask the ship- 
builders of the country to elect a committee of ship- 
builders to frame from time to time rules of con- 
| struction in conference with their leading surveyors. 
In doing this they must make it worth the while of 
}men generally so busily employed to give proper 
attention to this work.” 
Among other things this Committee would re- 
port to the Committee in London what the proper 





margin for all strains should be. “They would 
probably give further information than the present 
registers give as to the proportion of horse power, 
the coefficient of fineness, and possibly indicate the 
proper load line.” .... “ This Committee would 
also probably describe the kind of service for which 
the vessel would be suitable.” 

Mr. Richardson views the action of a single 
committee as ‘a drag on the soaring pinions of 
genius,” but it appears that if there were a second 
committee to report to the first the pinions of 
genius would be set free. We would be the last to 
depreciate the talent to be found among the ship- 
builders of this country, and we know many builders 
eminently qualified to take part in the framing of 
rules for the building of vessels for mercantile pur- 
poses, but they are just the men who are so busily 
employed as to be unable to give proper attention 
to the work; and, moreover, those men would be 
the readiest to acknowledge the vast experience 
possessed by the surveyors to Lioyd’s in the building, 
repairing, and general performance of merchant 
ships, and to admit the ability and experience now 
brought to bear in framing rules applicable to the 
whole mercantile marine. But there is a large class 
of builders, comprising nominal builders, mere 
amateur naval architects—who trust to professional 
managers—and comprising also men whose ideas 
are entirely confined to some particular class of 
work they are in the habit of seeing in their own 
yards. Such men would be quite incapable of 
framing rules for the mercantile marine, however 
well ** worth their while” it was made, Suppose 
for instance a committee of shipbuilders were 
formed composed of men who, like Mr, Richardson, 
believe they could “ indicate the load line,” and 
** describe the kind of service for which the vessel 
would be suitable,” how long would they be 
tolerated by the shipowners of this country? It is 
the business of shipowners, who want vessels for 
certain trades, to decide upon the type of vessels 
they require, and as a rule they are, from experience, 
the most competent to decide upon the point as well 
as on the loading. They quickly resent interference 
with the loading of their vessels, or the trade they 
put them in, and it is absurd to suppose that a few 
builders could assume powers which the whole force 
of the recent agitation has been unable to drive into 
the hands of the Government, Mr. Richardson's 
Committee, guided as he would guide it, would out- 
Plimsoll Plimsoll, and we can scarcely imagine what 
their end would be. 

One remark in conclusion. We understand that 
Lloyd's have recently amended taeir rules, and that 
before publication those rules were sent round to the 

rincipal shipbuilders for suggestions and comment, 
s it not remarkable that Mr. Richardson is: silent 
on this step of Lloyd’s, which took place before the 
publication of his pamphlet, the sole raison d’¢tre 
of which seems to be the —— that Lioyd’s 
do not seek the advice of shipbuilders ? 





Srzam Pomrs.—We notice that Messrs. Hayward, Tyler, 
and Co., of Whitecross-street, have been again euccessful with 
their “ Universal” steam pump in an open competition held 
at Lille, the centre of manufacturing industry in the North 
of France, the “ Comige Agricole de Lille” having awarded 
them a handsome gold medal. These pumps appear to find 
increasing favour in the eyes of manufacturers and mining 
companies.— London Iron Trade Exchange. 





Punic Works tx Penv.—aA railway from Ilo to Moque- 
hua has been turned over to the Government completed. 
Of the Oroya Railroad only 25 miles remain to be built. 
Arrangements have been made to go ch with a railroad to 
Piura, for \hat to Cuseo, end a third from Chimbote to the 
mineral distiet of Yurumarca. Steam jon on Lake 
Titicaca is established. The Hydrographic © ission of 
the Amazon have finished their laboura of seven years, end~ 
ing at a point 35 leagues from the upper terminus of the 
Oroya Railway. 

Bartimore Asp Opto Rartnoap.—The extension of the 
Baltimore and Ohio Railroad to Chicago is now so nearly 
completed that in a few weeks the entire line will be to 
trafic. The new route, leaving the Central Ohio Lake 
Erie division of the Baltimore and Ohio road at Centerton, 
follows almost an sit line at about an ~— distance from 
the Lake Shore road on the north and the Pitteburg and Fort 
Wayne on the south, making « distance from Centerton to 
Chicago of 268 miles. The new extension crosses thirteen other 
lines of railway, with one of which—the Toledo and Wabesh 
—by making ® running connexion, it can offer a line 
Toledo to Chicago 13 miles shorter tha: 
Shore and Mi Southern or any other 
The Baltimore and Ohio Co 
the points of connexion with roads 
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Chicago, and is making every preparation to compete for 
grain trafic. 
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LOCOMOTIVE 


BY MESSRS. BLACK, HAWTHORN, AND CO, ENGINEERS, GATESHEAD-ON-TYNE. 
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We annex engravings of a very usefal type of 
tank locomotive constructed by Messsrs. Black, Haw- 
thorn, and Co., of Gateshead.on-Tyne, the particular 
engine illustrated being one constructed by the firm 
just mentioned for the Linz Colliery Company, 
Durham. The line of railway on which the engine 
works is of 2 ft. gauge, and runs from the staiths to 
a drift nearly two miles distant. For nearly half its 
length the line consists of gradients of 1 in 50, while 
the other parts are composed chiefly of gradients of 
1 in 65, 1 in 82, and 1 in 184. The direction of the 
gradients is nearly equally divided, the total rise, 
however, is against the load. 

The usual load taken by the engine we illustrate 
consists of twenty loaded wagons each weighing 6 cwt. 
empty, and carrying a load of 9 cwt., the total load 
hauled being thus 15 tons. The weight of the engine 
in working order is 74 tons, and the gross weight of 
the train is thus 224 tons. 

As will be seen from the engravings the engine has 
six wheels, the leading and driving pairs being coupled, 
and one of its leading features consists in the arrange- 
ment for allowing lateral play to the trailing wheels. 
This arrangement, which has been patented by Messrs. 
Black, Hawthorn, and Co., was illustrated by us some 
time ago (vide page 299 of our eighth volume), but 
‘we may nevertheless explain its peculiarities here. 
Referring to the left-hand side of Fig. 2, which re- 
presents a half-section at the trailing axle, it will be 
seen that the spring pin instead of resting directly 
upon the axle box, is fitted with a cast-iron shoe which 
bears upon a heart-shaped cam, this cam in its turn 
bearing upon the axle-box. From the form given to the 
cam it follows that any lateral :novement of the axle— 
the axle-boxes being made s0 as to permit such lateral 
play—causes a slight lifting of the load resting on the 
trailing springs, and thus the tendency of the arrange- 
ment is always to keep the axle in a mid position. 
This insures steadiness when running on a straight 
line ; but at the same time the controlling power is not 
60 great as to interfere with the free movement of the 
axle on curves. On the line where the engine is in 
use the curves vary from 5 chains to 24 chains radius, 
and these are traversed with perfect ease. 


As regards its general arrangement it will be seen that 
the engine is constructed on the Hall system, with outside | firebox of copper, the tubes of brass, and the cranks 
cylinders, outside frames, and outside cranks having their | (with crank pins forged solid), tyres, and working parts 








gen ft. in. 
C — Diameter of coupled wheels ... ore ’ 
Rigid wheel base a eee wo 8 8 
Total , 5 Sh! tee & Ny ee 
Diameter of boiler... ee 24 
Fig. 2 Length of barrel ose can 5 8 
,” * Number of tubes jem eve 54 
Diameter ,, it re aan 0h 
Heating surface of tubes 126 oq. ft. 
” ” firebox .. 17 
142 ,, 
Firegrate area... vl eve 8 » 
Pressure of steam one ..- 180 Ib. per aq. in. 
Contents of tank see «+ 140 gallons 
- coke box ... ee 9 cubic feet 
Weight of engine empty pis 6 tons 
” » in working 
order ... ° om 74 » 


As will be seen from the engravings the general 
fittings of the engine are very complete, and the whole 
of the details well worked out. Altogether the engine 
is of a very good and useful type for narrow gauge lines, 
and we may add that the particalar engine illustrated 
has given every satisfaction on the railway on which 
it is employed. 











Tae Movrus oF tas Misstsstpr1.—For some time 
there have been no complaints of any want of sufficient 
water to float large vessels over the bar at the mouth 
of the Mississippi. The reason of this is, that throt 
the influence of heavy freshets and persistent dredging, 
the channel across the bar at South-West Pass has 
been rendered much deeper than it has been for some 
months past. There is now 18 ft. of water on the bar at 
extreme low tide, and the mean rise of tide is 2ft. The 
channel across is nearly a straight one, and the distance 
from 23 ft. depth outside the bar to 19 ft. inside 
about one mile. The United States engi ve 

dredge boats there, the duty of which is to keep 
Rua channel! always excavated to the depth of 18 ft. On 
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Y cs bar at Pass & L’Outre there is but 13 ft. of water 
i i low tide. There is some probability of work commene- 
LLG IRIE WAGES OS FREE Ss GET ing on the excavation of this bar, and a preliminary 


survey has been ordered. 


‘ 


As regards materials, the boiler is of Lowmoor iron, the 





Syow GaLianres oy Tas CuyTeat Pactric.—No loss of 
snow galleries from fire occurred last year on the Central Pacific 
Railroad. A few fires broke out, but their timely discovery 


axle bearings formed on their bosses. Fully three-fourths | generally, of steel. The frames are solid plates fe ia. | chvlated copious less. A large additional quantity of corra- 
. —- r cov : 


of the total weight of the engine in working order is | thick. The following are the principal dimensions : 
equally distributed between the four-coupled wheels, thas | 


giving an adhesion equivalent to the tractive power. 


linders, is equal to 1440 Ib 


The | Q * a | 
latter, with a mean effective pressure of 80 1b. in the cy- Di of cy pm oe oe 


gated iron has been used in g the woo ; 
ft. in. of the snow gallerics, and the deck bridges at Long Ravine, 
Butte Canon, Up and Lower Cascades, Donner Creek, 
and Little Truckee have been covered with the 








| Stroke ie ih i ae ee Prosser Creek, 
Distance apart of cylinders between centres 8 104 same material. 
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THREE-CYLINDER ENGINE. 


DESIGNED BY MR. P. W. WILLANS, ENGINEER, GREENWICH. 


We illustrate above an ingevious and very neat arrange- 
f three-cylinder engine designed by Mr. P. W. Wil- 
lans, of Greenwich, and which is now in use for driving a 


ment 


fan, &c., 
Greenwich, an establishment with which Mr. 
connected. In the engine in question three cylinders are 
used, and each cylinder is single-acting, receiving its steam 
upon the upper side only of the piston. The connecting 
rods are attached directly to the pistons, and actuate a | 
three-throw crankshaft. | 

Each piston serves as a steam valve and controls the supply | 
of steam to one or the other of two remaining cylinders. | 
There is a steam chamber in each piston and a port in its 
side. Steam is supplied from the boiler by means of a | 
hollow rod passing through the top of the cylinder into a | 
steam chest. When the piston has reached about three- | 
fourths of its downward stroke the steam port in it overlaps | 
& port formed in the side of its cylinder, and steam then passes 
to the top of another of the cylinders ; when, on the other 
band, the piston has reached about one-half its return | 
stroke, it uncovers the port in the side of its cylinder 
and allows the steam to escape from the cylinder into 
which it was previously admitted into a casing round the 
crankshaft, from which the exhaust steam is taken either 
to 4 condenser or to the air, as the case may be. 

In an engine which is required to run only one way round, 
the port in the side of each cylinder passes direct to the 
top of one of the other cylinders, but where it is desired 
to reverse the engine, as in the one illustrated, the ports te 


the top of each cylinder and those to the sides of each | 
cylinder meet in a three-way cock, and this cock by con- | 
necting the port in the side of any one cylinder with that | 


to the top of either one or other of the other cylinders, } 
reverses the engine. It will be seen that the wear upon 
the connecting rods and crankshaft bearings is always in | 
one direction, namely, downwards, so that no moderate 
amount of wear affects the working of the engine, and the 
whole machine is perfectly noiseless. The tubes through | 
the tops of the cylinders, besides forming guides for the | 
pistons, allow a great number of revolutions to be made 
Without any loss of power in stopping and setting in motion 
again, the amount of dead weight in motion being small; 





at the works of Messrs. John Penn and Co., of | 
Willans is | - - > * 
| and have found it work with admirable steadiness at very | 


| high speeds. 


and the pressure upon the three tubes keeps 


constant pressure upon all the bearings. 
the lubrication is done through a steam lubri- 


wasted in the cylinders passes down to the 
bottom of the casing, and lubricates the 
lower ends of the connecting rods as they pass 
round. The upper ends of the connecting 
rods receive their lubrication direct from the 
steam chamber in the piston by way of small 
holes drilled through the bottom of the 
chamber. As the stroke of the engine is so 
large in proportion to the width of the steam 
ports, the latter are opened and closed 
very quickly, and there is little or no back 
pressure in the cylinders. By some slight 


When there is a casing round the axle the feed water 
may be heated by being pumped through pipes passing 
through that casing. 

We have examined the engine at work at Messrs. Penn’s 


Some indicator diagrams have also been taken 
from this engine showing a very good distribution of the 


| steam. The whole arrangement is, a8 will be seen, very 
| simple and compact, and there appears to be a wide field for 


the application of such an engine. 


CHAIN TOWAGE ON THE ST. 
LAWRENCE, 
Tue city of Montreal is situated about 700 miles up the 
River St. Lawrence, at the head of ocean navigation, and 
sailing vessels usually reach Quebec (180 miles below 





| Montreal) unaided, whence they are towed by steamers | 
| to Montreal. 


In the course of this towage no current pre- 
senting any great difficulty is encountered until the Hoche- 


laga Rapids are redched, at a distance of 14 miles below | 


Montreal; but here the island of St. Helen, narrowing the 
channel of the river to a width of about three-quarters of a 
mile, throws a tremendous body of water towards the Mon- 


treal side of the river, sweeping round the recky head of | 


the island into the navigable channel with a velocity of 
seven to nine miles an hour, dependent upon the height of 


the water in the river, direction of the wind, and other cir- | 


cumstances. 
By some oversight of our forefathers (not, however, made 


| by the aboriginal Iroquois, whose town of Hochelaga was 
at the foot of the current), the city of Montreal was built | 


at the head of the rapide, and as, year by year, the trade 


| of the city has increased, the number of vessels and their | 
size has kept pace, until the difficulty of getting ships into | 
| the harbour became most formidable, involving great ex- 
| pen 


se In towage, and, in the case of large sailing vessels 
and light-powered steamers, no inconsiderable delay from the 
impossibility, with unfavourable winds, of getting tugs 
enough about a large ehip to drag her up the 
Various schemes were suggested for avoiding the diffi- 


them in equilibrium, but still maintains a | 


All | 


cator on the steam chest, and whatever oil is | 


modifications the engine may be made com- | 
pound, and the crankshaft may if necessary be kept outside. | 





different points with stationary winding engines, &c.; but 
eventually Mr. A. Gilbert Nish, the engineer of the Har- 
| bour Commissioners, determined, under instructions from 
| the board, to make a trial of the submerged continuous 
chain system used on the Seine below Paris. The circum- 
| stances of the two cases were, however, so entirely different, 
| that a scheme which might succeed with the comparatively 

small barges and sluggish current of the Seine, would be « 

total failure with ships and steamers from 1500 to 3500 

tons burthen, drawing from 20 ft. to 22 ft. of water, con. 

tending against a volume and velocity of water that, in the 

event of “ taking a shear,” will “ whip” a 1500 ton ship to 

and fro across the current with almost the speed and as 

little apparent effort as a current of air plays with a boy’s 
| kite. 

In designing the new machinery, Mr. Nish, assisted by 
Captain Wright, the mechanical engineer to the trust, de- 
cided that every part should be constructed as strong, and 
of as few pieces, and as little liable to derangement, as 
| possible. With this end in view, Captain Wright aban- 
| doned entirely the wheel gearing used in the wire rope and 
| chain systems of Europe, either as a means of obtaining 
| purchase or connecting the chain drums. The power was 
| obtained by a pair of long-stroke engines, and the con- 
| mexion of the chain barrels by coupling rods, set at right 
angles, similar to those used in locomotives, 
| With these instructions, Mr. E. E. Gilbert, of the Canada 

Engine Works, Montreal, was intrusted with the work of 
completing the designs and working out the details, which 
| are clearly explained by the engravings we publish on page 
| 224. The engines are non-condensing, with cylinders 
| 22in. in diameter by 5ft. stroke, The frames are of the 
| Corliss type, extended to receive the bearing of the outer 
chain barrel shaft. The weakening effect of lowering the 
| first barrel shaft to the centre line of the cylinder is 
counteracted by using a sufficiently heavy pillow block cap, 
well fitted in the gibs, to maintain the full section of the 
| frame; the brasses are closed by side keys in the usual 
| manner. The chain barrels are 2 ft. in diameter, carrying 
nine turns of best 1}in. short-link crane chain, the total 
| length of the chain being 7000 ft. The two sides are bolted 
| together by heavily fanged cross tie boxes, forming a very 
| rigid structure, which, so far, has proved unyielding under 
| the severest strains. The platform is of cast-iron plates, 
| reached by steps from the rear of the cylinders. The whole 
arrangement has a strong compact appearance, and works 
quietly, and without vibration, under full steam and the 
severest strains. 
| The cable was laid early in July, 187%, and the tag 
brought a large steamer up the rapid on her return trip 
from laying the chain. She was worked daily until the 
| closing of navigation in November, 1873, without the 
slightest breakage, delay, or mishap of any kind, and 
proved in every respect a perfect success, and in the single 
| instance of hauling the steamer Precursor (which would 
| otherwise have been abandoned) off the rocks, saved her 
| own cost five times over. In hauling off the Precursor—as 

the usual boiler pressure of 60 1b. or 701b. did not appear 
sufficient to move her—the pressure was gradually 
| until, at a little over 90 lb., the stranded steamer began to 


| culty—a ship canal coming in behind the city, piers at | slide into the deeper water. As the engines kept barely 
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creeping round, stretching the bawsers as the pressure 
increased, it is probable that the pressure in the cylinders 
was nearly that of the boilers. 

The speed of the tug against the current is from four and 
a half to five miles per hour, and the speed of the engines 
from 55 to 60 revolutions per minute The expense of 
fuel, &e., is very small, The principal expense of hands is 
caused by the number Of men required to haul aboard in a 
strong current 100 fathomaof tow-line. This, however, it 
was, when we last heard of the vessel, intended to remedy by 
the substitution of a donkey engine for manual labour. 
The total cost of this vessel, of which a perspective view 
is given on page 228, haw been 25,000 dollars, or a trifle 
under 50001 sterling, this inclading the 7000 ft. of chains. 








TRIAL TRIP OF THE “CITY OF PEKING.” 
To raz Eptror ov Exoiwernina. 

Si2,—The building of the iron steamship City of Peking 
has cornmanded considerable attention from the Government, 
the mechanical, and the mercantile community of the United 
tates. 

The Pacifie Mail Steamship Company, for which the City 
of Veking haa been built, is the only line as yet receiving any 
subsidy from the United States Government, whose anxiety 
to hold, , and control the Japanese and China 
trade is too patent to require circumstantial particularity, 
more than is evidenced in the building of the Union lacific 
Railway, the subsidising of the above steamship company, 
aod in the interest evinced by Congress in the welfare of the 
company as demonstrated by the semi-official inspection of 
the vessel (while she was yet at Chester, Pennsylvania), 
made by President Grant, accompanied by the principal 
members of the Cabinet and of Congress. The full significance 
of this inepeetion is not understood unless it is borne in mind 
that there was some talk while Congress was last in session 
of discontinuing the subsidy on the ground that the company 
had failed to fulfil the stipulations upon which the subsidy 
was granted ; the talk referred to originated from and was 
fostered by Wall-street speculators to depress the value of 
the company’s stock, has evidently never been for a 
moment seriously considered by the Government. 

The interest displayed by the mechanical and mercantile 
public has arisen from the fact that it has been taken as a 
test of the capability of American engineers to compete 
with England in the building of fast ocean-going iron steam- 
ships, and the revival of the American foreign carrying trade 
has been looked upon as to be decided upon, far against its 
pa by the cost and performance of this vessel ; this, 

however, is scarcely fair to the builders because to build a 
vessel of such immense proportions (5000 tons) involves an 
outlay in the first cost of large machinery and other ap- 
pliances, which although necessarily to a very large extent 
included in the cost of the ship, would not be involved in the 
building of subsequently built vessels. Then again there is 
to be further considered the experience gained by the builders 
and mechanics, and the adaptation of special machinery to 
particular portions of the work (a feature for which American 
mechanics are especially noted), all of which will tend to ma- 
terially reduce the future cost of similar specimens of naval 
architecture, especially if the design and dimensions of this 
ship should be reproduced in others (as promises to be the 
case), in which event the first cost of patterns may be de- 
ducted from the gross outlay in the present instance. 

In a pamphiet issued by the Pacific Mail Steamship Com- 
pany, it is stated as follows: 

“Nothing has been left undone to render the City of 
Peking in every possible respect an absolutely perfect vessel. 
She enters the water as the pride of the American navy, 
and without detracting from the worth of any foreign vessel, 
has no equal now afloat available for commercial purposes. 
She is one-fourth larger than the White Star ship Celtic. 
Three yeare ago the almost universal belief was that no such 
vessel could be built except upon the Clyde. Two years ago 
her builders, Messrs. Jolin Roach and Son, took their yard 
at Chester. Within that period they have turned out, com- 
plete in everything except the steward's department, no less 
than seventeen iron steamships. pfore, as well as during 
the late war, American shipbuilders sold to Great Britain 
the finest sailing vessels that ever carried the British flag. 
Messrs. Roach and Son's success on the Delaware goes a long 
way towerd justifying a statement made by Mr. Roach, 
senior, two years ago, in a letter to Hon. Samuel Shella- 
barger, representative from Ohio, that, far from buying 
iron ships abroad, the same legislation on our part that has 
buut up foreign carrying trades in the countries where such 
legislation has been adopted, would enable us to se/d iron 
steamships to foreign countries.” 

In another part of the same pamphlet it is stated :—~ 

“ Vessels of smaller sise and less power than the City of 
Peking might be named, which, though considered in eco- 
nomic as in all other respects, the ‘crack’ ships of certain 
foreign fleets, consume not less than between 65 and 89 ton 
(of eval) per day under the most favourable conditions. The 
engines herein described are warranted to drive the steamer 
154 knots per hour in average weather. They will develop 
an actual working power of 12 per cent. in excess of that of 
the engines built by Maudslay. Son, and Field, of London, 
for the Ville du Havre, and 18 per cent. more than the 
working power of any other compound engine now afloat in a 
merchant ship.” 

This, you will perceive, is a direct bid for an extension of 
the policy of granting subsidies, and if the vessel fulfils, or 
apparently so, the promises held out by her makers, our 
Government will mot be found wanting in the matter of 
granting any pecuniary encouragement necessary to foster 
the bome tron shipbuilding interests. 

the dimensions of the City of Peking are as follows: 
Length of bull, 425 ft., by 48 ft. breadth of beam: depth 
between the top of the keel and the spar deck, 36 (t. 8 in.; 
gross burthen, nearly 6000 tons. 





The —— consist of two pairs of low-pressure cylinders, 
each of 45 in. diameter, and two pairs of high pressure, each 
of 58 in. diameter ; stroke of each, 51 in. 

There are ten cylindrical boilers, each being 15 ft. in 
diameter by 10 ft. 6 in. . Bach boiler has three cylin- 
drical furnaces, with 204 , Shin. outside diameter, by 
7 ft. Gin. long. The total te surface is $20 square feet, 
and the total heating s is 17,000 square teet. The 
pressure of steam in the pressure cylinders is 65 Ib., the 
steam supply being cut to work expansively at 26 in, 
the actual horse power being estimated at 5000 horse. 

When the trial trip took place, your correspondent 
was on board. Before starting the stcam sleering appa- 
ratus was put into action, whereupon an accident oc- 
curred to the iron rods communicating the power from the 
steam steering gear to the #udder radius arm. The cause of 
the accident was the bi of a key which loeked the end 
of one rod to the end of the mext, the connexion being made 
by increasing the end of one fod about } in. in diameter and 
splitting it open, and inserting the end of the other rod in 
the shape of a wedge, the two ends being keyed together by 
a key | in. thick by 2io. broad. The key broke, leaving its 
centre in the wedge-shaped end, and the two ends in the = 
eye. The metal of the key appeared to be of excellent quality 
and quite sound, evidesemg that the accident was the result 
of the faulty design of the splice. 

The bull of the vessel appears to be well constructed so far 
as the eye can detect; the seams of the deck planks appear, 
however, lese neat than might be wished, and the timber not 
so well-selected as might be, 

The fittings to the saloons and cabins are in good taste, 
substantia! and elegant. The cabins are unusually roomy 
and well supplied with conveniences, the ventilation at the 
top being excellent. No ventilators were however ubservable 
near the floors, and this appears to be a defect, especially in 
a vessel intended to ply im the latitude which the City of 
Peking is intended for. 

The engines are undoubtedly excellent specimens of 
mechanism. Their formance was as follows: Steam 
pressure, 48 lb. ; revolutions, 42 per minute ; vacuum, 26 in. 
to 27 in. of mereury. The speed attained was not obtainable, 
neither could 1 succeed in getting an indicator diagram, 
Nothing definite however couid be obtained from the results 
of this trip, because 8 boilers only were fired up, the fire-doors 
being open nearly all the time, and furthermore the eagines 
were nevor given full steam, for the reason that the aft 
erank-pin journal heated. This journal had heated before, 
and the brasses were slacked back, causing a little play in 
them, and a consequent thump at each end of the stroke. 
For a few minutes (by request) the engines were given a 
little more steam, and the revolations increased instantly to 
50 per minute. The builders and the engincer expressed a 
determination not to run ber at her full speed until the 
journals had worn down to their bearings, alleging that they 
were “ not going to get her bearings cut and hurt her as had 
been done in the case of the Britannic, which was run to 
death during her first two trips, and had cut and strained 
herself so that she cannot henceforth maintain the 
formances of those trips.” And this | am credibly informed 
is a fact. 

There appears no reason to doubt that the City of Pekin 
will accomplish her contract speed of 14} to 15 knots per 
hour, but she heats so that it would be decidedly imprudent 
to run her that-fast at present. The engines run “ as smooth 
as a die,” no vibration or tremble being perceptible upon the 
deck in their immediate vicinity. In this respect I never saw 
their equal, but what effect increasing the speed, from 50 to 
65 revolutions, may have is a matter yet to be determined ; 
there was nothing, however, in her present performance to 
preclude the probability that she will continue to be remark- 
able for the abomnes of any vibration due to the working of 
the engines, even though they were run up to 70 revolutions 
per minute. 

The ship appeared to be under perfect control, and was 
handled with the greatest of ease, answering instantly to 
her helm; the water was, however, exceptionally smooth, 
and it will take at least a voyage to “tell the story,” the 
truth being that the vessel was not in reality ready for a 
trip, evidences of her unfinished state being visible on every 
side. 

New York. J. R. 


THE SEWAGE QUESTION, 
To rux Epriror or ExGiyeeniya. 


Srz,—With reference to my letter to you of August 24th 
(misdated 23rd), and published in your issue of August 
v8th, I will, with your permission, continue the subject. 

In that letter, it may be remembered, | condemned in the 
strongest manner, the methods by which our engineers 
attempt not to solve but to palliate the sewage difficulty, by 
dealing with it not at its source, but after the worst effects 
of it have been accomplished, and showed that the only 
satisfactory solution required two things at least. 

1. That the waste water of manufactories and public works 
must, either at the expense of the producer or the commu- 
nity, be clarified before being passed into the sewers. 

2. That human excrement must be kept out of the ordinary 
sewers, and in the words of Mr. Simon, the medical officer 
of the Privy Council, “all the excremental produce of the 
population must by appropriate structural works be so 
promptly and so thoroughly removed, that the inhabited 
place in its air and soil shall be absolutely without frecal 
a ; 

urther, I stated that the pneumatic sewage system of 
Captain Liernur was one that completely complied with the 
above requirements of Mr. Simon, and I may now say that 
it is the only known system by which excremental ution 
can be conveniently, inexpensively, and daily got rid of, so 
as to comply with engineering, agricultural, sanitarian, 
economic requirements. 

I propose, in this letter, to give briefly : 





1. A description of the system. 

2. A description of its rise and progress so far as known 
to me, and 

8. The financial aspect of the system. 

Briefly, then, a description of the system is this. Every 
house is furnished with Liernur’s closets, which, by means 
of cast-iron air-tight pi are connected with an under. 
ground street into all the closets in the street 
or streets associated with it are simultaneously emptied by 
pneumatic pressure. A/l these street tanks are in like 
manner by a separate system of pipes connected with central 
reservoirs, and into these they are also simultaneously 
emptied every six hours, the vacuum or pneumatic power 
for doing sli this being caused by « stationary engine and 

ump at petharannt at oar ee Se matter is either 
into or by a simple Xpensive operation 
converted, in pony be poudrette, for agricu!tural pane 
all the processes being accomplished by means of hermetically 
closed Faron so that escape of noxious gases is impos- 
sible. gases aro discharged into and burned up by the 
engine furnace, and thus the whole process i go on in the 
very heart of a city without any injurious or offensive results. 
A striking illustration of this is given by Dr. Voiger. “{ 
have repeatedly,” says he, “ witnessed Operation with 
real pleasure. Once an elegantiy-dressed lady with her 
servant came close to me, and I noticed how she stooped 
down over the mouths of the reservoir, watching carefully, 
with warm- the various mancuvres without 
the slightest idea of the loathsome stuff which was being 
h ” In the same way Professor Ranke testified that, 
without the slightest annoyance, he was present at the daily 
removal of the excreta of 2800 persons at Prague, and that 
within three hours the whole of the collected material was 
transferred to barrels and on the road to the farmer who had 
contracted for it. 

And now a few words as to the rise and progress of the 
system, so far as my knowledge extends. Captain Liernur 
is a Duteh engineer, and was engaged in the service of the 
Southern Confederacy in the great civil war, lost a leg in the 
cause, was taken prisoner while engineer in charge of « 
Southern fort, and coming home, in 1866, appears to have 
turned his attention to the se question, and conceived 
the first rudiments of the pneumatic system. His struggles to 
bring it into notice were naturally prolonged and severe, and it 
was not until Baron Liebig, after going into the system and 
epproving of it as the solution of the great sewage difficulty, 
through his influence procured for Liernur a moneyed 
partner, that a fair start was made. 

The Austrian Government consented, in 1869, to the sys- 
tem being put into operation at the inventor's expense at 
one of their barracks at Prague, appointing an engineer to 
watch minutely all the operations fora month. His report, 
of all the reports | have seen the most minute and particu- 
lar, is before me, and the gist of it is, first, that the city 
architect, deputed by the magistrates of Prague, could not 
but ex only “full praise of the operation, so simple, 
chegdher inodorous, and so quick at the same time ;” and 
secondly, that he, the engineer, sums up by saying, “I take 
the liberty of strongly recommending its introduction int) 
all the barracks at Snag as weil as into hospitals and 
larger military buildings.” ‘This was undertaken by a pri- 
vate company, on the condition that they received nothing 
but the fecal matter for fifteen years, binding themselves to 
a daily removal. So profitable was this that they extended 
their operations to Briinn and Olmiitz. The whole of these 
works were afterwards bought up by a great Vienna 
Company, who put the system in {operation at the Vienna 
Exhibition, and when I was there last year, were putting 
it also into the Vienna barracks, containing jabout 22,000 
men. 

In Amsterdam the system was put in operation in 1571, in 
one street, with so great success that it was compulsorily ex- 
tended to a population of between 6000 and 7000. The 
testumony of the corporation is: : 

“That the results obtained in a sanitary point of view 
general, but particularly for Amsterdam, are of the utmost 
importance, while it has been demonstrated that the system 
is capable of removing human excreta from houses, without 
offending sight and smell, before any noxious gases can be 
developed and escape.”’ 

The unreasonable opposition experienced at Amsterdam 
was very great, and arose chiefly from the advocates of that 
curse, water flushing—among them men high in power. They 
did not seruple to use unfair means to accomplish their ends, 
interfering with the construction of the system, unknown to 
the inventor, and by preventing his instructions being carried 
out, but in vain. The director of Public Works just 
brought in an exhaustive report recommending the system to 
be extended to the whole mty, and Captain Liernur is now 
engaged upon the relative plans. ad aad 

At Leiden, the system was also put into operation in 1871, 
and the two reports, or rather raunicipal minutes of the cor- 
poration, could not be more satisfactory. 

“ Since it has been put into operation” (two years), they 
say,“ the regular working has been dmly witnessed, and 
there were no failures to report.” They remark also on 
“ the immense beneficial influence it has on the public health, 
resulting from the advantage that the excrement is daily re- 
moved, without polluting the sci!, stream, or atmosphere in 
any way whatsoever, or being a nuisance toany one.” AB 
finally, »m recommending extension, “ It is hence a matter of 
— that all expenses will be repaid and our capital 
retu a 
Ofthe Vieona Exhibition, and the visit and approval of the 
International Medical Congress, and the visit of the Emperor — 
and his knighting the inventor, I have already spoken, but 
the certificate from the Director-General of the Exhibition 
sums up the whole matter in such few words that I am sure 
you will excuse my quotingthem. He a 

“ That the privies and urinals were entirely inodorous, both 
during eugud diate the emptying process, 


“ That the exhausting of the network of sew 3 
and the decanting of the fecal matter into Deere for ths 
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r of the manure, took place in the engine-room, 
oe ond quick, and without any nuisance whatever. — 
“ Phat the twenty-seven privies of the three pavilions in 
the ‘ Henstadelwasser’ were always emptied at the same in- 
stant of time, notwithstanding the difference in the 
lengths of the three branch pipes” (about 636, 128, and 354 
English feet) * which connected these pavilions with the maia 


p'pe- +4 54% ‘ * 

“That so long #@ the Exhibition lasted no interruption 
tok place, that mo trouble nor nuisance was experienced, 
and that the whole gave satisfaction in every respect.” : 

Enough has beem,said, without entering into particulars, 
as to the system ab Dordrecht, and other places, 
but I may mention that, im of his plans for 
Naples, the Society of Arts and Sciences of Italy have 
elected Captain Liernur an honorary member, on 
him a medal + web y+ wi A 

The financial as neumatic impertan ’ 
though see aeey'ts ta conker a With rogard to it. the 
vssertions made are that in ne has it cost more to put 

peration than 2/. per heat. The price obtained for the 
manure, however, differs in vatious places. be 34 
statements | gather thatin Bohemia and Moravia, the market 
value for the fluid manure is 8%. per head per anaum, the 
farmer providing barrels, and repairing and transporting them 
1 his own expense. Here then is considerable competition, 
and contracts at that rate exist at present for large quantities, 
ind for several years ahead, in some eases manure being 
wut by rail. The conditions of these contracts are that the 
inaterial is fresh and undiluted, and placed at the farmers’ 

«posal in barrels, which he is bo to semove daily and 
return empty the next morning. 

In Holland, however, I find that up to the present time 
te price obtained has not been large. It is satisfactory to 
aow, however, that as the old contracts entered into before 

prejudices of @ particularly clean were conquered 
«pire, new ones command a much hi; price. As nothing 
| believe injures a cause so much a8 want of candour in any 
pect, I think it well to put before readers the poorest 
.ancial statement of the results of the s that has come 
my knowledge. It is the statement o a expenses and 
r-ceipts of the last year, of the system as applied to 1200 persons 
at Laden. Three things must be nen on in considering 
this statement; firstly, that owing to the avocations of the 
people taking them to other parte of the town and country, 
the whole of the manure of the 1200 persons is not ; 

cmdlv, that the manure is largely diluted by water, the 
ther drains being so imperfect, that a great deal is put into 
the pneumatic closet, which should never be there, the people 
knowing that whatever goes into it, never troubles them 
again, as it may do by the overflow in their low-lying towns 
{ their ordinary drains; and thirdly, that the population to 
whieh the system is applied is of the poorest class, and there- 
fore the manure must be expected to be poor, as it is a 
matter more or less of feeding. 

The annual receipts at Leiden for the 1197 persons was a 
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little over 2s. 94. per head, or... os oe £166 0 0 
And the annual cost as follows: 
£s. a. 
Engineer 4. Ba had 52 0 0 
1 Assistant me ie 30 6 8 
1 mee : oes 2316 8 
Fuel, grease, waste, &. ... 1512 0 
Maintenance eee ose lil 4 
133 6 8 
Showing a profit on that comparatively small —— 
experiment &,. 2 $213 4 


The system in Leiden is to be extended to altogether 4652 
persons at present. Let us therefore see how this works out 
«san investment of eapital for the town. The cost of putting 
tin operation is 22, a head, or 9304/. The revenue, takin 
t at the rate of the present unfavourable contracts (althoug 
conditions two and three will not apply so much to such 
extension) will be ooo oie eee -. £645 2 8 

The expenses are estimated to be 42/. 6s. 8d. 
more only, or in all ees os oes one £175 13 





The balance of profit being over.5 cent. 
upon the javelin ore — a 469 9 4 
The more the system is extended, of course the larger in 
proportion become the profits, asthe ns ee are 
searcely increased. Inasmuch, also, as the central building, 
engine, air pump, central reservoirs, &c., will serve for very 
many thousand inhabitants, the cost of extension should be 
much less. No wonder the Corporation of Leiden say, “ It 
ence a certainty that all our expenses will be repaid and 

ur capital returned.” 
Loglish manure is very much richer than that of sac 
*) much so that Liebig estimated the agricultaral value of 

‘s manuring ingredients at 10s. per head, and a better judge 
as to this there could searcely be. Let us, however, take a 
sum between his 10s., the Bohemian 8s., and the price at 
Leiden, and select 5s. as being within the mark, and a town 
of 20,000 inhabitants as an example—say that the system 
costs 25 per cent. more thanin Leiden, or an investment of 
*).0001., the manure will then fetch per annum ... £5000 

Pat the expenses down af five times as much as 
at Leiden, not taking into.account that im so large a 
population they are much decreased ; this is a very 

hiberal allowance, as skilled labour is only required 
from one individual ,,, ooo oe ove oe 879 

#4121 
or over 8 per cent. on the investment.* 

_ Any objection on the part of the farmer to fluid manure is 
obviated by a simple, inexpensive, but effective invention by 
“aptain Liernar of converting the material into poudrette, 
‘high can be stared and at any time, or mixed with 


cher manures to suit the market. The enclosed analysis of, 





* Ata town can easily borrow at 5 per cent., there would 
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and report upon, this poudrette is very satisfactory, and I may 
say that the analysis of Dr. Voelcker of another sample is 
even more favourable. 
“ Results of Analysis by AL¥RED Stinson, F.C.S., of a Sample 
of Manure Sent by Six Puitie Rose, Bart. 
* Laboratory, 11, Eaton-terrace, St. John’s-wood, 
: London, N.W., August 14, 1874. 
isture ... és ree 
rogenised organic matter and salts of 
~ ammonia ... ove ove son see 
Phosphates and oxide of iron, containin 
hesphorie acid equal to phosphate 
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ime 3.14 ... oak 3 5.40 
Alkaline salts, &c. ... one Sol on 11.33 
Insoluble matter... oe ave a" 3.80 

100.00 
* Containing nitrogen... Sat 8.30 
Equal to ammonia ... -- LORS 


“ Atrrep Srmsox, F.C.S. 

“This 1s an excellent manure, containing, as will be seen 
from the above analysis, no less than 10 per cent. of ammonia, 
with 3 of phosphates and other constituents of lesser value. 
It is superior to any sewage manures or similar products now 
in the market, since, from its being prepared from the actual 
excreta without the addition of water or other diluents, it 
necessarily contains the whole of the fertilising matter well 
known to be present in those substances, especially in the 
liquid portion. A little sulphuric acid only is for the 
purpose of fixing the ammonia, and the pulverulent condition 
attained by drying merely, without the aid of absorbent 
materials ; hence the concentrated product represented by 
the above analysis is obtained. 

“This sample is very suitable as a corn manure, and for 
all purposes for which guano and other ammoniacal manures 
are commonly employed in agriculture; and if prepared on 
the large seale of this, or even lower quality, cannot fail in m 
opinion to mect with a ready sale, as the demand for suc 
manures, especially those of a nitrogenous character, is at 
present very large and steadily progressing. 

“ L consider this sample of special interest, inasmuch as I 
am informed it is obtained by a system now im successful use 
at several towns on the Continent, by which the solid and 
liquid excreta are removed and collected without the use of 
separate receptacles for every house, the numerous difficulties 
connected with the removal of which by hand having always 
proved a bar to this mode of dealing with sewage, although 
it is, in my opinion, the most promising direction in which 
we can look for a solution of the ‘ sewage difficulty.’ 

“ If the present system therefore overcomes these difficulties 
of collection, and meets the sanitary requirements of the case, 
and at the same time allows of the production of a manure 
of this character, | think there can be no doubt of its com- 
mercial success if introduced into this country. 

“ ALrrev Srpsow, F.C.S.” 

I think that most reasonable persons will be inelined to 
admit upon the evidence given above, that Liernur’s pneu- 
matic system bids fair to fulfil all the requirements of a 
perfect mode of removing excremental matter from whatever 
point it may be viewed, sanitarily, engineeringly, agricultu- 
rally, and financially. 

1 am, Sir, your obedient servant, 
Apam Scorrt, 

221, Gresham House, London, E.C. August 31, 1874. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig Iron Market.—The warrant market was 
strong during the latter part of last weck, and business was 
| done 82s. 9d. to 84s, for prompt cash. On Monday the 
opening price was 83s. 6d., but a disposition to sell was 
| manifested; and transactions took place down to 82s., closing 
| sellers. Yesterday the first price was 31s. and after a good many 
lots had changed hands at that figare, buyers beeame more 








4 | eager, and as high as 1s. d. was paid, closing with buyers 


at that price, and sellers at 82s. The warrant market was 
rematkably steady this morning, and a fair amount of business 
was done at 81s. 6d. to 82s. prompt cash, closing sellers 82s., 
buyers 81s. 9d. In the afternoon business was done at 81s. 3d. 
to Bis. Gd. fourteen days fixed, and from 81s. 9d. to 82s. cash. 
There is very little change to report in the prices of shipping 
iron. There is an improved Continental demand springin 

up, and it is expected that Scotch pig iron shipments wil 
be well maintained for the rest of this month. Some of the 
special brands still continue scarce, and considerable delay 
is experienced in getting iron forward to the shipping ports. 
A small quantity of iron continues to be taken daly from 
Connal and Co.'s warrant stores. The stock there is likely 
soon to be augmented, however, as from 500 to 1000 tons 
have been ordered ia this week. The fullowing are the quota- 


tions: 
No.1. No. 3, 





be & surplus for a cumulative sinking fund of 3 per cent. 
that would clear off the loan in twenty years. 


Last week's shi ts amounted to 11,497 tons as against 
11,477 tons in des comapealinn week of last year. 
The Manufactured Iron Trade—The malieablo iron trade 


is in a better position than it has for some time 
and ——e there is still com vely little activity from 
abroad, orders generaily are ing more plentifal. A 


number of makers are fairly active on orders at prices rang- 
ing from 91. lis. to 101. firms that manufacture nail 
— are cation with orders ay A ww hops — — 
per cent., an ir books are fall for 
next three athe 
Phe Shotts Tron Company.—The annual meeting of the 
shareholders of the Shotts Lron Company was held last woek 
i of 10 per cent. on the ordinary stock and 
share capital of the pany was declared company 
i acturing power of from 70,000 to 
75,000 tons of pig iton per annum, being an increase of 
about 48 per cent. on the normal production of the works, 
besides @ surplus output of 1000 tons of eoal per day, beyond 
what is required for the works. It was announced, with 
reference to the state of the Cumberland Works and the 
boring for hematite, that some ore had been got on the sur- 
face, but that the company had not yet got permanent ma- 
chinery for the working of the ore. 


Another Flour- Mill Explosion.—Shortly after one o'clock 
this afternoon an explosion, recalling in its origin the un- 
fortunate catastrophe in Tradeston Flour Mills fully two 
years ago, took in the City Flour Mills of Messrs. 
William Hay and Son, Port-Dundas, Glasgow. The acei- 
dent, however, was fortunately unattended with any of the 
terrible consequences which followed the explosion on the 
south side of the river. In both instances tha cause of the 
disaster was identical—namely, the explosion of heated air 
and flour dust whieh had collected in the exhaust-room of 
the mills. A loud report about the hour mentioned, followed 
by « eloud of dust and the crash of falling masonry, was the 
first i ion that an alarming accident had taken place in 
the City Flour Mills. When the dust had cleared away it 
was scen that the u portion of the premises, fronting 
Craighall-road, and on the north bank of the canal, had been 
seriously injured, The roadway was covered, for a distance 
of over 100 ft., with stones and rubbish, and the boiler-bouse, 
which immediately abutted on the roadway, was complete! 
wrecked, the boi themselves being seriously injured, 
and their connexions with the engine destroyed. Above 
the boiler-house, which was a low building by itself, was 
the exhaust-room of the mill. The outer wall of this part of 
the premises was thrown down on to the boiler-house, caus- 
ing the damage to the machinery; and an immense water 
tank, which oceupied the entire roof of the exhaust-room, 
and which was used for the feeding of the boilers, was like- 
wise wrecked. Fortunately no person was injured. The 
fracture of the water tank on the roof of the exhaust-room 
caused a flood of water to rush into the damaged part of 
the premises, and extinguished the flames which | burst 
out when the explosion occurred. No estimate has yet been 
formed as to the amoant of the damage, which is said, how- 
ever, to be ¢overed by insurance. 


ae Coalfield— Discovery of a New Scam-—Of late 
years Kilayth has formed the centre of a large mineral field, 
which ines to become one of the most important coal and 
iron districts in the West of Scotland. The principal mine 
owners in the neighbourhood are the Mesars. baird, of Gart- 
sherrie. They own a large number of coal and ironstone 
its; and they are about to add largely to the number, 
aving recently struck upon an immense seam of good coal. 
The new seam is said to be from 3 ft. to 4 ft. thick, and to 
extend in an easterly direction from Kilsyth to Denny, a dis- 
tanee of about seven miles. persons who are competent 
to express an opinion on such matters affirm that it wil) take 
over one hundred years to work out the seam, and it is 
also stated that the coal yields the finest coke, and will 
bring at least Zis. ton in the market. The firm have 
pam ( Saimscnand tie sinking of two new shafts, which will 
e 200fathoms indepth. In order to accommodate some 
of the miners who will be required for the new workings, 
three ranges of substantial cottages, supplied with many 
modern conveniences, are in course of erection on a lerge 
vacant and apparently suitable piece of ground near to the 
The mining trade hae been greatly disturbed in this 
asin other districts during the year, and many men have 
gone elsewhere in quest of employment; but consequent on 
the im t discovery referred to, a speedy revival of trade 
is eon! ly anticipated. It may be added that other pro- 
prietors are also at the present time sinking new ironswre 
and coal pits in the same locality. 
New Project of the Caledonian Railway Company.—It is 
stated that the Caledonian Railway Company have had a 
now linéof railway surveyed from Perth to Burntisiand, vid 
Jowdenbeath, more or less paraliel with the Great Northern 
Turnpike. 

Hamilton and Ferniegair Railway—Barnclinth Bridge. — 
The works in connexion with the tormation of the railway 
line through Hamilton to Ferniegair are making satis‘actory 
progress, but it is expeeted that at least a twelvemonth must 
yet elapse the line is ready to open for traffic, although 
the works have been two and a half years in opera- 
tion. Its cost is expected to be about 250,0001. for 24 miles 
of track. One important feature in the works is a viaduct, 
or bridge across the river Avon, at Barnclinth. This is the 
first railway bridge over the Avon, and when finished it will 
be one of the bandoomest of the kind in Scotland, as it was 
made a condition of the Bill passing through Parliament 
that it should be constructed in harmony with the pic- 
turesque surroundings of Barnclinth, the property of Lady 
Ruthven, which is most r tically and pl tly situated 








The bridge has four arches—two of 5° ft., and two of 30 ft, 
span, the top of the parapet wall is about 70 ft. above the 
bed of the river. The total cost is estimated at 70001. The 
foundation stone of this bridge was laid yesterday with 
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G-m.b., at Glasgow ose 87 6 76 6Gto 77 6 
Gartsherrie ,,  «. or ove 108 6 840 
Coltness to eee ove oe 108 6 850 
Summeriee ,,_... ove ove 100 6 B06 
Carnbroe Sa ae 920 B16 
Monkland =, os ws . | 90 776 
Clyde Wi oe an see 900 776 
Govan, at Broomiclaw_... ooo 87 6 776 
Langloan, at Port Dundas oe 105 0 830 
Calder yo «1M 88 
Giengarnock, at Ardrossan eos 97 0 820 
Eghnton ee ove 866 760 
Dalmellingten ,, ove 87 6 760 
Carron, at Gran outh, selected 1oo 

at Leith oe ove ; oes 102 6 85 0 

, at Bo'ness ino oe 90 800 

(The above all deliverable dng 
Bar iron ose one ose ove . 
Walk veds on le (le i, 
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Reaprne CAses.—Reading Oases for containing twenty-six 
Numbers of ENGINEERING have now been prepared, and may be 
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NOTICE TO AMERICAN SUBSCRIBERS, 

In consequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States. Communications may in future be addressed to 
Ma. Georges Epwarp Haaprne, C.E., of 62, Broadway, New 
York, who is our accredited representative. 

In anewer to numerous inquiries, MR. CHARLES GILBERT begs 
to state that Subscribers in the United States can be supplied 
with “ ENGINEERING” from this office, post free, for the sum of 
li. 15s. 8d. (8.56 dole., gold) per annum, payable in advance. 
Subscriptions (payable in advance) for this Journal (delivered 
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SPECIAL NOTICE: GERMAN EDITION. 

Tus Publisher of this Journal begs to announce that ar- 
rangements have been made with responsible Publishers for the 
simultaneous publication in Vienna of an Edition of ENGINEER- 
ING in the German language, and that a large circulation of this 
Edition throughoat Austria, Germany, Russia, and Switzerland, 
is guaranteed. The necessity for such a Journal has long been 
feit throughout these countries, where no similar publication at 
present exista, and the entire absence of competition will go far to 
asure the immediate success of the undertaking. The Publisher 
of ENGINEERING wishes to call the attention of ees and 
Manofacturers to the advantages which the German ition will 
present as a medium for advertising, and arrangements have 
been made by which very favourable terms for Advertisements 
may be secured. 

Applications for Advertisements, ae well as for Subscriptions to 
the German Edition, are received by the Publisher of ENGINEER- 
ING, at the Offices, 37, Bedford-street, or by the Publisber of the 
verman Edition, Mr. CARL FRomM&, No, 2, Giockengasse, Leopold- 
stadt, Vienna. 
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We give with the present number a double-page Plate of 
a Slotting Machine constructed by Messrs. William 
Sellers and Co., Philadelphia. The description of this 
Plate will be found on page 232. 
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_ THE THORPE COLLISION. 

fuk past week has been marked by the occur- 
rence of one of the most fearful railway disasters 
which we have ever had to record, and one in fact 
which is almost without a parallel in the annals of 
English railways, With the general features of the 
Thorpe collision, as described in the daily press, our 
readers are no doubt perfectly familiar, and al- 
though we propose to state them briefly here, we 
de so not with the idea of narrating new facts, but 
rather with the object of facilitating the deduction 
from facts already Seses, of the lessons which they 








eastward to Brundall, a distance of 5} miles; from 
Soundeihin deahhs lan entandeee nadie: a teatear 
distance of 6} miles; and from Reedham two single 
lines lead off, the one to Yarmouth and the other to 
Lowestoft. The collision, which has been attended 
with such melancholy consequences, occurred on the 
length of single line between Norwich and Brundall, 
about 1} miles from the Thorpe station at the former 
en and close to a point where the line crosses the 
iver Yare. Indeed, after the collision several of the 
carriages of the down train remained on the bridge 
by which the river is here crossed, this bridge being 
at present in course of being widened to accommo- 
date the double line. As to the immediate cause 
which led to the collision there is fortunately, or 
unfortunately, no doubt whatever. The length 
of single line between Norwich and Brundall, instead 
of being worked on the “staff” system, as is the 
case with almost all the lengths of single line on 
the Great Eastern Railway, is worked by telegraph, 
the use of the line for any train out of its turn being 
only permitted after an authorisation to start such a 
train has been received at the station of —— 
from the station at the other end of the aps 
Of the weak points in this arrangement we shall 
speak afterwards. The trains between which the 
fatal collision took place on the night of the 
10th inst. were the up-mail from Yarmouth to 
Lowestoft, and the train which may be regarded as 
the continuation from Norwich of the down express 
leaving London at 5 p.m. The former or up-train 
consisted of two sections, one from Yarmouth 
and one from Lowestoft, these two sections being 
united at Reedham. Following the engine and 
tender there came first the Yarmouth section, con- 
sisting of seven vehicles, namely, a loaded fish 
truck, a brake van, two composite carriages, a 
third class, a mail van, and another composite 
carriage. Behind these came the Lowestoft section, 
consisting of six vehicles, namely, a brake van, a 
third-class carriage, a first-class carriage, two 
second-class carriages, and another third-class car- 
riage. ‘The up-train thus consisted, exclusive of the 
engine and tender, of thirteen vehicles. The down 
train was slightly heavier. It, like the up-train, 
was made up of two sections, one being intended for 
Yarmouth and the other for Lowestoft. The front 
or Yarmouth section consisted, besides the engine 
and tender, of ten vehicles, namely, a horse-box, a 
second-class carriage, an open third-class carriage, 
a first-class carriage, another third-class, two 
composite carriages, two more third-class carriages, 
and a brake van. Behind this came four vehicles 
forming the Lowestoft section, namely, a second- 
class carriage, a first-class carriage, a third-class, and 
a brake van, Thus altogether this train consisted 
of fourteen vehicles, besides the engine and tender, 
and its gross weight was probably about 160 tons. 
According to the time table the up-mail should 
arrive at Brundall at 9.25 p.m., and should remain 
at that station until it is passed by the down train 


;| from Norwich, this latter being supposed to leave 


Norwich at 9.10 p.m. and to pass Brundall (where 
it does not stop) in sufficient time to prevent any 
delay of the up-mail. But as we have already 
stated the down train from Norwich forms a kind 
of continuation of the down express from London, 
and hence its departure from Norwich is delayed in 
the event of the non-punctuality of the latter train. 
As a rule it appears that if the down express is so 
late at Norwich that the continuing train cannot 
be sent off before 9.35 p.m., the custom is to give 
leave for the up-mail to come on from Brundall, 
the down train being then, of course, kept back 
until the arrival of the up-mail at Norwich, On 
such occasions when a train is worked out of its 
turn it appears to be also the rule that before the 
down train is started, a telegraphic message should 
be received from Brundall that the line is clear. 

On the night of the 10th inst. the down express 
did not arrive at Norwich until 9.23, but in the 
opinion of the station-master there was still time to 
transfer such of the passengers as had to continue 
their journey further, and to get the down train off 
to Yarmouth before 9.35. It appears, however, 
that, notwithstanding this, the night inspector at 
Norwich, Mr. Cooper, gave to the telegraph clerk a 
message—reported only to have been given verbally 
—advising the station-master at Brundall that the line 
was clear for the up-mail to come on before the down 
train left Norwich. The precise wordsof thismessage 
wedonot yet know, and there are some circumst ces 
about its despatch which are not yet clear, but: ‘ch 





a 
have flashed upon Mr. Cooper, for he at 


rushed to the office and to Brundall, 
«Stop mail.” Almost ree ag tle comes 


back the reply, “‘ Mail gone,” a which de- 
stroyed all aa and which cupeaped tet the horror- 
stricken officials at Norwich the certainty that a 
horrible calamity was inevitable, if indeed it had 
not already happened. With the subsequent course 
of events it is not our province to deal here. The 
fearful effects of the collision have been described 
most ably in our daily contemporaries, and we could 
add nothing to the pictures which they have so 
vividly brought before the mind of the terrible 
catastrope—a catastrophe which, up to the present 
time, has been the cause of twenty-two deaths, be- 
sides injuries to over sixty persons. Suffice it to 
say that nothing appears to have been wanting on 
the part of the railway officials to render prompt 
and efficient assistance both to the injured and un- 
injured passengers. 

We now come to the causes which led to the 
disaster. Of course the immediate cause lay in the 
actions of Mr. Cooper, but the contributory causes 
were, first, the unpunctuality of the express, and 
second, the system on which the line between Nor- 
wich and Brundall is worked. Respecting the first 
of these contributory causes there is little to be 
said, for although in this instance the unpunctuality 
of the express may be regarded as the primary 
cause of the disaster, yet we maintain—and always 
have maintained—that all railways should be so 
worked that unpunctuality should not in itself be 
a cause of danger, however great may be ite powers 
of trouble and annoyance. In other words we 
maintain that at whatever time a train may arrive 
at a given station there should be the power of in- 
suring its safe transit to the next so far as the inter- 
ference .of other traffic is concerned; and hence 
although the unpunctuality of the express at Nor- 
wich on the 10th inst. in one sense led to the colli- 
sion, yet we do not consider that it ought to have 
been ible for it to have led to any such results. 
We therefore turn to the second point, namely, the 
manner in which the line between Norwich and 
Brundall was—and we believe still is—worked. 
We have, in the early part of this article, referred 
to the “ staff” system as being extensively used on 
the Great Eastern Railway for working single lines, 
and before commenting upon the system employed 
for controlling the traffic between Norwich and 
Brundall, it may be advisable to explain what the 
“« staff” system is. A further reason for our doing 
this lies in the fact that the system has been incor- 
rectly or rather imperfectly described in some of our 
contemporaries, 

According to the “ staff’ system, the single line 
to be worked is divided into sections of convenient 
length, and for each section is provided a “ staff,” 
this ‘ staff” being a piece of wood of about the size 
of a policeman’s , encased at one end in a brass 
socket of particular form. The “staffs” for the 
various sections are generally distinguished by dif- 
ferent colours — given to them, and their brass 
casings are also le of different cross sections for 
a reason which we shall explain directly. At each 
station constituting the of a section, is a box 
in which are placed blank forms or “ tickets,” 
as they are called, these tickets acting as the repre- 
sentatives of the “ staff” iteelf under certain cir- 
cumstances. ‘The t‘ckets for the various sections 
differ from each other, and the boxes in which the 
are placed close with a spring fastening, and eac 
can only be opened by the application, as a key, of 
the * staff” belonging to the particular section to 
which the tickets in the box refer. The object of 

iving the sockets of the various “ staffs” different 
sa will now be apparent, Each “ staff” confers 
upon its holder for the time being the control of the 
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Supposing the ‘ staff” to be at A, and a train to be 
ready to start for B, the station-master hands the 
+ etaff” for the A~—IJ} section to the driver, and this 
constitutes his authority to procee 1 om the starting 
signal being given Ae a rule the taff’ when in 
possession of thedriver i rted in a suitable bolder 
provided on the side of the engine hand-rail for that 
purpose, so that the fact of the driver having the 
*‘atall” may be seen by the station oflicials. On 
arriving at Li, the driver hands over the A—B * staff 
to the staton-master ther and, if » has to pro- 
ceed further, obtains the “staff” for the next, or 5b —( 
section, and so on. ‘The “ staff” for the A—Bb section 
would now be at station B, and the station-master 
there can if he chooses forward a train to A, using 
the “ ataff” as hia authority. This then is the staff 
system in its simplest form ; but it will be readily 
seen that if not capable of some modifications it 
would not unfreq iently by 
conveniences, For instance, 
deacribed, it would only be 
in opposite directions alte: 
of two trains consecutively in one direction being 
reudered impossible from t want of some means 
of returning the “staff” to the forwarding station. It 
is to avoid this inconvenier hat the ticket boxes 
of which we have already spoken are provided, Let 
stafl t me é tation A, and 
ree trains to de- 


with vrave in- 
aa above 
nd trains 
wwarding 


us again suppose the * 
let the station-master there have t 
spatch before there is a return train from B 

these circumstances, the mode of procedure 1s as 
follows The station-master at A, using the * staff” 
as a key, opens the box containing the tickets for the 
A—B section, and taking a ticket, fills it up accord- 
ing to an established form and hands it to the driver 
of the train as his authority to proceed. After a 
l ali while 
No. 3 train is despatched witl 


of the tion then passing imto the 


ed to the driver of No. 2 train 


hands 


control 


of the station-master at I Lhe hole * staff” | 


system is very simple, very etl , and where it is 
ad pte Lit 
should occur except by gro iscond 
pa t of those controlling 
While, however, the * staff i 
wivantages we have just enumerated, it 
one defect—if, indeed, it be a defect—which has 
been suppoged to render it inapplicable for the 
control of the trallic on such a piece 0 i 
between Norwich and Brundall. It is an essential 
element in the regular 
‘‘ staff” system that it should be 
nd of a section the “ stafi 
time, and that it should be there when 
wanted For instance, if a train arrives, say at A, 
and owing to the delay of a train from B, the * staff” 
has not yet arrived, then the train first mentioned 
must stop at A, until the arrival of the train from 
I, however long this delay may be, and notwith- 
standing that in the interim there might have been 
plenty of time for the train going towards I to make 
the run over the A LT his characteristic of 
the ** staff” system has been urged as a reason for its 
non-adoption on the length of single line between 
Norwich and Brundall, and considering the amount 
and irregularity of the traffic over that length, it 
is possible that at some times of the day the 
adoption of the * staff” system of control might have 
produced certain delays and inconveniences. As far 
as the two trains which lately came into collision are 
concerned, however, this objection certainly does 
not apply, notwithstanding that it has been strongly 
urged in some quarters, it has been asserted that, 
inasmuch as the down express was subject to un- 
punctuality, there would on many occasions be 
grave and unnecessary detentions of the up-mail 
attendant upon the adoption of the “ staff” system ; 
but in reality no such detentions need have been 
caused, We will explain why. 
normal condition of things, the 9.10 down train 
from Norwich would be the first to start, and if the 
‘staff’ system had been in use, the “ staff” would be 
kept at Norwich for that train, which would carryit to 
Brundall, where it would be transferred to the driver 
of the up-mail. If, now, the down express happened 


13 Im possi * th any eur 
ict on the 


syste! 


known at which 


yiven 


D se cuion 


to be so late that it was advisable for the up-mail to | 


take precedence of the down train, then the proper 
course to adopt would be as follows :—The lateness 
of the down express would be—or should be— 
known at Norwich long before the train was due 
there, and there would thus be ample time for the 
engine of the down train to Yarmouth to be de- 
tached from its train and to run “light” to 
B , taking the *‘ staff” with it, and there await- 


ing the up- On the arrival of the latter at 


able interval, another ticket is withdrawn and | 
l finally | 
‘ ataff” itself, the | 


g of trains | 


p¢ a8es3ses the | 
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as that | 
working of traffic by the | 


is required to be at a| 
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Brandall, it could at once proceed to Norwich with 
the ‘+ staff,” the light engine returning with it, and 
thus being in readiness for its own train. The only 
inconvenience of this arrangement would be, that 
the engine of the down train would have to run 
some eleven or twelve miles light, but the expense 
of this is practically nothing, particularly when 
compared with the security which the adoption of 
the plan would insure. 

‘The remarks we have just made refer only to 
the particular trains concerned in the late aceident ; 
hut it may happen that at some portions of the day 
the nature of the tratlie to be accommodated be- 
tween Norwich and Brundall is such that the “ staff” 
system would become impracticable. If this be so, 
then we say ‘fhat such traflic has no business to be 

ked on a si i. The company them- 
elves appear to have arrived at this conclusion, for 
as we have said, the doubling ofa part of the lineis 
now in progress. We shail not, however, at present 
dwell upon the point, although we may possibly 
have more to say concerning it after some progress 
has been made in the official inquiry. Even if we 
grant, however, for the sake of argument, that at 
present the system of controlling the traffic by 
telegraph was the only one practicable on the piece of 
line between Norwich and Brundall, we still maintain 
that such a system of control might have been ap- 
plied in a manner giving much greater security. One 
way in which the system adopted was capable of 
breaking down has been proved by the accident, 


J 
le line al all, 


but it is easy to conceive others of more probable oc- 
curre If a single line is to be worked by tele- 
graph at all the only way in which we can conceive 
fair security to be insured would be by the adoption 
| of a system having the general characteristics of the 
following : Taking, for an example, as before, anideal 
section having the terminal stations A and B, let 
these two stations be connected by a line of telegraph 
provided with a printing instrument at each station, 
these instruments being arranged to print both the 
forwarded and received messages. If a train was to 
be sent from A to B, the station-master at A would 
| advise B of this fact, and if the line was clear would 
| then receive from B the permission to start the train 
Lhe printed message giving this permission should 
then be handed to the driver of the train standing 
}at A as his authority to proceed, and until this 
message had been handed over to the station-master 
at B on his arrival there, and A had been advisedof its 
receipt, the line should be regarded as blocked from 
both ends, The printed telegraphic message would in 
| this case constitute an equivalent for the *‘ staff” 
sent by telegraph, and it is diflicult to see how an 
accident could oceur except by the simultaneous care- 
| jessness or misconduct of the officials at both ends 
| of the line. Of course, the great point is that the 
| driver should have as his authority not any verbal 
| comman 1, but a printed message which he can read 
for himself, transmitted from the end of the section, 
towards which he is going. 
The present notice has extended to such a length 
that the demands upon our space compel us to touch 
| but briefly upon some other points which the Thorpe 
| collision suggests. Seeing that both drivera and 
their firemen met their death in the sad affair, there 
is little chance that any evidence will be forthcom- 
| ing as to whether either train had any warning of 
| the approach of the other. Where the collision 
occurred there is a slight curve, and the night was 
dark and wet, while the speeds of the trains have 
been estimated as twenty-five and thirty miles per 
hour, so that the warning, if it was received at all, 
must have been an excessively brief one. Inasmuch 
as the up-mail was more nearly approaching a sta- 
tion, its driver, Prior—who was a first-class man— 


would be the most likely to be keeping a keen look- 


out, and it is in fact stated that the remains of the | 


mail engine afford evidence of Prior having partially 


(which was operated by a screw) having been found in 
half back gear. If this be so, there is good reason 
for believing that had the trains been fitted with con- 
tinuous brakes some portion, at all events, of the 
damage would have been prevented. ‘Taking the 
general circumstances of the case into consideration 
| we believe that no system of continuous brakes yet in- 
| vented, or likely to be invented, would have averted 
| the collision; but it is at least possible that such 
| brakes might have modified the results. It must be 
| Temembered that a brake like the Westinghouse, 
| under the control of the driver, can be applied in less 
time than steam can be shut off, and that to a driver 
who is in the habit of using it its application in a 
time of danger is instinctive. Even a mean brake 
power of only 150lb. per ton of train—and the 


reversed before the collision, the reversing lever | 
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Westinghouse brake when fully applied has beep 
proved to give very far more than this—would guffieg 
to reduce the speed of a train from 30 to 20 miles 
per hour in 7 seconds, and in a run of little over 
90 yards. Even after a collision too, continugns 
brakes, if they have been applied, do much good by 
preventing recoil, a fact which was proved some time 
ago ata collision near the Victoria Park Junction, 
where a train fitted with Barker's hydraulic brake 
ran into a goods train. In the case of a collision, 
like that at Thorpe, a continuous brake could not, of 
course, do much, but we believe that it would do 
something, and even if it had been the means of 
saving a single life the cost of its application would 
have been well repaid. 


SCIENTIFIC INDUSTRY. 

MANCHESTER, ever in the van in all that pertains 
to the development of industry, is wisely devoting 
its energies to the diffusion of information tending 
to render labour less laborious, and to the increased 
application of scientificknowledge to every-day work, 
‘Lhe Society for the Promotion of Scientific In- 
dustry which last year made its first public effort 
by organising a show of appliances relating to 
economy in the consumption of fuel, just at the 
time when coal was dearest, has now issued its con- 
ditions for the exhibition of appliances for the 
economy of labour, and the selection made appears 
to be as opportune as was the last. 

In order that the best success shall attend the 
exhibition te be opened in March néxt, it is vs ry 
desirable that the purposes of the Council, composed 
as it is of large employers of labour, all intimately 
acquainted with present labour difficulties, should 
be most clearly appreciated, and to this end we 
have sought to learn their views that we may call 
the attention of our readers to them. And first 
we gather that the main object of the Society is 
not simply to collect a large assortment of all sorts 
of well-known machines made in the most perfect 
way by those who feel that to exhibit their work is 
an important advertisement of their goods, but 
rather that more of the hundred and one little 
clever ideas known here and there throughout 
various trades, should be brought prominently to 
light, under the special protection afforded by the 
Act of Parliament specially framed in reference to 
such exhibitions, 

We think it is scarcely understood by many a 
mechanic and many a workman engaged in our 
| various manufactories, that they may exhibit at such 
a show as that under consideration, appliances of 
their own invention, either alone or in combination 
with other arrangements of machinery, so that they 
j may receive the examination and criticism of the 
| visitors, and call proper attention either to the 
| inherent value, or to the worthlessness of the idea 
that may be exhibited under full protection of the 
Act, so that should a good opinion be formed by 
those competent to judge, further steps may be taken, 
under letters patent, for the development of the in- 
vention, And not less important is the considera- 
tion that good notions are likely to draw the atten- 
tion of those who may render the working-man in- 
ventor the aid of capital or means of introduction 
which perhaps might otherwise be long sought for 
in vain. 

We believe that in every kind of manufacture 
there are numerous * little dodges” (if we may use 
the term without a derogatory interpretation being 
put upon it) that are exceedingly valuable, and 
their extended influence might widely benefit the 
jnation and the world. How often it has been 
jshown that a great result has arisen from some 
apparently trifling suggestion emanating from the 
| brain of some thoughtful working man, to whom 
| little or no benefit has ever come as the result of his 
| clevernesa, If this country is to keep its position in 
| the mechanical race with the world, it cannot afford 
| to let any light be hidden from view. All must be 
brought forward and receive their fall and due re- 
| ward in actual use, for the benefit not only of the 
| public, but of the inventor also. 

An exhibition such as that proposed for next 
| year, and such as that held this year in Peel Park, 
jacts as a huge sieve to riddle the numerous pro- 
posals that come forward, It is perhaps too soou 
examine the catalogue of the last exhibition, and to 
inquire how many of the brilliant inventions there 
| displayed and lauded by their exhibitors, have col- 
lapsed or become nonentities during the few months 
that have succeeded, but assuredly some have found 
their level ere now. So it will be again. The true 
and good will keep before the eyes of those capable 
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of properly estimating them, and will ultimately 
find their full value. As surely as some exhibited 
notions have thus fallen to the ground, so surely 
have others made their position secure in conse- 
mence of the prominence given them by that first 
Exhibition of this Society. 

Another word or two is, we fear, still necessary 
to be said to disabuse the mind of the working man 
from the notion that this and all other such publica- 
tion of mechanical notions is detrimental to his 
status as a working man. 

It is strange that it takes so much to persuade 
working men that any machine that can do his work 
as well or better than he can is a direct advantage 
to him, and we searcely hope to be able to touch 
the “ philosopher's stone” of wisdom so ably as to 
persuade those yet unconverted, to look on the 
matter with our eyes. Still we would call the atten- 
tion of workmen to the fact, that every improvement 
in mechanical appliances Aas ultimately benefited the 

ation, and in so doing each individual has had a 

hare, and we wish to remind them, that by such 
means as the forthcoming exhibition they, the indi- 
vidual workmen of our country, may each and every 
one of them have the opportunity of adding not only 
to the nation’s knowledge and wealth, bat to their 

wh prosperity. 

lhe two divisions arranged for by the Council of 
the Society, as may be gleaned from our advertising 

lumns, each embrace a very wide field. To the 
mechanical engineer the first alone would form an 
exhibition complete in itself, and it is sure to con- 
tain very many of the most recent improvements in 

e yarious articles comprised in each class, for the 
list embraces almost every machine that .can be 
found in the whole range of engineering establish- 
ment 

And the second division, under the simple head 
of Domestic Appliances, embraces an equally im- 
portant field, touching not simply Isbour-saving 
machines of all kinds—stoves, fireplaces and ranges, 
and other household articles—but it extends its 
arm so as to embrace the. all-important sanitary 
department in which, with all our modern inven- 
tions, we seem to be still far behind the position due 
to this practical and scientifie nation. 

It is to be feared that one very great difficulty in 

the application of improvements in this important 
matter lies beyond the reach of the bulk of our 
population. For even if one’s house is one’s own, 
and it be furnished with all that skill and money 
ean obtain, the evil that may begin at the very first 
point of contact with the outer world may be en- 
tirely beyond control, For be the internal arrange- 
ments complete and perfect as they may, if they are 
not in unison with the appliances beyond the house- 
walls, the evil is little if at all remedied. And then 
how few are placed even in such a position. Does 
any one householder in a thousand know anything 
ahout the sub-drainage of the premises in which he 
lives? Or even if he does, and he knows them to 
be imperfect, can he make the landlord alter them ? 
And even then, be that all done, the same trouble 
still lies at the door if the town or village authori- 
lies are not active too. Disinfectants here come in 
and render such aid as they can, and very valuable 
no doubt they are as a stop-gap while we are 
waking up to the necessity of very broad and 
powerful legislation on the all-important subject 
wh eh affects the health and well-being of the 
peopie, ‘ 
And, then, this second division does not stop even 
here, but goes on to the collection of mechanical 
and scientific toys and other apparatus for the in- 
struction and employment ef children. Surely here 
i & class which should be well looked into, and it is 
0 be hoped that many good and soundly useful 
ideas will be shown that shall supplant a great deal 
of the rubbish that has hitherto furnished our 
burseries with materials for daily amusement and 
lnstruction—less tawdry show, and less injurious 
pant, and more that will really instruct, as well as 
please. ‘The last class will doubtless contain a most 
Valuable and interesting collection of writing and 
Sopying materials, and may embrace in that which 
relates to the carrying and transmitting of messages, 
* very extensive assortment of machinery, 

During the existence of the first eat Inter- 
national Exhibition held in Hyde Park, in 1851, a 
a - 100/. was offered by a gentleman connected 
— aes for the best essay on the exhibits 
“im rere oe had reference or were eine 
eds vanking. And the result was a e 
} , Containing a vast collection of valuable 


had they simply been asked if they had seen any- 
thing specially suited to any one branch of busi- 
ness, such, for instance, as that named. 

it would no doubt be of great interest if others 
would follow in the steps that were taken to induce 
that compilation, and offer prizes such as would 
induce others to give special attention to the 
various departments of this forthcoming Exhibition, 
and each one confining himself to a simple purpose, 
try to collect in a useful form the whole cream 
of the show, for it is only when matters are 
viewed with definite purposes in the mind that the 
full value of what is seen can be appreciated. 

We rejoice that the success of the last Exhibition 
of the Society for the Promotion of Scientifie In- 
dustry was so thoroughly satisfactory as to justify 
the Council in attempting this their second effort 
thus speedily, and we wish that their expectations 
may be most fully realised, and that the reward due 
to their enterprire may be attained by the collection 
of suitable exhibits, and by the visits of many 
thousands of carnest seekers after useful knowledge. 
Deputations from many foreign countries came 
last year to see and to report, and we hope that 
many others will again be sent, and that they 
will gain much practical information from their 
visite. 





THE GERMAN IRONCLAD “ DEUTSCH- 
LAND.” 

‘TWENTY-FIVE years ago Prussia could hardly have 
been said to have a navy, for her fleet only con- 
sisted of one sailing corvette and two gunboats; 
but the Danish war of 1848 and the subsequent 
bloekade of the Baltic evinced to the authorities at 
Berlin the ,absolite necessity of adding to their 
naval forces. The commencement of the German 
navy may, therefore, be said to date from that 
Fen i for towards the end of the year 1849 it had 


‘en increased by two steamers and forty gun- 
ts, and in the two succeeding years the addition 
was made to it of four more vessels, viz., the brig 
Mercury, two despatch boats, and the corvette 
Dantzic. From this time up to the year 1860, when 
the building of ironclad ships was first commenced, 
the German navy was steadily increased by the 
addition of mamy wooden ships of war, and 
reached the number of thirty-one steam vessels, 
eight sailing ships, and forty-two gunboats. But 
soon after the commencement of 1860, it was deter- 
mined at Berlin to increase the navy by ten ironclad 
frigates. ‘These were not all laid down in Prussia, the 
Arminius being built by Messrs. Samuda Brothers, 
of Poplar, and the King William, which was origi- 
nally designed by Mr. E. J, Reed for the Turks, 
being purchased by the German Government, on 
the former failing to fulfil their engagements. Some 
of the others, too, were built in France at the 
Forges et Chantiers, But after the close of the 
Franco-Prussian war, the Imperial German Govern- 
ment again deemed it necessary to increase the 
strength of the navy, and Mr. EF. J. Reed, C.B., M-P., 
the late chief constructor of our own navy, was asked 
to design two frigates for them, which should earry 
heavier armour than any ship they had then afloat. 
The contract for these two vessels was given to 
Messrs. Samuda Brothers, and the first of them, 
the Kaiser, was launched on the 19th of March last, 
while her sister ship, the Deutschland, glided most 
successfully down her slipway into the Thames last 
Saturday. 
In general features and arrangement these two 
frigates are similar to our own ironclad Hercules ; 
but they differ from her in numerous points of de- 
tail, all the latest improvements in naval science 
having been brought to bear upon them, both in 
the first design and throughout the construction. 
Mr. Reed, in carrying out his notions of the efficacy 
of short ships for fighting purposes, has given the 
Deutschland a length of only 285 ft, to an extreme 
breadth of 62ft., which will naturally make her 
very handy in maneeuvring, a quality likely to be 
one of great moment in future naval warfare, where 
tactics will necessarily play a most im nt part, 
As, too, she is to be supplied with Mr. J. McFarlane 
Gray's steam steering apparatus, her quickness in 
turning will probably be extraordinary for an iron- 
clad. Her depth in hold is 19 ft. 8 in., and extreme 
depth 4] ft. 4 in.; her burthen, builders’ measure. 
ment, is 5063 tons, while her displacement at her 
load draught of 24 ft. 6 in., is 7600 tons. Her angle of 
maximum stability is 44 deg. at load, and 42 deg. at 
light, draught. The system of framing is unique, for 
the vessel being both short and broad, greater trans- 


therefore both her outer and inner frames are of 
continuots angle irons, between which the longi- 
tudinal plates and angle irons are worked. She is 
built on the bracket prs system like the Invincible 
class, and has a depth of 39in. in her vertical keel, 
while her longitadinals diminish to 33 in. in breadth 
and then inerease to 45 in, at the armour shelf, 
The wing passages, with which the Hercules and 
Bellerophon were fitted, have been left out as un- 
necessary, and though like both of these vessels she 
has two bilge keels on either side, the lower one of 
which, as in their case, is made of wood with an 
outer fillae piece lightly put on so as easily to come 
off in the event of her taking the ground at any 
time, yet the upper one is made of iron only, being 
composed of a plate connected to the side by two 
angle irons, She is divided into nine compartmenta 
by transverse water-tight bulkheads, and her double 
bottom is in 32 water-tight compartments, so that 
in case Of her striking on a rock, not more than four 
could be filled with water at once, the cubic capacity 
of the four being about 40 tons. 

She has one central battery on the main deck 
eatrying four guns on each side, of which the fore- 
most ones fire 3 deg. within the fore and aft line, 
and thus afford a converging fire ahead, while the 
embrasures are so arranged that the fire of all the 
guns on one side converge at a point 276 ft., or 
about one ship’s lemyth, distant, is battery over- 
hangs the about 3 ft. 6 in, at the fore end, and 
1 ft, 6 in. at the after end, but it is within the ex- 
treme breadth of the ship, and the embrasure ports 
are fitted with heavy forgings on a new plan, so as 
to protect the gunners as much as possible. ‘Tho 
pans are to be Krupp’s 26-centimetre steel breech- 
oading guns, having a bore of 10} in., and weighing 
about 22 tons each. ‘To complete the all-round fire 
a Krupp 22-centimetre gun of 84-in, bore, weighing 
about 18 tons, is to be placed on the main deck aft, 
capable of being trained to an angle of 15 deg. on 
each side of the middle line, and protected with 
armour plates or teak backing. 

The height of the port sills above the load water 
line ia 1] ft. ‘The armour at the water-line in the 
wake of the engines, boilers, and magazines, is 10 in. 
thick, and elsewhere on the belt it is 8in. amid- 
ships, tapering to 5in. forward and aft. In the 
central battery it is 10in, at the port sills, § in. 
on the sides, and 7 in, on the bulkheads. The wood 
backing is of teak, 10in. thick, placed upon two 
thicknesses of fin, plate, which are supported by 
10 in, frames, spaced 2 ft. apart, ‘The armour on 
the belt abaft the battery extends 5 ft. 6 in, below 
the water line, and 6 ft. 6 in. above it, while in front 
of the battery it extends to 2ft. Gin. above the 
water line up to the lower deck, which is covered 
with protective plating in two thicknesses, 2 in. 
thick, for 10 ft. in front of the battery bulkhead, 
and l4in, thick from this forward. 

There is an armoured bulkhead at each end of the 
battery, that forward extending down to the lower 
deck in order-to protect the engines and boilers 
against plunging fire. The upper and main, and 
the part of the lower deck, as has been described, 
are also protected with plates. The portion of the 
upper deck over the battery is covered with jin. 
steel plates, and 4 in, plates before and abaft, while 
the entire surface of the main deck is covered with 
steel plating }in. thick abaft the battery, and j in. 
thick in the battery and before it. 

The lower deck is not plated abaft the forward 
armour bulkhead. The ship is supplied with a very 
efficient system of arrangement for driving, pump- 
ing, flooding, &c. ‘The capstan and fire engine are 
worked by an auxiliary steam engine, which can be 
supplied with steam either from the main boilers, 
or, in case steam is not up in them, from a small 
separate boiler attached to the engine. The hawser 
pipes are placed in the upper deck, and therefore 
special arrangements have been made for the bitts, 
as had to be done in the Hercules. The steering 
wheel, engine-room, and battery can be communi- 
cated with by means of telegraph, placed on the 
upper deck, and protected by armour plates, and 
close to them a small armour shield is fitted, behind 
which two officers could, if necessary, hold a con- 
sultation. The whole of the cabin arrangements are 
being completed in Messrs. Samuda’s well-known 
efficient style. Deviating from the usual course, the 
sick berth is in this ship placed on the main deck, 
instead of on the lower deck, preference neaiee been 
given to that position as being the better lighted 
and ventilated. The bottom of the vessel has been 
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verse than longitudinal strength is required, and 





coated with Redman’s antifouling composition, which 
proved so successful in the in the Medway, 
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and of which mercury is the chief ingredient used 
to resist fouling The engines have been made by 
Messrs. Penn and Son, and are a pair of horizontal 
direct-acting trunk engines of the collective nominal 
horse power of 1150 horses, but capable of exert- 
ing SOLO indicated horse power, arrang' d to work 
expansively, and having surface condensers and 
superheaters. The diameter of the cylinders is 
122 in., the length of stroke 4ft., and the pistons 
will make 75 strokes per minute, The boilers are 
tubular, and 8in number. It is calculated that a 
speed of 14 knots will be obtained under steam, but 
in order to secure the greatest efficic ney when under 
sail the Deutschland will be ship-rigged, with an 
area of 3900 8q. ft. of canvas with all sail set, and 
an area of plain sail of 2800 sq.ft. A_ special 
arrangement, too, has been designed to reduce the 
friction of the propeller, and to make it revolve 
easily when the ship is under sail only. It will 
then be seen that when the Deutschland is finished 
and ready for sea, the German navy will contain 
two of the most powerful armour-clad frigates at 
present afloat, 


THE BARROW HEMATITE IRON AND 
STEEL WORKS. 

In the course of our recent account of the meet- 
ing of the Iron and Steel Institute just held at 
Barrow, we mentioned that one of the chief estab- 
lishments visited by the members were the works of 
the Barrow Hematite Steel and Iron Company. 
Of these works we now propose to give some par- 
ticulars.® ‘The works under notice had their origin 
vartly in the blast furnaces erected at Barrow by 
Messrs. Schneider, Hannay, and Co., (the first of 
these furnace being built in 1859), and partly 
in the neighbouring steel works commenced in 
1864 by Sir James Ramsden. In 1866 these two 
undertakings were amalgamated, a company, named 
the *“‘ Barrow Hematite Iron and Steel Company, 
Limited,” being formed, and this company, not only 


* We may mention here that the Barrow Hematite Steel 
and Iron Works were described by us seven years ago (vide 
ges 162 and 175 of our third volume). Since that date, 
owever, many alterations and additions have been made 
the works, hence we believe that our present account will 
not be out of place. 


§ 


(For Description, see Page 221.) 
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becoming the proprietors of the iron and steel works 
already mentioned, but also purchasing the iron 
ore mines belonging to Messrs. Schneider, Hannay, 
and Co. The members of the last mentioned 
firm took, however, a large interest in the com- 
pany as shareholders and directors, while the Duke 
of Devonshire became the chairman of the company, 
Sir James Ramsden the managing-director, and Mr. 
J.T. Smith the manager. In describing the works, 
we shall speak first of the blast furnaces and their 
acce ssories, and subsequently of the Bessemer plant 
and rolling mills. 

At the present time the works include sixteen 
blast furnaces, of which thirteen are in blast. Of 
the total number, fourteen are arranged in a straight 
line parallel to the sea shore, and separated from 
the latter by a row of blast heating stoves, another 
row of blowing engine houses and boilers, and a 
tract of land on which have been erected a locomo- 
tive shed, extensive workshops, and some miscel- 
laneous buildings. The arrangement will be at 
once understood on reference to the plan which we 
give on page 229. The two remaining furnaces— 
which are those last erected—are entirely separated 
from the rest, they being situated at some little 
distance on the land side of the steel works. When 
the first furnaces were erected by Mesers. Schneider, 
Hannay, and Co., they were considerably nearer 
the sea than at present, quite an extensive tract of 
ground having been ‘‘ made” to seaward by the 
deposition of slag. This deposition of slag still 
goes on, but not to so great an extent as formerly, 
much of it being used for the new roads always in 
course of construction at Barrow. Furnaces Nos. 
13 and 14 in the main range, and the two last built 
furnaces, which we have mentioned as being situated 
at some distance from the rest, are 63 ft. high and 
20 ft. in diameter at the boshes, and some of the 
original 45-ft. furnaces have been raised to the same 
height. Some of the furnaces, however, are smaller 
than what may at present be considered the standard 
size, they being 56 ft. high by 16 ft. 6 in. in diameter 
at the boshes. Engravings of one of these latter 
furnaces as originally built were published by us on 
page 217 of our third volume. The two new fur- 

naces, and also all the other furnaces in blast, with 
| the exception of Nos. 1 and 2 in the main range of 





fourteen, are fitted with the bell and hopper arrange. 
ment, their tops being thus completely closed. The 
gas from the furnaces is sufficient to heat all the 
boilers for the blowing engines, and also the blast 
heatingstoves with the exception of those belongingto 
furnaces Nos. ] and 2, which are fired withcoal. With 
the exception of furnaces Nos. 1] and 12 in the main 
range all the furnaces are worked with cast-iron pipe 
stoves of the ‘‘bosfoot” pattern. Furnaces Nos. || and 
12, however, are provided with Mr. E, A. Cowpers 
regenerative gas stoves. ‘These stoves, we may re- 
mark here, are now getting largely into use, there 
being a considerable number in use or in course of 
erection in this country, while at Creusdt, Messrs. 
Schneider and Co, have, we understand, already 
erected twenty-one, while others are in progress, 
In the case of the main range of furnaces #& 
Barrow, the pig beds are all on the land side, and 
the furnaces are served by inclined hoists extending 
over these pig beds to the ore-mixing sheds, as show 
in the plan. There are six of these inclines, four of 
them having single carriages, while the other two 
have each two lines of rails and are each provided 
with two carriages ascending and descending alter- 
nately. The carriages of these hoists are so made 
that their upper platforms—on which the barrows 
containing the charges are placed—are horizontal. 
Each hoist is worked by a small pair of winding 
engines driving 12-ft. winding drums by friction 
gearing, the » Rime being provided with steam 
| brakes, which bear on to the grooves of the friction 
| gear and thus obtain a powerful hold. The pig beds 
are sufficiently raised to enable the pigs ©. 
readily loaded into wagons standing on a line which 
runs along the front of the beds, while the slag * 
taken away by lines leading off to the back of the 
| furnaces as shown in the plan. 
| ‘The ore used at the Barrow works is chiefly ob 
| tained from the company’s Park mines, neat Ask- 
| bam, it being conveyed in side-tip iron wage 
carrying about 5 tons each. The wagons are ™ 
along a raised line of railway in front of the mixing 
| or filling sheds and tip their contents into a ser 
| of drops on the side of the sheds furthest from the 
furnaces, a return line being provided for the emp'Y 
wagons. The coke, which is all obtained from ro 
neighbourhood of Darlington is also brought 
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filling sheds by the line just mentioned, the materials 
being conveyed from the sheds to the top of 
the furnaces by the six inclined hoists of which 
we have already spoken. The ore, which is used 
in its raw state, contains on an average about 57 
or cent. of iron; and from 34 to 35 ewt. of ore, 
* to9 ewt. of limestone, and from 19 to 21 cwt. 
of coke are used per ton of iron made. As will be 
seen from what we have said, the arrangements for 
handling the materials are excellent and give every 
facility for economical working. 

The blowing engines for the blast furnaces at 
Barrow are of five types, there being altogether 
twenty-one engines in connexion with the main range 
of furnaces, and another pair for the two new fur- 
naces. Of the twenty-one engines first mentioned, 
three, in No. ] engine-house, are beam engines by 
Messrs. Perry and Sons, of Bilston. These were, 
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with 24-in. steam cylinders and 4 ft. 6 in. stroke 
which were originally employed to drive exhausting 
fans for drawing gl on the blast furnaces, 
but which (the use of fans having been abandoned) 
were some years ago altered so as to drive by gear- 
ing a cran crams — which motion is given to 
e pistons of a pair of vertical blowing cylind 
66 in. in Gate tad 8 ft. stroke. The third = 
includes eight —<— constructed by Messrs. 
Perry and Sons, of Bilston, with 31 in. steam cy- 
linders, 69 in. blowing cylinders, and § ft. stroke. 5 
these engines the blowing cylinders are placed over 
the steam cylinders, the piston rod between the two 
cylinders being connected to a beam, the other 


end of which a fulcrum, formed by a s - 
ing link. From an intermediate point of ‘actomn, 
the connecting rod is led off. One of these engines 





was illustrated by us on page 175 of our third 
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which is very extensive, as shown in ose A 
bridge extending over the lines of rails which tra- 
verse this yard, connects the iron works with the 
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onginally, ordinary single-cylinder condensing 
engines, but they have now been each compounded 
by the addition of a high-pressure cylinder een 
the blowing cylinder and the main centre. In two 
of the engines the high and low-pressure cylinders 
are 46 in. and 4S in. in diameter respectively, the 
strokes being 4 ft. 6 in. and 9 ft. The blowing cy- 
linders of these engines are also 9ft. stroke and 100in. 
in diameter. The remaining engine in this engine- 
ouse is somewhat larger, its steam cylinders being 

#8 in. and 50 in., and its blowing cylinder 108 in. in 
diameter. __The strokes are the same as in the other 
a These beam engines are an excellent job, 
do their work steadily and well. They are 


worked With 35 lb. steam cut off at about half stroke 
in the high-pressure cylinders. Engi 


house No. 





2 contain- 


~vle of horizontal con 


ing engines 





volume, The fourth group also consists of eight 
engines of the same type as those last mentioned, 
except that in this case the beam ends are hung 
at their centres from a supporting link, while the 
piston rod is connected to one end of the beam and 
the connecting rod to the ‘other. Lastly, the two 
new furnaces, Nos. 15 and 16, are supplied with 
blast by a pair of vertical engines constructed by 
Mesars. Daniel Adamson and Co., of Hyde Junc- 
tion, near Manchester, these engines having 35 in. 
steam cylinders, 78 in. blowing cylinders, and 5 ft. 
stroke. 

For supplying steam to the twenty-one blowing 
engines connected with the main range of furnaces, 
there are ninety-eight boilers all fired by Aw these 
boilers being, with a few i all ofthe Lan- 
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steel works, and of the latter we must now proceed 
to speak. 

Referring to the plan given above, it will be seen 
that the main block of buildings in the steel works 
consists of three parallel sheds, of these, that 
known as No. 1 shed—the one towards the under- 
side of our plan—has a of 85 ft. and a length 
of 735 ft. No. 2 shed, which comes next, is of the 
same length, but has a span of 105 ft.; while No. 3 
shed is also of 105 ft. span, and measures 895 ft. 
from end to end. This last-mentioned shed is, 
Se ee break in it 
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other end, where the finished articles are dis- 
charged. The sheds are 25 ft. high to the springing 
of the roofs, and are built in bays of 35 ft., a 
range of twenty-one openings giving communica- 
tion between Nos. | and 2 sheds The transporta- 
tion of materials is provided for by a line of rails 
to each wall, while in 


traversing ¢ ith shed close 
connexion with the Bessemer plant, steam hammers, 
& there are numerous swing cranes. For changing 
rolls at the different rail mills, also, overhead tra- 
velling cranes are pre vided 

Whe arrangement of the Bessemer plant at th 
Barrow Steel Works is scarcely worthy of the es- 
tablidhiwent. As Mr. Schneider, however, observedat 
the meeting of the Iron and Steci Institute, the heads 




















of the works are quite aware of its defects, the expla- 
nation of the latter being that when first laid down 
under the patent a certain specified arrangement 
had t e adopted As opportunity occurs, the ar- | 
rangements will, in all probability, be modified and | 
Buch cencral plan ad pte l xperien has proved | fin 
to be advisable. Whatever may be the defects of 
the arrangement of Besse r plant at Barrow, how- 
ever, it certainly claims respect f vast extent 
Altogether, there are eighteen converters, four of 
them being 5-ton and the remainder 7-ton vessel 
In > 1 shed are placed the two pairs of 5-ton con- 
verte the two pits f geach other The iron 
for th converter ' ted in four of Ireland's 
cupola each pair of ¢ nverters having two cupolas 
ind ¢t two plant dist i! 
s re are also int I if fir 
‘ i In No. 2 shed ar x 7-t ny 
l arranged in ¢ exion wi é 
‘ , In each pit the tl 3 are placed 
‘ ‘ l ( se together i m t which 
has ma wonveniences In t hed of which 
we are now speaking the t | le by side in 
the direction of the length of tl hed incl four of | 
Ireland’s cuy las, t re er with I r furnaces for 
| gelesen, are | wed on th tay behind then 
In tl rrangement any of the cupolas could, if dk ic 
sired, be used in connexion with either pit In | 
No. 3 shed the arrangement 1s aga different. Hers 
tl ure four pairs of 7-ton converters arranged in 
four pits, thes pits being di posed in pairs back to 
back. an arrangement which renders access to the | regenerative gz 
converters for re pu ad ult. In tl case the melt. | froma fine 
ing of tl pig irot ta dor iW f polas placed | 
right way tro t converters or s at ve at the | Uhe« 
end of tl shed, wil near th pits are provided | m 
eight furnaces for spregeleiser 

All the pits are provided with the usual swinging 
ladles and hydraulic ingot cranes, and there are also ther 
in extensive use arrangements for casting ingots in | 
yroups on the plan introduced by Mr. Holley, these 
groups beingrun fromthe bottom, and the various in- 
got moulds being connected by suitable ‘* gets In- | ciated, 





stead of pouring the gr: up through one of the ingot 


moulds, as is done by Mr. Holley, the groups of eight | building we 
ré l | 


cast at Barrow are poured through a special “ get, 


or pouring t ibe, as it n ay be call l, at one end of spectively. , 

ecial feature consists in the | trains, and is driven by a pair of | 
l h 30 in, cylinders and 5 ft. stro} 

] l r | i Barro eordin: } » constructed by Messrs 
ia marrow. \ceording to; Which were constru y: I 


the group. Another 
manner of stoppering down the groups of ingots 
which 18 how ele ust 


this plan, which has been devised by Mr. W. M.| Co., 
Murdock, the engineer to the works, a plate, held | varying the gearing a speed of from ¢ 


by a link of adjustable length, is inserted into each | lutions per minute can be give 


mould at the require d height, and fixed by a cross | of from 60 to 
bar, which passes through the eyes at the top of | 16 in 
the ingot mould, In pouring, the metal is run in | has 26 in. rolls, anc 
until it rises to these fixed stoppers. The plan | gines, constricted by Messrs. 
and Co., from the designs of Mr. J. T. Smith, the 


anawers exceedingly well, saving time and securing 


good top ends to the ingots. If successive lots of | manager 
have 42 in. cylinders and 6 ft. si 


ingots are to be run to the same weight there is no 
nm 


We may add, that at Barrow the use of ingot| inga pair of flywheels. 
ment is provided for reversing the mill. 

Passing on down the shed 
rail mills, sheds Nos. 1 and 2 each containing a three- 
ls are, of | high rail mill with 26 in. rolls, and each mill being 


moulds divided into two parts is being rapidly ex 


tended, the two parts of each mould being simply 

bolt« 1 together through flanges at a I uir of oppo- 

site corners. ‘These divided ingot moulds 

course, made for producing parallel ingots. driven by a pair of beam engines 


The engines for 
plant are contains 
No, 1 shed, as shown in the plan on | 
I en 





engine house contains three pairs s. namely | « 
two pairs « f horizontal engines 
Hargreaves, and Co., these having 36-in. steam 


cylinders, 48-in. blowing cylinders, and 5-ft. stroke, 


l 


Adamson and Co., these having 40-in, steam 
cy linc rs, 54-in. blowing cylind: ra, and 5-ft. stroke 
‘These latter engines were fully illustrated and de- 
scribed by us in our number of the 25th ult. All 
the engines have piston valves fitted to the blowing 











cylinders, the india-rubber valves w 


The vertical 


the engine house, 


we may mention, 


boilers being hand-fired, ounts received at 
works of the performance of 


each rated at 60 hors 


that next to the 
| tending right across the thre 
the steam hammers and their f: 
1 steam hammers 
mtained in No. 3 shed—being two re- 


constructed by Messrs, Musgray« 


ble-acting Condie’s hammers by 
ordinary double-acting 
} Thwaites and Carbutt. 
remaining hammers are of smaller sizes and on 


Condie’s system. 
wnmers Was cogare 
steel shaft weighing over 6 ton 

g the larger ingots for such s 


lin forging a massive 
We may remark 








Barrow, it is the practice to insert in the bottom of 


provided with a sort of shank by w 
iently handled, while there is a lessened risk 
soundness at the bottom of th 


brought into blooms under the hammer, 
All the reheating furnaces 


no * cogging” mill used. 


at Barrow, both for ingots and blooms 


shown at the plan, in a line with 


1 bath rooms for th 


occupation the provision of a bath 
and deserves to be imit ( 
ow that at Barrow the boon appears to be, appre- 


continuing our 
find succeeding the 
sheds Nos, ] and 2a merchant 


slate mill, which is j 


essity to remove the stoppers after each cast. crankshaft is geared to a second motio 
A friction clutch arrange- 


provi ting blast to the Re ssemer and dimensions as those driving the plate mill, the 
1 in an engine house adjoining | engines being geared | to 2, and their working speed 
929. This} being 26 revolutions per minute. 
g ir visit one of these mills was rolling steel rails 
vy Messrs. Hicks, | three lengths in one, the time occupied in rolling a 
triple length with seven passes through the rough- 
ing rolls, and six through the finishing rolls varying 
and one pair of vertical engines by Messrs. D.| from 2 minutes 45 seconds to 3 minutes 5 seconds. 
The engines of each of the rail mills just mentioned | 
also drive a couple of Messrs. Galloway's tyre mills, 
the tyre mills and rail mills, however, not being in 
use at the same time, The tyres are made at Barrow 


by punching a suitable “cheese,” and working the 


ee, 


ce 








rith which the | ring thus obtained under the steam hammer, go a, 
horizontal engines were originally fitted giving great | to produce what may be described as a radimen 

trouble and being finally discarded. 
engines have their own air-pumps, as was shown in 
our engravings just referred to, but the air pumps Besides the three-high rail mills in sheds Nos, | 
for the horizontal blowing engines are driven by a 
separate pair of engines situated in one corner of 
Che Bessemer blowing engines 
are supplied with steam by the two adjoining ranges 
boilers, the range on one side of the engine house | stroke, made by Messrs. Hicks and Co. of Bolton, 
consisting of thirteen Howard's boilers fitted with 
Vicars’ apparatus for mechanical firing. 
thirteen boilers there are, 
eight other Lloward boilers situated in the 
tween the two parts of No. 


flange, the tyres being finished in the tyre mills jy 
the usual way. 


j and 2, there is also another rail mill in No. 3 shed 

- “ =a re " ’ 
this being a 26in. reversing train on Mr. Rams. 
bottom’s principle. This mill is driven by a pair of 
| horizonta engines with 36-in. cylinders and 4 ft, 


| These engines have Corliss valves, the valves, 
| however, being driven direct from the eceen. 
| trics, and not being fitted with the Corliss detach. 
j ing gear. They are provided with hydraulic rp. 
| Versing gear, the reversal being effeeted not by the 
juse of link motion, but by shifting the eccentrics 
jon the shaft. The arrangement for doing this is 
| very neatly worked out, and appears to answer 
j} well. When passing the rail through the finishing 
rolls the nominal speed of these engines is, we 
believe, 80 revolutions per minute; but we timed 
them at over a hundred revolutions, the time during 
which they were running at this rate being, how- 
| ever, too short to get accurate data. Like the 
three-high mill this reversing mill was engaged ig 
rolling triple lengths of rails at the time of our 
visit, and the time occupied in rolling such a length 
with thirteen passes (six through the roughing 
rolls) was 3} minutes. Beyond the rail mills in 
each shed are the saws for cutting the rails to 
length—these saws being driven by friction gearing 
—and an excellent collection of rail straightening, 
punching, and drilling machines, the whole plant 
being very complete and handily arranged. 

We have now arrived at the conclusion of our ac- 
count of the works of the Barrow Hematite Steel and 
[ron Company—an account which we are quite sen- 
sible gives but a general sketch of the salient features 
of the vast establishment to which it relates. At 
the present time the Barrow Works are turning out 
from 5000 to 6000 tons of pig iron per week, a large 
proportion of this being employed for conversion 
into the steel rails, tyres, plates, forgings, &e., of 
which the works furnish a weekly product of some 
2500 to 3000 tons. A fully detailed description of 
such an industrial establishment would, as will be 
well understood, occupy far more space than we 
could devote to it; but we trust that the facts we 
have enumerated will give a fair idea of the extent 
of the Barrow Works and of the skill and energy 
which has been expended in bringing them to their 
present state, and which is still being expended in 
maintaining their prestige. 


COMPOUND ENGINES. 

Ovn contemporary, The Engineer, in two of its re- 
cent numbers, has kindly been indulging its readers 
with a repetition of its old arguments against the 
compound engines which our marine engineers ii 
continue to go on building in increasing numbers, 
in spite of the exertions of our old friend “ Omega” 
and his con/freres. We donot propose here to enter 
into any general discussion of our contemporary s 
articles; indeed, they contain so many misstatements 
and false deductions that it would be impossible to 
deal with them thoroughly within reasonable limits, 
while the number of the points which would have to 
be discussed would be apt to prevent each from 
getting its proper share of attention. We deem it 
better, therefore, to take one point at a time, and to 
cominence with we m ay draw attention to our con- 
temporary's views on the steam-condensing powers 
of the cylinders of compound and simple engines re- 
spectively, as expressed in The Engineer of last 
week. These views are stated in the following quota- 
tion : 

“The whole question turns on the powers of condensing 
steam possessed by the cylinders, pistons, lids, &c., in two 
engines of the same power, and working under identical cos- 
ditions of pressure, vacuum, and expansion. Now it is obviogs 
that the exterit of cooling surface presented by the cylinder- 
lids, piston, &ec., and what we may term the coolness of thet 
surface, are the two important factors in our calculatwn. 
Let us draw our comparison, then, between a compou 
engine with two cylinders, one 24 in. and the other 4°19. 
diameter, with a stroke of 34 in.— dimensions very frequently 
met with in practice—and a pair of simple engines working 
like the compound at right angles. Steam of 74 ib. absolute 
pressure shall be expanded to what we regard as the mazi- 


| mum profitable limit for such a pressure—say eight times in 


both engines. In all likelihood better results would be got 
with a sixfold expansion, but we propose to give the cot- 
pound system every point that can be urged in its favour. 
Steam will therefore be carried for half-stroke im the 


| cylinder and then cut off, and finally ex down & 
8.75 ib. in the large cylinder. In practice terminal pres- 
| sure in the large eylinder will be mach less than this—pt- 


bably it will not reach 6 lb., owing to various sources of lost 
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but we shall, for the reasons already stated, suffer this fact to 
for the present at least, and proceed as h there 
was no gap in the diagra Our non-compou e 
must, speed and stroke as Ge same, obviously have the 
same piston area as that of t large cylinder of the com- 
pound engine, because all the work done in a compound 
engine may be expressed as though the whole expansion 
was carried out in the large cylin: er alone. Now, a 48in. 
piston has an area of 1809.56 square inches ; consequently, 
two pistons intended to take its place must each have an area 
of (/L.78in., so our simple engine will have two cylinders 
each approximately 54 in. diameter and with a stroke of 
Stin. The total cooliog surface presented revolution in 
this engine will be that of four lids and four piston faces, 
end a surface equal to that of the walls of two cylinders. 
Rat the actual cooling surface at any given period in a revo- 
tion will be that of two piston faces, two lids, and as much 
of the cylinder walls as may be uncovered at the time to 
fresh steam from the boiler. To simplify matters, we may 
say that 14,704 superficial inches, or in round numbers, 102 
square feet of metal, being the equivalent of four cylinder 
covers, four piston faces, and twice the area of the walls of 
one cylinder, must be once raised in temperature to 303 deg. 
and once cooled down to 120deg. in the course of each revo- 
lution of our simple engine. Ia the compound engine the 
total surface in the large cylinder will be a little less than 
87 square feet to be once raised to a temperature of 259 deg. 
and once cooled to a temperature of 120 deg. during each 
revelation. The small cylinder will present a surface of 
4440 square inches, or in round numbers 31 square feet, 
which will be raised once in each revolution to a tempera- 
ture of 303 deg. and reduced once in each revolution to 
isi deg. We do not think our readers will have much diffi- 
ealty in comprehending our argument, but it may be well to 
point out that while one end of the cylinder is being heated 
the other is being cooled, and that it is therefore strictly 
consistent with facts to reason as though the whole of the 
surfaces exposed to steam were once heated and once cooled 
in each revolution. It will be seen that so far the simple 
engine is better off than the compound engine; that is to 
say, the former offers 102 square feet of cooling surface per 
revolution, while the latter offers 118 ft,” 


For simplicity we will accept our contemporary’s 
ealculations of temperatures and areas, and not even 


grumble at the proportions he has chosen for the 

mpound engine, although these proportions are 
not those best suited for the given rate of expansion. 
But we submit that the cooling power of any sur- 
face is not measured merely by the extent of that 
surf but also by the range of temperature to 
which itis subjected. In other words the area of 
the surface multiplied by the range of temperature 
gives a figure which fairly expresses the effect pro- 


d and not the area alone. Let us take our 
contemporary's figures and see how they stand this 


test. According to Zhe Engineer the simple engine 


would expose 102 square feet of surface varying 
1 reve n through a range of 303 deg.— 

. r 183 deg Ihe condensing effect may 
therefore be expressed by the figures 102x183 
15,406. In the compound engine, on the other 
hand, the high-pressure cylinder exposes 31 square 
feet of surface, varying through 303 deg.—187 deg. 
116 deg., and the low-pressure cylinder $7 square 
feet of surface, varying through 259 deg.— 120 deg. 


=159 deg. The condensing effect will therefore be 
expressed by the figures (31 x 116)+(87 x 139)= 
3596+ 12,0903= 15,689. In other words, the con- 
densing power of the cylinders of the simple engines 
is between ]9 and 20 per cent, greater than that of 
he cyl of the compound engines. If the 
a - will explain how the figures 
an be regarded as an argument in 
on-compound engine, we can then 
other equally questionable reason- 
with which he favours us. 


pa to some 


NOTES FROM SOUTH YORKSHIRE, 

e Suerrizeitp, Wednesday. 

d Bradford Sewage Defecating Works.—Some time 
ago the l’eat Engineering Company agreed with the Cor- 
poration of Bradford to defecate the town sewage. Works 
for this purpose, costing 52,0007. up to December 31st, 1873, 
were consequently erected in the Bradford Valley. The 
company are stated to have succeeded in what they under- 
wok, to a certain extent, but failed to deal with the whole of 
the sewage, hence the corporation (which has an injunction 
in Chancery hanging over its head) has taken the works in 
‘sown hands, and will endeavour to treat the sewage in a 
more thorough and effective manner. 


Coal Tr, iffie by Rail way to London.~The Midland again 
cecupies the leading position in the returns just issued show- 
‘ng the coal traffic by rail to London during the month of 
August. The precise totals are, Midland, 120,754 tons; 
London and North Western, 76,769 tons; Great Western, 
61,139 tons; Great Northern, 56,219 tons; and Great 
Eastern, 42 683 tons. These figures are, in the aggregate, 
%,000 tons below the total for August, 1873. Of the Dilk- 
“tone coal the Great Northern only conveyed 7900 tons from 
Sx Jeading collieries as against 16,100 in August last year, 
end of the ordinary thick or Barnsley coal from twelve 
Prneipal pits 6750 tons as com with 11,600 tons in the 
sme month of 1873. The falling off by the Midland is by 





from bridge, Staveley, Eckington, and other of the 
corth-enct Devtfehiee mines. 

Various Engineering Projects and Undertakings.—The 
Aire and Colder Navigation Company are opening up in- 
creased facilities for water communication between ‘iratiford 
and Goole, Hull, &e., warehousing and other accommodation 
having been proviied. The works of the New Bradford and 
Thornton Railway are being pushed on with much vigour b 
the contractors, Messrs. Benton and Wooddiwias, of She: > 
Rotherham, &c. The Midland Railway Company have just 
opened a new passenger station at Eekington. It is built 
over the line, and is constructed mainly of wood. 
Bradford Corporation Gas Works have this half-year made no 
profit, owing to the fact that coals have cost over 5500/. 
extra. The Union Foundry proprietors, Barnsley, are exe- 
cuting a large order for tubbing for the Chevit Colliery. At 
the North Gawber Pit, Barnsley, a new engine house, with 
air-compressing engines, has just been erected, and at the 
Kast Gawber Colliery a Guibal’s patent ventilating fan is 
being os down by Messrs. Davy Brothers and Co. ( Limited), 
Sheffield. The proprietors, Messrs. Craik, of the last- 
mentioned colliery, are stated to contemplate erecting a 
foundry. At Crane Moor, near Thurgoland, a new colliery 
has been opened out by Mr. Swift. The new branch line of 
the Great Northern Reilway Company from Dewsbury to 
Ossett and thence to Wakelield was opened for traffic last 
week. Pumping operations at the new Wath Main Colliery 
have enabled the water to be overcome, and the sinkers are 
again at work. A new colliery is shortly to be opened out 
on the estate of Mr. W. B. Beaumont, near Cawthorne Park. 
At the village of Carlton the Yorkshire and Derbyshire 
Coal and Iron Company are sinking to the thick Barnsley 
seam, and have put down pumping machinery and a powerful 
drawing engine, so that sinking hes heen resumed. At 
Sbafton Two-Gates, near Barnsley, trial borings for coal 
have been successful, the Woolmoor seam having been 
met with ata depth of about 40 yards on land belongin 
to Mr. R. Methley. Several small, and the Silkstone an 
the Barnsley 6-ft. seams, underlie the Woodmoor bed. 


FOREIGN AND COLONIAL NOTES. 
Acadia Iron Mines.—A company which has bought the 
Acadia iron mines in the Bay of Fandy, has gone vigorously 
to work. An effort is to be made to raise 69,000 tons of ore 
annually. Twenty new houses for workmen are already 
built, and more are building. 


The French Coal Trade.—This trade has been very quiet. 
Prices have, however, been pretty well maintained. 


Canadian Pacifie Railroad.—The government of the Do- 
minion of Canada is about to call for tenders for the con- 
struction of the Perubina branch of the Canadian Pacific 
Railroad. It is the intention of the Dominion Government to 
put the road under construction this month. 


A Nova Scotian Railway.—T wo cargoes of rails have arrived 
for the Yarmouth {Nova Scotia) Railway, and a locomotive 
for the line has been contsacted for in Portland, Maine. Two 
freight cars are being manufactured for the line in Yar- 
mouth. 


Gas in Paris.—The revenue of the Parisian Company for 
Lighting and Heating by Gas is now about 75,0001. per 
month. An increase of 24,407L,or 3.01 per cent., was este- 
blished in the receipts of the company to July 3ist, this year, 
as compared with the corresponding period of 1873. 


Steel Rails on the Central Pacific—The Central Pacific 
Railroad Compasy has been experimenting with steel rails 
at various points between Emigrant Gap and Truckee. lhe 
company has already laid down about 16 miles of steel rails 
across the Sierras, and the laying of some 20 miles more is in 
contemplation. 


Geological Survey of Queensland.—The Queensland Go- 
vernment has taken in hand the geological survey of Queens- 
land. It is proposed to appoint a geological surveyor with a 
salary of 800/. per annum, and travelling allowances. 


Another Great American Bridge.—The Old Colony Rail- 
road Company has decided upon plans for the construction 
of a bridge at Slade's Ferry. The work of building the two 
eastern piers is to be commenced shortly. There are to be 
ten spans of about 155 ft. each, and the bridge will be a 
double decker, that is, the upper deck will be occupied by the 
Old Colony Railroad Company, and the lower one will be an 
ordinary roadway. 

Locomotives on the Central Pacific—The number of loco- 
motives owned by the Centra! Pacific Railroad Company is 
188; 12 new engines were built in 1873, and 9 were sold. 
The number of miles run in 1873 was 5,(10,932 dols., the cost 
per mile run was 36.4 cents, of which 18.48 cents were for 
fuel. 


A New Peruvian Railway.— Peru has decided to construct 
a railway from the portof Payta to Plura, a distance of 68 
miles. The Bank of Peru is to advance 300,000 dols.; and 
the firm of Bryce, Grace, and Co., ot Callao, has received a 
deposit of 200,000/. in Peruvian bonds, and will at once 
advance the necessary funds for the purchase of materials. 


A Belgian Coal and Iron Company.—The profits of the 
Youillet Iron, &c., Company amounted last year to 52,4111. 
Independently of this hand balance, 60,0001. was applied 
out of revenue to sundry redemptions and — The 
company appears to have dune remarkably well last year in 
its coal-mining department. 

Messrs. Cail in Holland.—-Messrs. Cail, of Paris, have 
obtained a contract for the construction of an iron bridge 
near Rotterdam. The amount of the contract is 87,2007. 

United States Navy Yardse—The Seeretary of the United 
States. Navy has issued an order abvlishing the post of 
executive oflicer of navy yards, and providing instead for the 








ho means so marked, but there was a less tonnage despatched 


assignment to each yard of an officer not above the rank of 





commodore, who is ‘to be senior aid to the commandant, and 
to take the command in the commandant’s absence. 


Parisian .— We may note the inauguration of a 
section of the Pari enaioas yatweih. The section ex- 
tends from the Arc de Triomphe to Saresnes. 


Yow Zealand Rail wi .— Some are 
to be erected near Dunetia are eapbees bp my nn 
Oleg veer d Zealand. The 


about 12 acres. The buildings will compr 


carriage presen 
the general repairing shop is the only building for which 
tenders are being invited. This shop is to cimsist of an irre- 
gular building 193 ft. in og by an extreme width of 78 ft. 
6 in, The machinery, in ition to the usual smaller tools 
and appliances, will consist of a punching machine, saw bench, 
lathe, drills, shaping machine, screwing machine, general 
joiner, saw-sharponing machine, and planing machine. The 
shop will be fitted with an engine pit to take in three engines 
at a time. 

American Grain Barges-—It is in contemplation to 
ship grain in ly constructed steam barges from the 
Mississippi river direct to Kurope. The experiment will be 
wate with interest. 

Neutralisation of Telegraphs.—Rustia, it is announced, 
intends tosubmit the question of the neutralisation of tele- 
graphs during war to an International Telegraph Conference 
to be held next year at St. Petersburg. 

Taz Direct Usirep Stares Canus.—In speaking of this 
cable on 206 of our last number we, by an error, gave 
the weights of the ductor and diel Span odaten 
430 Ib, and 400 lb. per knot respectively, The weights should 
have been given as 400 lb. and 3601b, per knot, o weights 
given in our last week's article were stated in the company's 
propectus to have been contracted for, 








A Srxry-Five Mite Conspuit vor Prraorecm. ~ An 
American contemporary says: * Daring a recent brief con- 
versation with Dr. Hostetter, President of the Columbia 
Conduit Company, or more strictly speaking, the Pittsburg 
Pipe Company, we were put in ion of some interesting 
facts concerning that enterprise. This ~ line in its 
character and object certainly finds no pa Ti. the world, 
and when the powerful steam pumps along its course are set 
to work, pulsating the product of the oil regions over the in- 
tervening hills and valleys to this city, will become an ex- 
tremely interesting and suggestive addition to unique enter- 
prises, resultant upon the discovery of petroleum. the points 
connected by this lengthy string of peg bo Millerstown, 
the head-centre, the well region of Butler County, a 
brisk town, situated in township, and Fairview 
station, on the West Penn Railroad, about eight miles from 
this city. From the receiving tanks at the former place, 
connexions of inch pipe ramify the producing regions ad- 
jacent and collect the oleaginous fluid im two tanks of 25,000 

arrels capacity, and at Fairview five immense tanks will 
erected of 125,000 barrels mg yt from whence our refiners 
will be mores by a pipe laid across the Alleghany river. 
The route pursued by the line is unflinchingly direct, and in 
only one portion of the 65 miles does it deviate from absolute 
straightness. After leaving Fairview the line passes in 
N.N.E. direction through the townships of Indiana, Leasure, 
and Fawn in this county, and through those of Clinton, 
Winfield, Clearfield, Jefferson, and Donegal in Butler 
County. The W.P.R.R. is crossed at a point one and « half 
miles 5.E. of Saxon station, and this iron artery crosses no 
less than twenty-seven country roads and about an equal 
number of streams. It has been decided not to bury the 
pipe except when roads are crossed and where farmers so 
desire it, when they are paid for their labour in — it deep 
enough to be out of the way of the ploughshare. And so 
the pipe will be traceable along ite whole course up 
steep hillsides, acroes level bottom land, through forest and 
field. Inasmuch as Millerstown has been found to be 335 ft. 
above the level of this city, the question arises, why should 
any provision be made for the trans ion of the oil other 
than the inevitable result of gravity, which causes water to 
run down hill, and why not fill the Millerstown tank, -— 
the pipe, and‘let her run?’ But the friction of the fuid 
upon the interior of a pipe of that length would seriously 
interfere with that nice little plan, and to enable the Conduit 
Company to successfully attain their object, i.c., the delivery 
of 4000 barrels of oil here each twenty-four hours, no less 
than six pair of 50 horse power steam pumps are placed at 
regular intervals along the line. These are so situated that 
but one is in operation at one time, the other being held in 
reserve in case of any accident. At each ‘ relay,” or pump- 
ing station, a 15 —— tank po se the oil for 
purpose of delivering it to the fresh imparted by the 
ang cxksotbunnioupent dorm wines i 
and in continuous throbs. The pumps are of the Blake and 
the Cameron make, two of the most efficient in use. The 
steam cylinders are 24 in, by 30in., and the pumps are of 
the ‘ direct-acting’ order, so well known in the oil regions, 
and whose hoarse eunghing can be heard for miles. Fifteen 
hundred tons of tubing are required for this line, of an in- 
ternal diameter of Jin. The tubing is the 
National Tube Works, McKeesport, and is 
the rateof 1 mile per day. It is tested to the great pressure 
of 1200 Ib. per square in., as the strain certain ions 
of the line will be immense, bing 
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SELLERS’ SLOTTING MACHINE. 

Tux slotting machine constructed by Messrs. W. Sellers 
and Co., of Philadelphia, of which we this week give a two- 
page engraving, is termed in the catalogue of tbe makers a 
48-in. slotting machine, i.¢., it bas sufficient over-reach to 
enable it to slot the eye of a wheel 48 in. in diameter. The 
slotting tool is operated by means of a crank driven by 
what is known as the “ Whitworth motion,” giving a slow 
movement under cut and a quick return. The crank is ad- 
jastable in length of stroke, the maximam being 12 in. 
This adjustment is effected by a screw in the crank plate, 
the adjustment of the connexion of the connecting rod 
with the slotting bar is also by means of a screw, so as 
to regulate the position of the slotting bar in height from 
the table upon which the work rests. 

The attachment of the connecting rod to the slotting 
bar is by means of a wrought-iron block always in 
connexion with a counterbalance lever. The counter- 
balance is in excess of the weight of the slotting bar 
and any ordinary cutting tool, so as to take up all lost 
motion, and steady the operation of machine under 
eut. The bearing or slide carrying the slotting bar is 
adjustable to suit the different heights of work, and 
enables the bar to be guided as near the work as possible 
In fact when the nature of the work will permit, the sup- 
porting bearing can be carried quite close to the table, thus 
giving a firm backing to the tool during its whole stroke, and 
insuring steadiness of motion. It is noticeable that the con- 
nexion of the connecting rod to the slotting bar is off to one 
side of the centre of the crank on the pulling down or work. 
ing side of the crank. This places the crank and connect- 
ing rod in the best relation for work with the least side 
strain on the vertical slide under cut, while on the up- 
stroke its consequent increased obliquity to the line of 
motion does no harm. The compound table upon which 
the work is bolted consists of the usual compound slide rests 
of broad surface with a rotating table on top of the upper 
cross slide, all provided with automatic feeds. These feeds 
are obtained from one primary motion, a ratchet feed wheel 
operated by a cam at the back of the large driving wheel. 
This cam is so constructed as to insure the occurrence of the 
feed at the top of stroke, while the crank is passing its dead 
centre. 

The conveyance of this feed to any required part of the 
machine is effected by means of one gear wheel with a square 
hole in the eye, to fit on the squared ends of the various feed 
acrews and shafts. Thus for the longitudinal feed this wheel, 
placed on the end of the feed screw at the back of the bed, 
where it is shown in position in our cut, gears into a wheel 
between the ratchet wheel and this screw, while the cross feed 
and circular feed are driven from a wheel travelling with the 
compound table, and driven from the ratchet wheel by 
bevels, and having its pitch line the same distance from 
both of the two shafts, so as to be within reach of either 
with the same wheel. The longitudinal feed by hand is ob- 
tained by bevel wheels within the bed and a squared end for a 
crank within reach of the workman when he is handling the 
other feeds. This is claimed by the makers as a very im. 
portant feature of their machine, and they say in a publi- 
cation on this subject, “‘ There is scarcely any machine tool 
requiring more close watching on the part of the workman 
on the class of work it is required to do; it seldom takes 
long cuts, it generally being but a little while under power 
feed at a time, and the amount of production, all other 
things being equal, depends upon the readiness with which 
the attendant workman can do his part of the movement in 


adjusting and readjusting the work in various positions, | 


and keeping the tool under cut as much of the time as 
possible.” 
common practice, viz., the key seats of wheels. 





This can be illustrated in one class of work in | 
Care is | 


required to adjust the wheel in place, so as to have the sides | 


of key seat parallel with a diameter line. 


This requires 


some little time, while but few strokes of the slotting tool | 


are required to cut the key seat after it is made ready; it 
is evident that convenience of adjustment in such work will 
influence the amount done. The tool we have deszribed is 
thoroughly well designed in all its details. 


BOILER BURSTING. 
A sentes of experiments is being conducted by the 
Manchester Steam Users’ Association, at Mr. Beeley's 


pressure. It was found that the furnace tubes, which were 
strengthened with flanged joints at each of the ring seams 
of rivets, were quite immovable, which is satisfactory, 
inasmuch as their sufficiency for high pressure was im- 
pugned at the recent explosion at Blackbarn. The ends 
of the boiler breathed outwards very slightly, and resumed 
their original positions as nearly as may be upon the 
pressure being relieved. The longitudinal seams in the 
outer shell exhibited no movement The steam dome or 
neck, however, burst when the pressure reached 250 Ib. 
on the square inch, showing that it formed the weakest part 
of the boiler. 

On the following day the boiler was again submitted to 
hydraulic pressure, the wrought-iron steam dome having 
been removed, the opening blanked up, and a cast-iron 


| manhole of very substantial pattern applied. At a pressure 
|of 200 1b. on the square inch the cast-iron mouthpiece 





ripped asunder, the rent extending right across the plate 
at each side, and into those adjoining. A wrought-iron 
raised manhole mouthpiece, with which the boiler was fitted, 
resisted both tests without the slightest signs of distress, 
though repeatedly gauged. 

The tests shoy how weak those boilers must be in which 
manholes are altogether unguarded, while for high pressures, 
mouthpieces made of cast iron must give place to wrought, 
and also that the openings at the base of steam domes 
have a decidedly weakening effect, so that they should al- 
ways be dispensed with whenever it is possible to do so. It 
is proposed to push the experiments still further under other 
conditions, so as to detect any weak points that may still 
lurk in the systems‘ of construction now adopted for high- 
pressure boilers ot the Lancashire type. 

In addition to the above a trial was made of the dis- 
charging power of a low water safety valve. The import- 
ance of an investigation on this subject was suggested by 
the recent explosion at Hull, which was attributed to short- 
ness of water, though the boiler was fitted with a low water 
safety valve. The experiments seem to show that the dis- 
charging power of these valves is not so high as it is de- 
sirable it should be, that they will not reduce the pressure 
of the steam as rapidly as has been supposed, so that their 
construction requires further consideration at the hands of 
the makers. It is intended to extend the experiments on 
this subject to low water safety valves of different con- 
structions. 

When the investigations are finished, both as regards the 
strength of the boiler and the operations of the safety 
valves, the particulars will be given to the public in detail 
through the medium of the Association’s monthly re- 
ports. 

It may, perhaps, be of interest to state that the last 
letter of Sir W. Fairbairn, the late President of the Associa- 
tion, addressed to it shortly before his death, had reference 
to the boiler tests described above. He wrote warmly ap- 
proving the idea of the test and urging that it should be 
made at once. This letter shows how strong an interest he 
entertained to the last in the progress of the Association, 
of which he was one of the foremost founders and warmest 
supporters. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 








having bere appointed, they were instructed to man on 
were 
coalowners at Coal Trade Office, Newcastle, on Thus 


meeti 
of work. 


a is going 3 fam, ond coteasiens are bein 
ifferent istrict. Kilton 
Seles se distri Ironstone 7, 
the 
uslity of the ore is good. From the commencement 
this sinking Walker's patent safety hook for mine cages ed 
been used, and has proved to be exceedingly valuable. 


NOTES FROM THE SOUTH-WEST. 








Trade at Newport_—Contrary to expectation, the colliers 
at Abercarne did not return to work last week. With this 
exception, there has been a tolerab! output of coal in 
this district, and trade hes been bri n impetus has been 
ven to trade here lately by the enterprise now exhibited 
at Nanty ee ne Gees of coal are being won 
and sent 2 to Newport for shi t. Very little is 
in iron, ex for the River and Tasmanis. The 


: 
iF 
i 


Town, and the Palmas will load 1800 flor Adelaide. 
ee an Beary oat Oe Valparaiso. This iss 
comparatively new trade for Newport, and it is on the in. 
crease. A umber of steamers continue to come in 
from the Baltic with sleepers, and from Spain with iron ore, 
Milford Docks.—The i ion of the projected 

at Mitford took place stole won py 
one extremity to the is about 12 miles in length, and 
running | are a number of creeks or pills. Along- 
side one of these j—that known as Hubberston Pill—runs 


a branch of the Western Railway, from its main line 
at Johnston to Milford, and this creek, which seems naturally 

si, for a dock, a company recently formed intend to 
utilise, at a comparatively smal! outlay, for large and eom- 
modious docks. The company propose to utilise 40 acres of 
the creek, and within the area to have two large graving 
docks, with ae warehouses, landing coal. 
tips, railway sidings, and every other necessary adjunct re- 
quired for expeditious shipment. Of the 40 acres, one-half 
will be of deep water, in which the largest vessels may float, 
go along the quays, and receive or discharge a cargo. The 
remaining 2) acres of water will be available for colliers, coal- 
tips, timber floats, &c. 


_ Newport, Caerleon, and Pontypool Railway.—This new 
line has been inspected by one of the Government officials, 
but his report will not be made public for some days probably. 
There is some doubt whether the line will be opened 
passenger traffic on the Ist of October. 


The Tin-Plate Trade.—The tin-plate trade shows little 
change, and it will in all probability remain in much the 
same state for some time to come. The new works of 
the Tynedydd Iron and Tin-plate Company (Limited) have 
been opened. 

Western Wagon Company (Limited).—During the past 
year the b of ti pany has satisfactorily advanced, 
the accounts for 1873-4 showing an increase in the wagon 
rents of 975/., as compared with those for 1872-3. During 
the past year 552 wagons have been purchased and let upoa 
red tion, 86 have been sold and let upon redemption, 








Mippiaessroves, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change was larger than usual, but the market was much 
flatter than it was the previous week. The attitude of the 
pitmen of Northumberland and Durham had changed, and, 
as the chances of settling the wages question without a 
stoppage of work were more es the prices of pig iron 
and fuel were much easier. No. 3 Cleveland pig was gene- 
rally quoted at 66s. per ton, and could be bought for less. 
There were very few buyers, and, in fact, there was scarcely 
any business transacted on ’Change. 

The Finished Irom Trade.—In the finished trade there is 
no alteration worth mentioning. The works are fairly occu- 
pied, and hopes are entertained that rail orders will be ob- 
tained which will keep the mills in operation well into nest 
year. 


The Pitmen and the Wages Question.—We stated last 


| week that there was a hope of the wages question of the pit- 


Works, Hyde Junction, with a view of determining, by ex- | 


periments carried out on a large scale, the effect that cut- 
ting openings in the shells of cylindrical boilers has upon 
their strength. Sometimes these openings are introduced 
at the base of steam domes, and sometimes for carrying 
downtake flues through the outer shell. In the French or 
“elephant” boiler these openings are inherent at the con- 
necting necks, between the lower and upper cylinders. In 
order therefore to test the effect of these openings a full- 
sized boiler of the Lancashire type, having a diameter of 
7 ft. in the shell and 2 ft. 9in. in the furnace tubes, has 
been constructed, and is now undergoing a series of tests, 
which it is intended to carry up to the bursting point, to 
ascertain the altimate resistance of the boiler. 

The first of these tests was made on Wednesday the 9th 
instant, when the boiler had rivetted to it a small wrought- 
iron steam dome of the same size and strength as many of 
the connecting necks now in use in the French or “ele. 
phant” and other types of boiler. In preparation for this 
test the boiler was very carefully gauged in every direc- 
tion, and six observers took measurements at varions 
points of ite movements, under the gradually increasing 


| next business was to fix the number of 
| appoint arbitrators for the miners. 


men of the two great coal-producing counties agreeing to 
refer the matter to arbitration. At one time it was generally 
believed that nothing could avert a strike, and great gloom 
was thrown over the North. At last, however, an important 
step has been taken. Anadjourned meeting of the Durham 
Miners’ Association was held yesterday in the Town Hall, 
Durham, to consider the basis of arbitration and the appoint- 
ment of arbitrators, as — upon at the meeting of the 
council on Friday last. Mr. John Foreman again presided, 
and there were present 220 delegates representing 40,000 
miners. The meeting frst proceeded to consider the basis on 
which the association goto arbitration. On this head 
there were a number of propositions, the first being, “ That 
we go to arbitration on an open basis.”” The amendment to 
this was, “ That the basis be the prices of 1871 ;" and to this 
a couple of riders were put before the meeting, the first 
being, “That we arbitrate on the prices of 1870,” and the 
second, “ That they be the prices of 1869.” On the matter 
being put to the meeting original motion for an o 
basis for arbitration was adopted by a large majority. 

: arbitrators and to 
t was agreed to propose 
to the employers that there should be two arbitrators on 
each side, with power for the four to call in an umpire, and 
it was also agreed that the two gentlemen who should repre- 
sent the Miners’ Association should be Mr. Thomas B 
M-P., and Mr. Lioyd Jones. The executive committee 


and 25 wagons have been seized th the bankruptcy of 

the hirers, making the total number of wagons 3079. The 

increase of 23 unlet wagons over the 117 idle last year has 

arisen eng yee the alteration of the broad gauge 

poe A Be an district om narrow gauge. The 
ve e arra’ ents for altering these 

with the utmost a = a 


Bristol and Exeter Railway.—We hear that the directors 
of this company are about to consider the policy of applying 
the narrow gauge to the whole of the system. 


Coal on the Great Western.—The expenditure for coal and 
coke in the “loco” department of the Great Western in the 
half-year ending July 31, 1874, was 126,081/. The corres- 

€ expenditure in the same department in the sit 
months ending ye Ae 1873, was 1303751. The mileage 
aly trains in six months ending July 31, 1874, at- 
tained an aggregate of 9,320,691 miles. The i 
mileage in the six months ending July 31, 1873, was 9,619,802 
miles. 

Caerphilly.—The protracted dispute amongst the house- 
coal coiliers of the Caerphilly district was brought under 
discussion at several meetings held on Saturday. Ia esch 
case the masters expressed a determination to enforce & Te 
duction of 20 per cent. upon the gross earnings, which the 
men emphatically declined to accept. The employers after- 
wards expressed a wish that a deputation of workpeople 
should wait upon the Executive Council of the Monmouth- 
shire and South Wales Collieries Association ; but the mea 
declined to accede to this suggestion. 


_ The Monmouthshire Miners.—The feeling at present sub- 
sisting between the coalowners and workpeopie of Mon- 
mouthshire is described as being far from satisfactory; sod 
the men belonging to a colliery in the neighbourhood of 
Tredegar have refused to resume employment on the gro’ 
that when the prosperity of the trade reached its 
their wages were not advanced to the full extent, in coms- 
quence of an understanding then arrived at, that, should s 
reduction take place, a proportionate moderation would > 
observed by the masters in respect to the decrease. 
Rails at Cardiff—Some rail orders are being received # 
Cardiff, but they do not come to hand very freely. Some 500 
tons of rails have been cleared to ig, 385 tons to Or 





quimbo, 1000 tons to Quebec, 890 tons to Gothenburg, &- 
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PNEUMATIC COUNTERBALANCE FOR WINDING ENGINES, 


CONSTRUCTED BY MR. CHARLES T. 


OWEN, ENGINEER, CHESTERFIELD. 
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We illustrate, above, a mode of using compressed air as a | ing, the pressures in the receivers are about equal; at this time 


counterbalance or power accumulator for winding engines, 
which bas been lately designed by Mr. Charles T. Owen, of 
the Victoria Foundry, Chesterfield. A want has long been 
felt of a simple and efficient counterbalance for winding en- 
gines. The system of chain counterbalance used in some parts 

nbrous, and cannot easily be carried so far as to i 
even the weight of the rope, scroll drums are expen. | 
sive in frst cost, and by their great width cause a chafing | 
against the sides of the cone, and hence wear and tear of | 
rope 


mM very ¢ 


halanc . 


The counterbalance, of which the following is a descrip- 
tion, will, when employed with the ordinary parallel drum, 
accumulate the power given by the weight of the descending | 


rope and the momentam of the moving parts during the | 
latter half of one journey when that power is not required, | 
and | wer during the first half of the next journey, 


weight of the rope, and the inertia of the 


use this pr 
to overcome the 
moving parts. 


Referring to the accompanying engravings, Fig. 1 and 2 
represent the application of this principle to an ordinary 
double cylinder horizontal winding engine, one of the 


cylinders being used for steam, the other for air, to act as a 
counterbalance only. A is the steam cylinder, B the air | 
cylinder, C' ¢ air receivers, a’ a’’ communication pipes | 
; between sir cylinder and receivers, c’ c’’ atmospheric valves | 
opening inwards for the automatic replenishing of waste air. 
The air receivers may be placed in any convenient | 
position either inside or outside of the engine house. It is 
evident that, if desirable, both the ordinary cylinders of a | 


pair of engines may be used as steam cylinders, and addi- | 
tional air cylinders placed behind them and worked by an | 
€xtension of the piston rods, or in any convenient way. The 
system can also be applied to vertical winding engines with 
equal readiness, 

The working of the counterbalance is as follows: Sap- 
posing the loaded cage be at the bottom of the pit shaft, and 
air receiver (' 
the same motion of the reversing bandle turns the steam | 
om to the steam cylinder, and the air from the receiver C/ to | 
the air cylinder ; the compressed air thus assists the lift from | 
the bottom, overcoming the inertia of the moving parts and 
Weight of rope, the exhaust air passing through the pipes a’ | 
to the receiver €/’, and this continues till the end of the 
journey. When the cages have passed half way, and are meet- 





71. More watchfulness is required. 


full of compressed air at the required pressure, | should be at once sent to the 


the engines are running at full speed. The descending 
rope afterwards becomes heavier as the ascending one be- 
comes lighter, but the pressure in receiver C/’ becomes in- 
creasingly high, the pressure in C‘ at the same time be- 
coming less. When the cages have got to the end of the 
journey, receiver C'' has got to the highest required preasure, 

iving corresponding resistance to the engine, the receiver 
C’ being now at, or a little below, atmospheric pressure. 
The communication being now closed the air in receiver C”’ 
is ready on the next journey to assist the other rope, and 


| again bring the machinery into motion, the exhaust air 


again passing into receiver C/, the steam acting through. 
out merely to lift the’coal or otber material, and overcome 
friction, &c. 

By using this counterbalance less steam may be used to 
raise the same weight, or more weight can be used by the 
same steam, and it isexpected it will effect a great saving 
of fuel used, and the necessary labour attending it, per ton 
of coal, or other weight raised from the pit. Besides the 
mode of applying his system above described, Mr. Owen 
fins designed other modifications of it, and of these we shall 
speak on a future occasion, when we hope to give an 
account of a practical application of the system. The 
arrangement is ingenious, and promises to be effective, and 
we hope that it may soon have a fair trial. 








THE CARE AND MANAGEMENT OF THE 


MACHINERY AND BOILERS IN THE 


ROYAL NAVY. 


(Concluded page 208.) 
Boilers of Engines Fitted with Surface Condensers.— 
If signs of decay are 
detected a full report, with sketches, “stating the part of 
the boiler in which the action commenced, the direction it 
follows, and the means adopted to prevent its spreading, 
Commander-in-Chief for 
transmission to the Admiralty.” 72. “It is generally be- 
lieved that the cause of the rapid corrosion in boilers of 


this type has hitherto been mainly owing to the corrosive 


action of the fatty acids formed by the partial decomposi- 
tion, by the process known as water saponification, of the 


grease carried by the feed-water from the condensers to the 
boilers.” 73. “It is hoped that the use of Crane's mineral 


oil will obviate this, as this oil is not 
and possesses no acid properties, but as an 
guard, a small quantity of carbonate 
for each ton of coal used, should be supplied to the boilers 
to neutralise any acid that may be in the w 
Once or twice during each watch the proper quantity 
soda should be put into the condenser or hot well, whence 
it will be pumped into the boilers with the feed-water.” 
74. “Zine slabs will also be suspended in 
ptredbee.ectarher ey! msgid wad npn | ow 
engineer officer in charge nage wager aga « 
tion of the boilers is to examine these 

dition is to be noted in the Engine-room Register. 
any case of excessive priming, a small 
mineral oil may be injected into the boiler, and when this is 
done, the quantity of oil put into t 

somewhat diminished, because 
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the surface of the water. 77. The bottom blow-off cocks 
are to be used instead ; and the feed cocks are to be kept shut 
while these are open. 78. The distillation of water for the 


at the same time for steaming. 
steaming the surface blow-off cocks are to be freely used to 
get rid of the surface oil. 79. “ Boilers are not to be kept 
at work for woo long a period without changing the water ; 
but if the water becomes dirty, or if it appears probable 
that it is in an acid condition, the boilers are to be em 

and refilled with clean sea water if the service permits.” 
80. Waste of steam by leakage at the safety valves or else- 
where is to be prevented. 

Superheaters.—81, The heat is to be shut off the super- 
heater, while steam is being raised, the engines stopped, or 
smoke box doors open. 82. When steam is being raised the 
superheater communication valves are to be kept open to let 
them heat gradually. 83. The temperature of the steam at 
the superheater is never to exceed 300 deg. for pressures up to 
30 Ibs. on the square inch, nor 830 deg. for pressure above, 
unless experience shows it to be safe to exceed these tem-~- 
peratures. 84. The temperature to which the superheater 
is exposed is not to be improperly increased by urging the 
fires, by air leaks, by ignited soot, or other cause. The 
temperature of the steam both at the superheater and 
eylinder is to be recorded on trials of ships and in the 
Register. 85. Water is not to be allowed to accumulate in 
the superheaters nor soot near them. 86. They are to be 
blown through once a watch under steam to clear them. 
87. “ They are to be thoroughly examined at least once a 
month, or oftener, if any sign of decay is discovered.” 
88. And they are to be carefully dried—painted if possible 
—when not in use. 

Condition and Durability of Boilers.—89. “The engi- 
neer officer in charge is to exercise great care and judgment 
in estimating the durability of the boilers, for insertion in 
the Engine-room Register.” 90, “ He must also fully bear 
in mind that he is responsible for the safety of the boilers 
under all conditions, especially when they are worn and 
thin. He is not to consider that this responsibility is in any 
way lessened by his having reported the state and dura- 
bility of the boilers in his Engine-room Register, or by a 
report having been made by the dockyard officers that the 
boilers would be fit for work for any specified time.” 91. 
He“ should keep himself thoroughly acquainted with the 
state of the boilers, and see that every effort is made to keep 
them, when worn and thin, fit for work until the defects 
can be made good in a permanent manner,” 92, “He 
should, with the approval of his captain and the senior 
officer present, if any, reduce the load on the safety valves 
as may be found necessary, from time to time; but when 
this is done, the amount of the reduction is to be noted in the 
Engine-room Register, and the reasons fully stated that 
rendered such a course necessary.” 98. “ It is expected 
that boilers which have been in use for one comm \) 
will in all cases be in such good condition when the ship 
is paid off that they will, after repair, last for at least another 
commission. 

By command of their lordships, 
Verson Lusninotox.” 


The Admiralty lay great stress, and properly, on a 
full and careful record being kept and transmitted into office 
of defects, repairs, and conditions of the machinery of the 
ship whder their superintendence. The Engine-room 
Register is the official record of all matters in connexion 
with the engineer's department, and to show how important 
is considered such records we have purposely reserved for 
a separate paragraph, two or three of the references to it in 
the above circular. For instance, in addition to what we 
quoted in pars. 15, 24, 42, 46, 52,54, 69, 74, 84, and 92, in 
paragraph 41 they say: “ This” description of the state of 
the boilers “ is to be considered of the greatest importance ; and 
it is to be fully borne in mind that the Lords Commissioners 
of the Admiralty are dependent upon these reports for ob- 
taining a correct of the state of the machinery 
in each ship when on service.” Again, with refe- 
rence to the examinations required, par.8: “ Each of these 
examinations, and any information concerning the state of 
the engines, is to be noted ;” and par. 33 : “ Their condition, 
as also that of the condensers, is to be carefally noted, 
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ships evidently look for an explicit and complete report of 
everything affecting the condition and efficiency of the ma- 


chinery. 





THE RIVER BANN. 
On the Upper Bann.* By Joux Surtu, Jan., M.A., C.E. 

Tux Bann, for extent of drainage area, is the third river 
in Ireland. Lt rises in the Mourne Mountains, passes through 
Lough Neagh, where it receives many tributaries, and 
flows into the North Atlantic,’ at! Coleraine. Its rainfall 
gathering ground is well surrounded by mountains, flanked 
by high table land, from which the descent is rapid: con- 
sequently the banks of the rivers in this part of their course 
offer most favourable sites for mills. This circumstance has 
been well taken advantage of by the industrious inhabitants 
of tais prosperous district, contributed ly to the 
establishment of the hnen trade in the North of Ireland. 

Of the many important tributaries to the Bann or Lough 
Neagh drainage, the Upper Bann is the most interesting as 
an example of the highly successful application of en- 
gineering science to the development of its natural resources. 

Bir Robert Kane (in “The Industrial Resources of Ire- 
land”) says it is the most finely economised river in Ireland, 
and holds it up as a pattern for other districts. Mills must 
have existed in the Upper Bann at a very early date. It is 
ssid that in 1772 there were twenty-six bleach mills upon it, 
and that its linene were well known and much esteemed in 
England and Scotland. 

In 1483 Sie William Fairbairn, F.R.S, who, through a 
ey ep connexion with Ireland of more than fifty years, 

sas done more, by improved civil and mechanical enginecring 
appliances, to advance the usefuloess of the Upper Bann than 
any other man, erected the first breast wheel at Hazelbank 
Mills. He thus nearly doubled the percentage of useful 
effects, which was previously obtained from the old wooden 
(undershot) wheel. 

In 1855 the Bann Reservoir Company was forme’ to pro- 
vide @ better and more regular supply of water to the mills. 
The professional services of Sir William Fairbairn, F.R.S., 
with Mr. J. F. Bateman, F.RS., as his assistant, were secured, 
aod Loughislandreary Reservoir was finished in the year 
1839, and the Corbet Reservoir in 1847. Loughislandreavy 
Reservoir is situated in a sparrow valley in the flank of the 
Mourne Mountains, and receives three-fourths of its ‘supply 
through a conduit or feeder from the Muddock river, and 
one-fourth in the same manner from the Moneyscalp river. 
The water is impounded to a depth of 35 ft. above the old 
lake which existed there, and can be drawn off to a depth of 
384 ft. below top water, for the area of the old lake was about 
93 acres ; the ates of the reservoir when ful! is 250 acres, and 
the capacity 270 million eubie feet. The embankments are 
substantially constructed and protected against the wash of 
the water by strong stone pitching. An important and most 
successful speciality in their construction was the use of peat, 
asa supplementary aid to the puddle, A lining of this sub- 
stanee 3 ft, thick was brought up in the inside of the puddle 
and also on the face of the slope, well worked and trodden 
together in an almost dry state. The author has found from 
ite use in many difficult cases in his own experience, that 
peat acts like a sponge, and an excess of water expands 
it forcibly, and makes up for the contraction and subsidence 
of the puddle and other materials in embankments. 

The water is dischar, through two 18 in. iron pipes, 
secured in a culvert built in the solid ground beneath the 
main embankment, and is conducted by an open channel to 
& point about one mile down stream from where the supply 
is lifted. The culvert was not fully constructed in accordance 
with Mr, Bateman’s instructions, and consequently has given 
much trouble from leakage. pairs, under Mr. Bateman’s 
instructions, were made on it in 1840, and again in 1867, the 
latter of which wete carried out under the superintendence 
and modification of the author, and have been successful. 
The water from the reservoir reaches the Bann, after flowing 
down the Muddoek for six miles ; the first three miles of this 
course falis rapidly, the remainder, however, is sluggish and 
sinuous in the extreme, and its banks subject in times of 
heavy rain to be overflowed, not only by its own flood, but 
also by those of the Bann. This result is rendered more 
certain by obstructions in the Bann at the mouth of the 
Muddock river. These floodings have caused actions to be 
taken against the company at different times, and with 
various results, but not without serious loss, and at present 
a case is being a in the courts on points of law. 

From the mouth of the Muddock to the weir, where the sur- 
plus water of the Bann is lifted forjthe Corbet Reservoir, there 
is about 40 ft. of unocoupied, and 74 ft. of occupied, fall on the 
Bann. At this weir the caretaker daily measures the quantity 
ot water coming down the river, and thereby regolates the 
amount to be supplemented by the reservoirs. The channel 
of the feeder from thie weir to the Corbet Reservoir is about 
a mile long, and wide enough to take in considerable floods. 
The area of the reservoir is about 70 acres when the water is 
at top level, or 11} ft. above discharge “outlet. The water 
is discharged through smal! iron sluices into a conduit com- 
municating with the river. 

The cost of these works has been about 30,000/.; the in- 
come is derived from a rate of 10/. per annum per foot fall on 
linen bleachers, manufacturers, spinners, and 6/. on corn 
and flax scutech millers. The fall from the outlet of Loughis- 
landrearvy to the tail of the last mill is 350 ft., but only 150 ft. 
ean be rated at present, end of this 166{t. is below the 
Corbet Reservoir, The dividend has not averaged more than 
8 per cent. ; if, however, the litigation was favourably settled, 
and all the falls occupied, a most f dan lyr Aes 
expected. There being at that time no observations of the 
rainfall and evaporation tocaleulate from, Sir William Fair- 
baltn tea ese at viz. 36 in., as 
his basis, and ld pe meres 9 
the cireumstanees from evaporation absorption, whi 
left, as the gathering ground of the reservoir, five square 
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miles, sufficient to fill the reservoir one and a quarter times 
in the year. The author has kept « rain e there since 
May, 1861, and finds the average rainfall to : ? 
loss from evaporation and absorption one-sisth, which 
allows one and a third fillings of the reservoir in the year. At 
the Corbett Reservoir, where the drainage area is 80 square 
miles of partly mountainous and flat et, about 
one-fifth the rainfall passes down the river. isters have 
been kept for 26 years ; they show that these reservoirs have 
been exceedingly useful to the millowners. Loughislandreavy 
has kept up a good supply to the mills, on an average 
102 days of 24 hours each yearly, and has only been empty 
11j days on an average. The Corbet Reservoir has been 
filled and emptied several times in each year, and takes in 
the water coming down on Sundays. The constancy of 
supply which these reservoirs make available renders the 
water power on the Upper Bann most valuable, indeed almost 
equal to steam, at one-fourth the cost. Ifthe average annual 
value for Ireland of water power be taken at 2/. per horse 
power, it may be estimated at 4/. on the Upper Bann. To 
utilise this power there are at present on the river fourteen 
breast wheels, two tarbines, one vortex wheel, and fourteen 
undershot wheels. Two of the latter are Poncelet’s wheels. 
Most of these are susceptible of great improvement, by which 
a large additional percentage of the useful effect of the water 


may be gained. {ie author hopes this brief description of 
what has been thus imperfectly done on the Upper Bann 
may induce other distri®@ts, profiting by the experience, to 


try to economise the vast amount of water power that runs 
to waste in all parts of ireland. Were this done it would go 
far to make up for the want of coal in this country, and raise 
its industrial prosperity immensely. 

The Upper Bann was formerly celebrated for its trout 
fishing, which has suffered much of late years from the 
practice of running flax water into the river instead of lifting 
the flax out of the water in the flax dams. It is said if some 
improvements were made on the weirs salmon would eome 
up the river. Eels can be taken im abundance during floods, 
but are not much sought after. Perch, in rare instances, 
have been taken in the river; not, however, fur many years. 


LIGHTHOUSE ILLUMINATION. 
On the Eclipsing Apparatus at Holywood Lighthouse.* 
f zn. W. Borromuey. 

Tue maiu purposes for which lighthouses are erected are 
to mark the presence of dangers either of rocks’ or sandbanks 
which are to be avoided by ships, and to serve as guides for 
navigation. To attain these objects, it is absolutely necessary 
that the light exhibited shall be easily and certainly recog- 
nised as being « particular lighthouse, in a certain position, 
and no other. e mode at present in use for distinguishing 
lighthouses from each other is to have some variety in the 
lights exhibited, and the Admiralty charts mark the different 
lightaouses according to one or other of six different de- 
scriptions : 

1. Fixed or steady. 

2. Revolving. Light gradually increasing to full effect, 
and gradually decreasing to eclipse at equal intervals of one, 
two, or three minutes, but occasionally as often as three times 
in @ minute. 

8. Flashing. Showing five or more flashes and eclipses in 
a minute. 

4. Fixed and flashing. Fixed light, with a white or red 
flash in addition, at intervals of two, three, or four minutes. 

5. Intermittent. Sethnipaemesieg in view, remaining 
visible for a time, and then s' ly eclipsed for a shorter 
time. 

6. Alternate. Red and white alternately at equal intervals, 
without any intervening eclipse. 

A large majority of the lights on the coast are fixed, a 
considerable number are revolving, and out of 514 in the list 
corrected to January, 1871, only 28 belong to the other four 
descriptions. 

It must be evident that such a mode of distinguishin 
lighthouses is extremely imperfect. Fixed lights, though 
usually very brilliant, are, at a distance, and in foggy 
weather, undistinguishable from shore or ship lights near at 
hand ; and notwithstanding the test care, one lighthouse 
may be mistaken for another. olving or flashing lights 
might possibly be distinguished by their periods if 
periods were regularly kept ; but observations of such periods 
require an accuracy difficult to be attained at all times, and 
impossible in the trying circumstances in which vessels often 
approach a coast. 

n order, under present arran ts, to make out with 
certainty what any observed light is, it is necessary that the 
master of the vessel shall first ascertain the position of his 
own ship. In ie this — we even in short 
voyages, but after a long voyage, with few opportunities 
of making correct observations, errors of many miles may 
occur in a ship's reckoning. Every year the amounts of 
shipwrecks show the fatal results arising from the mistake 
of one light for another light many miles away. The signal 
which, sooonly interpreted, should have preserved the 

i rom danger, misi becomes the false guide 
which lures him to destruction. With rd to coloured 
hts as distinctions in lighthouses, let me give the following 
illustration, which has this morning reac my hands :— 
Southsea Castle light, Portsmouth Harbour, when seen from 
the south, shows a red light to the éast of a certain line, 
namely, north-west by north, and shows green to the west of 
that line. A vessel ye Portsmouth from the west, 
ey yy ye aoa ab Ham geen.cnd thes 

so that it will present precisel appearance of a 
es OS eo Portemouth in the main channel 
between the Spits Head and the Horse Sand. It is remark- 
able that they have hit it off exactly to eee re to a ship's 
side light—namely, green to the right and red to the Jeft—in 
Sadan to sae euid tateden wach ion Wale tn The 








* Read before Section G, Mechanical Science, British 
Association. 


ship heading 8.E. by 8. 

, however, we had the means of causing each lighthous 
to exhibit corstantly a light of such a character as could ng 
a be mistaken for any other lighthouse, for any ship, 

ght, or for any ordinary shore light, the master tte 
vessel would not only at once oy oy it as being a par. 
ticular lighthouse, but would be able at the same time ty 
correct any error he had made in regard to his own i 
and be able, with confidence, to proceed with confidengs 
on his voyage. 

Such a plan was proposed by Charles Babbage, and actually 
exhibited inthe Exhibition of 1851. It was officially com. 
municated by him to all the great maritime governments, 
and was elaborately described by him in a letter to the Time 
of the 16th of July, 1855. 

For many years the suggested individualisation of light. 
houses remained saheeded by the public, and negletted by 
the lighthouse authorities; but during the last few years the 
matter has attracted the attention of some men of high 
scientific eminenee, who, thoroughly convinced of the im. 
portant benefits which would result from its univers) 
adoption, are able to carry out the practical details required 
for putting it into operation, and whose character and 
position entatle them to press their convictions on the Govera- 
ment. I refer especially to Mr. Stevenson, the engineer to 
the Northern Lights Commission, and to Dr. Tyndall, the 
scientific adviser of the Board of I rade, and the distinguished 
President of the British Association. 

A modification and improvement of Babbage’s plan has 
been lately published by Sir William Thomson, who pro- 
poses that each lighthouse shall exhibit from sunset to sun- 
rise a certain definite series of eclipses representing one of 
the letters of what is known in telegraphy as the Morse 
alphabet. 

The Harbour Commissioners of Belfast, impressed with 
the great value and importance of the plan, adopted it foran 
improvement on the bght on the Holywood Bank, which at 
present is a fixed red light, liable to be mistaken for the red 
or port light of a vessel, and the apparatus now before the 
section has been designed for the purpose by Sir William 
Thomson, and constructed by Mr. James White, of Glasgow, 
for the commissioners. It consists of a horizontal ring of 
brass revolving on three vertical wheels or rollers, and it is 
kept in its place by three light horizontal wheels. One of 
the wheels on which the horizontal wheel rests is kept in 
motion by a descending weight and a train of wheels, and 
the motion is regulated by a governor. The horizontal ring 
carries three eclipsing sereens, the weight of which is cous- 
terbalanced by a piece of iron on the opposite side of the 
ring. The screens are at present arranged to give two short 
eclipses and one longer eclipse, corresponding to the letter U 
of the Morse alphabet. A ——_ revolution occupies 
eleven seconds, of which six seconds is the period of uninter- 
rupted light, and five seconds of eclipse. An alteration of 
the number and position of the screens enables us to form 
apy letter of the alphabet that may be desired. 

et me briefly call attention to the construction of the 
apparatus itself, which will no doubt interest the section. 
The general arrangement is, I believe, novel; and there are 
many points which deserve ial notice. This centrifugal 
friction governor will probably be new to most present. It 
was invented by Sir William Thomson, and has been em- 
ployed by him in other machines. It is found to give ample 
steadiness and regularity of motion. 

I may also call attention to the way in which almost every 
part of the machine is kept in its place by gravity alone, by 
which means friction is avoided and evenness of motion 
secured. The round pivots in the square bearings tend also 
to regularity of motion and the avoidance of friction, and are 
particularly suitable when gravity is the force that keeps the 
wheels in position. An experimental trial has been made by 
the apparatus on the lighthouse with very satisfactory results, 
and ae we shall be able to show it at work on the light- 
house before the termination of the present meeting of the 
Association. In the course of a few weeks it will be in per- 
manent operation, and I venture to ex the belief that 
the success of the plan will keep public attention directed 
to this simple means of rectifying defects in our present 
lighthouse system, and, in connexion with what is doing 
elsewhere, cause the adoption of it, or similar means of dis- 
tinguishing lighthouses along the coasts of the United 
Kingdom. 





Smatt Anas Yor TunKey.—The barque Nineveh cleared 
recently from Newhaven, United States, for Constantinople 
with a cargo of smal! arms and ammunition for the Turkish 
The value of her cargo was estimated at 


Tus Lars Ste Wititam Fareparny.—The following ¥ 
a copy of a resolution forwarded to the family of Sir Wilham 
Fairbairn irn: Resolution passed at the last meeting of members 
of the Inventors’ Institute. “ The members of the Inventors 
Institute hereby present to the family of the late lamented 
Sir William Fairbairn, Bart., C.E.,D.C.L., LL.D., F.RS, &e, 
one of its vice- from the time of its establishment, 


the tribute of their sympathy and condolence in the great 
loss sustained by his ® loss which is heary not 
for this Institute but for the whole of the scientific 
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WORKING VERY HEAVY GUNS. 

GUNS are rapidly increasing in size and weight. 
The 35-ton gun is indeed a mere “infant” com- 
pared with some of the weapons now proposed, if 
not actually constructing, both at home and abroad. 
Unfortanately side by side with this great in- 
crease in power, the rapidity with which these tre- 
mendous weapons can be worked by manual power 
alone, and consequently with which they can be 
fired, notably diminishes as they grow in size. 

Without entering on the question of the tactics 
of a future action at sea, or endeavouring to fix the 
precise speed at which ships will engage, opinion on 
both sides of the Channel may be said to concur 
in the adoption of the ‘‘ end-on” mode of attack as 
the proper basis of all evolutions. Ships, it is said, 
will advance at great speed to attempt the fatal ram 
or torpedo attack against floating fortresses compara- 
tively impregnable to artillery. Looking to the 
conditions of such a battle, and the present rate 
of working the heaviest guns, a French writer, 
Admiral Jurien de la Graviére, affirms that silence 
should be imposed on the guns of a ship until close 
alongside the enemy. 

To avoid so restricted a field of action for a very 
considerable portion of a ship's offensive powers, the 
following conditions must be fulfilled : 

1. Great rapidity in working the guns. 
2. Large vertical ares of training, with power of 
moving very quickly through them. 

These two conditions are absolutely necessary in 
4 naval combat of the future. Neither of them are 
satisfied at present in the English navy. 

If the time during which artillery can exert its 
full power is so much shorter than in the days of 
wooden ships, owing to the very rapid movements 
of the ships engaged, it is evidently of the first im- 
portance that the rate at which the guns can be 
worked should be at least equal to that of the 
weapons of those days, certainly not inferior. 

It is from this point of view that the recent ad- 
mirable application of hydraulic power to all the 
movements connected with loading and running in 
or out very heavy guns, designed by Mr. Rendel 
and explained by him at a recent meeting of the In- 
*ttution of Civil Engineers, is of the greatest value, 
and as the comparative advantages of such a system 
— the methods of working heavy guns actually 
‘8 Torce at present are perhaps, as far as the details 
are concerned, but little known, we propose to de- 
vote a short space to their consideration. We shall 
also indicate a further important development in the 
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mechanical working of heavy guns which can be 
brought about by the use of hydraulic power, and 
which completes the proposed method of working 
guns by this means. 

First let it be said that huge guns of this nature 
are now almost universally = he either in turrets 
or in barbette towers. In turrets two guns are 


only is placed. 

It is difficult to see what advantage is gained by 
placing two guns in a turret instead of one 
heavier gun. Could the two be worked as well 
as if fired independently, the rate of fire would cer- 
tainly be increased, but it is practically impossible 


| 


3 deg. or more, the guns would not run out of their 
usually mounted side by side, in barbette towers one | 


| 
| 


i 


to load one gun in such close proximity to another | 


monster which is being fired. Flesh and blood 


cannot stand the concussion, even if the danger of | 


sparks entering the port is overlooked. It is there- 


fore only possible to fire the guns simultaneously, | 


and if this is the case it is probable that one heavy 
gun would be better than two lighter ones, 
destructive effects of a shell from a 70-ton gun 
would be much greater than that of two from 35-ton 
guns, while it could penetrate a structure which 
would defy the lighter guns. With a single, als, 


The | 


there would be far more room in the turret for | 


working the gun, while the strength of the 
turret itself would be greater from having only one 
hole in it instead of two. 


| in and out could be effected with equal rapidity in- 


Those who witness the various movements of guns | 
mounted in turrete—as now fitted—performed in- | 


dependently and without reference to each other, are 
apt to attribute a far greater rate of speed to the firing 
of the gun than can be obtained when the movements 
are simultaneously performed in the manner in which 
they actually occur when fighting the gun. 

Thus, nothing can seem more simple and ex- 
peditious than the hand-winch gear for running the 
guns in to the exact position for loading—an ope- 
ration which has almost invariably to be performed, 
owing to the impossibility of adjusting the com- 
pressor to such nicety as to permit the gun to recoil 
exactly to the loading mark whatever the motion of 
the ship—but in actual practice the case is far diffe- 
rent, No sooner are the guns discharged than the 
turret is turned round to load under cover, conse- 
quently the men waiting to run in are not able to ship 
their winch handles until the motion has ceased, and 
a delay is caused by this of | to 1} minutes before 
the gun can be sponged. If the ship should be 
heeling, the guns may have to be dragged up a steep 
incline, and a further delay is ne 

As there are no means by which the guns can be 


| bearing of the target do not materially change. 


the slides of all turret gans are placed at an incline 
of 3 deg., in order that the guns when —— 
| to the rear rollers of the i ic 
jacks may return by their paling to the position 


| 40 seconds, to which must be added a certain time 




























































run out other than the same slow-moving hand gear, 


by hy: 


of firing. Bat under the vondition of the ship heeling 
own accord, even when tripped on to the rear rollers, 
and the slow process of running the guns out by hand 
would have to be resorted to. With a heel of 6 deg. 
it is doubtful if this could be effected in less than 
4 or 5 minutes. By the direct application of hy- 
draulic power to the carriage, the guns could 
run in or out under any conditions of heel or motion 
with perfect safety and great rapidity. The heavy 
and complicated machinery at present used for 
running in or out could thus be dispensed with, 
as well as the hydraulic tripping gear, for the 
movements of the gun being entirely under control 
the carriage could run on ent rollers or a 
broad smooth surface be ; 

It will thus be seen that if these movements were 
performed with the very great rapidity and safet 
which hydraulic power alone can accomplish, a mu 
quicker fire could be sustained, inasmuch as the gun 
direct! it was fired, and while the turret was being 
trained out of action, could be immediately run in 
and the loading commenced, while both the running 


dependent of any heel or motion the ship might 
have, matters which atpresent seriously teaedes these 
movements, An effective fire from the turrets of 
the Devastation cannot be sustained at a greater 
speed than one discharge every 7 or 8 minutes, even 
on an ordinary practice day when the distance and 


With a quickly-moving target, and under the con- 
ditions of action, where rapid motion will be the 
chief characteristic, it will probably be found im- 
possible to obtain more than one discharge of the 
turret every 10 minutes, It is true that one gun can 
be fired at a time, but the fire of the turret, although 
halved in value, is not thereby in any way expedited, 
as it is impossible to load one gun while other 
is being fired. 

The following fi show the actual time in 
which the loading of the guns was performed on an 
ordinary practice day. The whole time of each dis- 
charge 1s not given, as great delay took place in the 
laying and firing of the guns; but to lay a gun for 
elevation by the pointer of the wood scale, if any 
accuracy is sought, takes from 30 seconds to 
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to align the turret sights, as this alignment is en- 
tirely dependent on the motion of the ship. With 
the 70 or 80-ton gun this time would probably be 
ttes for 


again increased, perhaps as far as 15 mis 


each discharge 
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slow and cumbrous, and viewed by the light of the 
conditions of naval warfare present many serious diffi. 
culties. Inall broadside guns the sight by which the 
| gun is laid for the object is attached to the gun itself, 
and thus partakes of every movement of the breech. 
Owing to the ditliculty of the problem it has not as 
| yet been found possible to sight guns mounted in 


| turrets, but a fixed sight is placed on the top of 


the turret itself and the requisite elevation due for 
the distance of the object is given to the gun by 
means of a wooden seale which is set to a certain 
| height, and then made to correspond with other 
marks on the breech of the gun. ‘The most pro- 
| minent fault in this method of adjusting turret guns 
for elevation is that the firer has no control over the 
actual elevating of the gun, and is, moreover, in- 
capable of ascertaining, at the instant of firing, 
whether his guns are correctly laid for the object or 
not. A plan for directly meeting these require- 
iment has recently been proposed by Lieutenant H. 

tr Edward Newman, Chief 


But in 10 minutes of time two fleets approaching | Ewgineer, R.N., and is now under consideration. 
each other for a ram attack, at a combined speed of | They propose to directly connect the outside top 


20 knots, would pass over no less than 34 sea miles, 
or 6700 yards, and most naval authorities are agreed 
that it would be worse than useless to open fire with 
heavy artillery at a greater distance than 1500 yards 
at the very outside, It will be evident, then, that 
unless the rapidity in working heavy ordnance is 
very ureatly increased, its use will be restricted to a 
very narrow field indeed. 

In another and important particular the working 
of turret guns as at present fitted is defective. In 
order to reduce the chances of an enemy's projec- 
tiles entering the turret porta, their dimensions have 
been kept as small as possible. While the incon- 
veniences of horizontal training whieh result from 
this have been met by steam rotation, it is sought 
to give a sufficiency of vertical training by a system 
of ** steps,” the being raised or lowered from 
one to the other by hydraulic rams. 

But the probable conditions of naval warfare 
seem to demand not only vertical arcs far greater 
than those hitherto given, but also a rapidity of 
movement through those arcs not inferior to that 
obtained in horizontal training. At present there 
are generally three “ steps,” or positions, from which 
the gun can be fired. When on the bottom step 
15 deg. of elevation can, as a rule, be given with but 
little if any depression ; 
8 deg. elevation, and 3 deg. to 4 deg. depression ; and 
on the top step 6 deg. elevation and about 5 deg. 
— 


n the first place the arrangement of the steps | 


| turret sights to hydraulic elevating gear attached to 


the breech of the gum in such a manner that the 
slightest movement of the sight produces an instan- 
taneous and corresponding movement of the breech 
of the gun in whatever position on the slide the gun 


plan are obvious. The captain of the turret has 
all the movements of the turret and guns under his 
entire control, and can keep his guns constantly 
readjusted for any motion of his own veasel or 
change of position on the part of the enemy, and 
can, moreover, discharge his guns while in the act 
of altering the elevation, should a favourable oppor- 
tunity suddenly be presented, without danger to 
the elevating gear. ‘This plan, in conjunction with 
those proposed by Mr. Kendei for running in and 
out and loading, would place all the movements 
of the turret and guns under the direct control of 
the firer. 

The disasters which arise from errors in horizon- 
tal direction are altogether insignificant when com- 





on the centre step about 
| noise, smoke, and darkness will have on the accu- 
| rate adjustment of a small wooden scale on which 
| the whole success of the discharge depends. 


pared with those which spring from incorrectness in 
elevation. It maybe said thatif the No. 1, who, under 


| the present system, lays the gun, is well trained and 


trustworthy, few errors will occur ; but apart from 
the intricate method in use, consider the interior 
of a turret in action and the effect the confusion, 


‘The experimental firing of H.M.S. Captain at Vigo 


does not give sufficient prominence to a fire which | in 1870, furnishes an instructive lesson on this point ; 


it is believed will have decisive results in future, 


eleven rounds were fired as quickly as possible 


namely, a plunging fire on an enemy's decks at close | against a rock at a moderate distance, affording a 


oo Ithough a great height of port-sill above 
the load water-line is given to the latest ships, the 
range of depression of 5 deg. is quite inadequate in 
this respect. 
to 25 deg., and even greater, is now demanded. 
Secondly, the system of hydraulic lifting is alto- 
gether too slow for the rapid phases of a naval action 
of the future. If, for instance, in order to open fire 
when an adversary comes within range the guns are 
placed on the bottom, or even middle step, it will be 


| very large target. 
| the first broadside, and three out of the four pro- 
| jectiles hit the mark. 
In France a depressed fire of 20 deg, | fired in quick succession, only one shot struck this 





The guns were carefully laid for 
Of the remaining seven 
exceptionally large target. 


In order to remedy these great defects and to 
obtain proper accuracy and rapidity in firing 


| from very heavy guns, it is absolutely necessary : 


1. That the rear sight of the turret over which 
the firer takes aim and directs the discharge, should 


unpossible to make use of a plunging fire at short dis-| rise and fall with the movement of the breech of 
tances ; for should the slow process of raising the | the guns, when elevating, and thus insure their being 
guns be resorted to, it will only be with the immi-| accurately laid at the instant of firing. 


nent danger of finding the artillery useless at the 
very moment when its services are most urgently 
required It is open to doubt whether such a 


2. The firer should himself be able to elevate or 
depress the guns 80 as to a them continuously 
‘‘coyering” a rapidly approaching or departing ob- 


practice is advisable or possible with the great | ject, and to fire the instant a favourable opportunity 


weights with which we shall shortly have to deal. 
To lift the 35-ton gun from the lowest to the top 


— cannot be done with the existing hydraulic gear 
under 44 minutes to 5 minutes, and 2} minutes more | small. 


jis een 


Vithout such a control over the movements of 
the guns, the results of artillery fire will be but 
Either the fire will be delivered at hap- 


are required to lower the ram out of the way, | hazard, or the guns will be laid for a predetermined 
With 80-ton or 100-ton guns, this time would be| distance, and the fire reserved until that moment. 


considerably augmented. 


But, as often happens, the best laid plans may 


A height of port to give a total vertical are of | be disconcerted by some tgivial circumstance, and 


training of 15 deg. from one position would be ample | 


smoke, a change of course, or a thousand other 


for all purposes, and would be but slightly greater | accidents may make the fire at that anxiously ex- 


than that adopted at = from which 1) deg.| pected moment impossible. 
\ 


only can be obtained. ith such a height all the re- 
quirements of action would be met by keeping the 
gun in one permanent position for firing from 


which 7 deg. depression and § deg. elevation could | 
It is doubtful under what ould be used, | 


be given. 
the extreme are of 15 deg. elevation would be used. 


Although a comparative facility has already been 


Nine out of ten men 
would then fire although they saw nothing to aim 
at. The tenth would endeavour to relay his guns 
and so probably lose an opportunity of firing at all. 
On the other hand, the captain of the turret, who 
has the guns entirely under his independent com- 
mand by the aid of hydraulic power, calmly and 
continuously “covers” the approaching foe until the 


achieved in the horizontal movements of the turret | moment when an opportune wave exposes the bow 
and guns by the application of steam turning gear, | or broadside below the armour plating and shot can 


the elevating arrangements at present in use are | be instantaneously lodged in a vital point. 


may chance to be. ‘The very great advantages of this | 


! 





This is a point which has as yet received little 
attention. It has been thought sufficient to provide 
for the various movements of the gun to and from 
the position of firing, passing over the question of 
the actual laying of the gun as comparatively unim- 
portant; yet to those who endeavour to discover 
what the actual effects of these ponderous weapons 
will be, facility in loading or running the gun in or 
out whether by hand gear, water, or steam, is alto- 
gether second in importance to the question of 
rapid and accurate adjustment and readjustment of 
the gun when in position for firing. As the question 
is mainly connected with the technical working of 
the gun, it may be as well to explain in some detail 
what actually takes place. 

Suppose two turret ships are approaching at the 
combined high speed of 20 knots. In one the captain 
of a turret has been directed to open fire at 
2000 yards. His method of preparing his guns 
under the present arrangements is as follows : 

He fixes the turret sight at zero, and names the 
distance at which the fire will be delivered to the 
No. |, whois inside the tarret on the platform, * 200) 
yards!” Nos. 1 and? ee ae jon to the 
rear part of the carriage; 1 provides the wooden 
scale, sets it, and holds it against the breech of the 
gun, 2 attends the elevating gear, and raises or 
lowers the breech under the direction of 1, until the 
pointer on the scale is against the mark on the 
breech of the gun, he then clamps the elevating 
gear; | returns the scale, 2 cocks the gun, and then 
{both step off the slide, and the No. 1 calls out 

* Ready !” to the captain of the turret. 
| "This process is slow and uncertain. If the turret 
| is full of smoke, or the action be fought at dusk, 
} the marks both on the wooden scale and. on the 
scale on the breech of the gun are so small as to be 
easily mistaken. It is especially diffieult in such 
| cases to see whether the pointer on the wooden 
scale is opposite the correct mark on the breech, 
; and in the noise and confusion No. 1 may easily fai! 
to distinctly hear the distance called by the captain 
of the turret, and so set the scale inaccurately. 
It is not surprising that with so many sources of 
error such great inaccuracy of firing should have 
been obtained from the trial in 1870. 
sut supposing that these various duties have been 
correctly performed, and the guns consequently 
accurately laid for the distance of 2000 yards, let 
us assume that just previous to reaching that dis- 
tance a sudden change of course is adopted by either 
of the two ships, or that smoke from either ship 
| temporarily obscures the other, or that some other 
of the numerous causes which may occur, prevents 
the captain of the turret from seeing his object, and 
consequently firing his guns at that instant. It 
will be evidently necessary to immediately relay the 
guns for a new distance, to do which the whole of 
the operation will have to be gone through over 
again, with several minor additions, thus: 

The captain of the turret calls out the new dis- 
| tance, and sets his sight, the firing gear has to be 
locked, the tube taken out of the vent, the two 

numbers then mount on to the carriage, set the 
seale, relay the gun, reprime it, step off, and finally 
unlock the firing gear, when the gun is again 
ready for use. During the whole of this time 
the gun is out of action, nor is it possible for the 
captain of the turret to take advantage of a sudden 
break in the smoke or reappearance of his enemy 
to discharge his gun ; for even if it were left primed 
it would be impossible to fire without destruction 
to the two men laying the gun. 

In view of these circumstances it is perhaps not 
too much to say that nine out of ten men would 
discharge their guns, even though they saw nothing 
to aim at, sooner than, by embarking on the slow 
process of relaying, hazard the opportunity of being 
able to fire at all. With hydraulic elevating gear 
directly controlled by the captain of the turret, and 
a sight rising and falling with the movement of the 
breech, and correctly exhibiting at any moment the 
actual position of the axis of the gun, all this would 
be very different. Under these altered conditions! 
would not be necessary to lay the guns for any 
prearranged distance, inasmuch as the guns could be 
kept continuously “ covering” the object as it ep- 
proaches. ‘The captain of the turret keeping his eye 
fixed along the sights, would hold the firing key ™ 
one hand, and with the other constantly adjust the 
elevation as the enemy gradually approached. The 
No. 1 placed close to him, or on the quarter platform 
as most convenient, would effect a corresponding 
change in. the adjustment of the sight due to the 
enemy's diminishing distance, while at the same 
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time he keeps the horizontal training of the guns 
accurately aligned. It is thus seen that without the 
intervention of a single man within the turret, the 
sights can be continuously readjusted for change of 
distance, the guns kept constantly covering the 
object, and discharged with certainty of striking the 
latter the instant a favourable opportunity is pre- 
sented. 

With very heavy ordnance it is unnecessary to 
insist on the great importance that each discharge 
should take effect. The time of reloading, even with 
mechanical appliances, is necessarily considerable, 
and the disaster of a lost shot would still be very 
serious. This power of directly controlling all the 
movements of the guns on the part of the captain of 
the turret isimperatively needed, and combined with 
ication ¢ 





the app f a movable turret sight would, it 
may bes uid, increast fourfold the effect of heavy ar- 
tillery Without some such plan it is not too much 
to predict that lost shots, confusion, and disaster 


will be prominent features in the use of the tre- 
I 


lous artillery of the future, 


THE BARROW SHIPBUILDING WORKS. 











| 


system” of driving tools, and we have no doubt 
that it is found a convenient one, ‘The tools form- 
ing the ship yard plant at Barrow have, we may 
add, been exceedingly well selected. 

The shed about which we have just been — 
ing forms one side of a quadrangle, of which the 
opposite side is principally occupied by a very fine 
range of offices, while the remaining sides are made 
up of a smithy and machine shop, stores, &c., and 
the moulding loft, and an extensive shop containing 
wood-working machinery, The smithy here men- 
tioned is used only for ships’ ironwork, and the 
machine shop also contains a selection of tools suit- 


able for turning out steering gear and similar work | 
distinct from that executed in the engine depart- | 


ment. 


Entering the engine department through the | 


tunnel already mentioned, another very fine smith’s 
shop is reached, this shop containing three small 
steam hammers for general work. The fans are 
driven by a vertical wall engine of neat design. 
Amongst the works in progress were some parts of 
Howard's boilers of the pattern which we described 


and illustrated on pages 72 and 73 of the present | 


volume, the caulking strips which encircle the tubes 
near each end being here shrunk on. Adjoining the 
smithy is an extensive foundry, provided with good 
overhead travellers, and well adapted for carrying out 
the heaviest class of work. Here we also found 
Howard boilers in progress, the cast-iron 
being here cast on the tubes. The tubes are ar- 
ranged so that both ends are cast on without shift- 


| ing the tubes in the moulds, and we may add that 


| the caps are moulded by machinery, A large number 


of ingot moulds for the Bessemer department of the 


Barrow Hematite Steel Works were also being cast | 


at this foundry. ‘The cupolas of the foundry are 
supplied with blast by a Roots blower with engin: 


| attached, the arrangement being that illustrated by 


(us on page 250 of our fourteenth volume. 


| finest shop of its kind we ever visited. 
| 400 ft. long and 150 ft. in width, and is built in | 


| oceupied by heavy tools. 


Adjoin- 
ing this iron foundry is a very good brass foundry 
with ample accommodation. 

The erecting and machine shop which we have 
next to notice is one of the finest—if not indeed (/- 
It is over 


three bays, of which two are devoted almost wholly 
to machinery, while of the other a portion is set 
apart for and the remainder is 
Each bay is provided 
ith a powerful overhead travelling crane driven 
flying ropes, and some smaller cranes are, we 
lieve, to be shortly provided for the service of the 


erecting engines, 


by s, 
by 
t 


lathes, &e., engaged on work of moderate dimen- 
sions. ‘The three bays of the building are separated 
by ranges of iron columns, these columns being 


connected at a convenient height from the tloor by a 
line of cast-iron pipes, which form a kind of tubular 
onnecting girder, and to which the brackets for the 
various countershafts are conveniently fixed, the 
bases of the brackets being simply made in halves to 
grip the line of piping. ‘The lines of shafting are 
at a considerable height from the floor, the shop 


| being very lofty, and each is driven by a belt from 
|; a vertical engine situated immediately underneath 


it. ‘The design of these engines is very neat, and 


| the whole arrangement appears to work well. The 
| tools which this shop contain have been selected 


| Stewart, and Co., 
| combined planing 


Amonost the many important works which, during 
the past few years, have been established at Barrow- 
in-Furness, those of the Barrow Shipbuilding and 
Engineering Company deserve especial mention, 
not only on account of their present extent, but also 
on account of the development which they appear 
destined to attain in the future. If reference be 
made to the general plan of Barrow, which ws 
published three weeks ago (rid: page 186 ante). 
it will be seen that the Barrow Shipbuilding and 
Engineering Works are situated on Old Barrow 
Island, the site extending from the docks across this 
island to the channel between the latter and Wal- 
ney Island. 1} total area of the plot of land on 
which the works are situated is 58 acres, while thers 
art f tages at each end to the docks and 
Wa Cha respectively of 1050 ft. each. Th 
Walney ¢ l, we may add, is sufficiently wick 
to a 4 I } gr ot ti largest vessels w h- 
‘ k, and is altog r an ¢ ptionally 
fav om 

] | work is carried on in the part of | 
the yard the Walney Channel, this pa 
being vided from the engine works by a road 
under which is a tunnel affording the required com- 
r at } the two departing nts, At th 
t of our visit three vessels and a steam dredging 
0 r on ti slips, the largest of thes 
v s the Anchoria, a very fine serew steam- 
I the Anchor line, 408 ft. long and over 
4 t burt! This vessel was in an advanced 

’ 1 the workmanship about her was excel- 
l and litable to her builders. Of the two} 
vessels t e was an iron sailing ship, and 
t! ra screw amer of about 700 tons burthen, 
wh is t fitted with Howard’s high pressure 
I I iM . A sister vessel to this IS already 
r with ordinary boilers, and the comparative 
trial v h it will thus be possible to carry out be- 
tween the ordinary and Howard boilers will bx 
most tnterestip 

Behind the slipways is a long shed, containing 
the machine tools belonging to the ship yard. This 
shed is constructed in eight bays, and contains six | 
vertical boilers with engines attached, each of these 
engines driving a few tools, and each also driving a 
winch which can be used for miscellaneous hauling | 
work, Some of the large tools, also, have engines 
attached to them rhe arrangement here adopted 
ot disposing the tools in small groups, each driven 
by & separate engine, undoubtedly possesses the 
advantage of enabling a few tools to be run ata! 
very moderate expense when overtime is necessary, 
or other exceptional occasions; but we are 
somewhat doubtful whether, in some cases, this 


advantage 


cost of runnir uv 


is not purchased too dearly by increased 
” a number of engines and boilers 
during ordinary work. The plant of shipbuilding 
yards is peculiarly difficult, however, to drive with 
economy, as it usually consists of a comparatively 
small number of tools requiring but a moderate 
power in themselves, but spread over such a large 
area that there is almost necessarily a material waste 
of power in transmission. For this reason, we be- 
lieve that eventually hydraulic plant, such as hy- 
draulic punching, shearing, and rivetting machines, 
will come into extended use in ship yards, and we 
anticipate with very satisfactory results. Meanwhile 
the arrangement at Barrow may be regarded as a 





| 





good specimen of what may be called the “ group 


with much judgment from the leading makers, and 
they altogether forin an admirable plant for turning 
out heavy engine work. Amongst the most notice- 
able tools are a very large lathe by Whitworth, a 
regular range of planing machines of different sizes, 
constructed on Sellers’ system by Messrs, Sharp, 
and a couple of remarkably fine 
and slotting machines by Messrs. 
Fairbairn, Kennedy, and Naylor. ‘These last men- 
tioned machines are altogether of special design, 
and we have engravings of one of them in prepara- 
tion. Atthe time of our visit there were in progress 
in this shop the engines of the Anchoria, already 
mentioned, these engines, which are of the com- 
pound intermediate receiver type, with surface 
condensers, being rated at 500 horse power nominal. 
By the side of them were also in progress a pair of 
60 horse power engines. 

At one end of the shop of which we are now 
speaking is a space set apart for the erection of 
Howard boilers, special lifting appliances, &c., for 
facilitating this erection being now in course of 
fitting up. Here the boilers are fitted up and 


tested by hydraulic pressure, and provisions are | 
ing out the manufacture on an 


being made for car 
extended scale, under the direction of Mr. David 
Joy, who has charge of this special department. 





ends | 


Besides the shops already spoken of there is a 
very fine boiler shop, about ft, square, provided 
with overhead cranes and a selection of ma- 
chine tools for boiler work, i pon | ‘Tweddell’s hy- 
draulic rivetter. Amongst the work in progress in 
this shop at the time of our visit were the boilers of 
the Anchoria and some of Howard’s high-pressure 
marine boilers. These latter are of an_ entirely 
different type to the land boiler with which most of 
our readers are familiar, In the Howard marine 
boiler each section consists of three cylindrical 
barrels placed one above the other, and of which 
the two lower are each about 3 ft. in diameter, In 
the lowermost barrel is contained the furnace tube, 
while in the one next above—which communicates 
| with the lowest one by an uptake as weil as by 
water connexions—are placed the tubes, The top 
barrel constitutes a steam chamber. As we men- 
tioned in an early part of this article, a thorough 
trial is about to be made of this boiler in a 700-ton 
vessel now building. In due course we hope to 
illustrate the boiler and to have something to say 
about its performance. 

We have mentioned that the works of the Barrow 
Shipbuilding and Engineering Company have an 
extensive dock frontage, and we should add that on 
this frontage has been erected a large hydraulic crane 
constructed by Sir William G. Armstrong and Co., 
this crane being capable of lifting 100 tons. There 
is thus ample facility for placing in vessels the 
heaviest machinery. A bydraulic accumulator is 
now being erected in a tower built for the purpose, 
and when this is completed the use of hydraulic 
power in the different departments of the works will 
probably be extended, 

From the general account which we have above 
given of the works of the Barrow Shipbuilding and 
Engineering Company, it will be seen that the 
establishment is one having exceptionally large 
capabilities, and from its position in a town of such 
rapidly growing commercial importance as Barrow 
these capabilities will no doubt eventually be fully 
occupied. The works have been laid out on a grand 
scale, the machine tools are of the latest and best 
types, while lastly—but by no means least—there 
are at the head of the concern men who lack neither 
the experience nor energy to make large works a 
success, 





WANGANUI BRIDGE, 

We give on page 235 a perspective view of a fine bridge 
erected during the years 1870-1, from the designs of Mr, 
George Robert Stephenson, over the river Wanganui, New 
Zealand~—a colonial Thames. This river traverses the 
Maori country for several hundred miles. Wanganui is a 
fortified city, situated on the west coast of the North Island 
of New Zealand, and was but a few years ago the scene of 
many a hard-fought battle between the Maori and the 
races. It was here that General Cameron was en- 
camped with several thousand British troops for the pro- 
tection of the settlers, when the white population were 
ordered in from all the outlying districts for many miles 
round, to be within the protection of British bayonets. 
Upon this vecasion General Cameron converted this settlement 
into a regularly fortified encampment, surrounded with 
redoubts, block-houses, &c., whence it bas been styled a 
borough town. Since peace has been secured, the place 
has made rapid strides in the arts of civilisation, It is the 
nucleus of one of the finest agricultural settlements in either 
island. A soil exceptionally rich, and a temperature mild as 
that of the South of Italy, cause the olive, vine, and fig-tree to 
grow in luxuriousness, and the floral display is fast render- 
ing it the boasted garden of New Zealand. Its head of 
horses, cattle, flocks, and herds, and rich harvests of 
luxuriant grain, are already famed throughout the southern 
hemisphere, 

Upon the establishment of a regularly constituted cor- 
poration, consisting of its mayor, aldermen, and coun- 
cillors, the first act of that body was to secure the profes- 
sional services of Mr. John Millar, formerly of Dunedin, 
and under his direction plans for water supply works were 
got out, and a complete system of sewage is vow uniler 
consideration. We are informed that Mr. Millar is very 
sanguine upon his projected reclamation, and other im- 
provements with the river, and expects at no distant day 
that he will be able, by a judicious expenditure, to render 
the river Wanganui navigable for European ships of con- 
siderable tonnage direct to the wharves situate on the river, 
immediately opposite the town ; from whence railways will 
communicate direct into the interior, diffusing in their t: ain 
all the concomitants of prosperity in every direction. The 
engraving we publish of the bridge has, we should state, 
been prepared from a water-colour sketch made by 

| Mr. Millar. 


white 








Grastre at Bostox.—A block of buildings in course of 
| erection in Boston is being built of red or rose granite from 
| Maine. The granite hitherto used in Boston is grey. 
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COOLING RAILWAY CARRIAGES. 
No. IT. 


A scurme, known by the name of the inventor, a 
Mr. Grant, consists of an arrangement for keeping 
window tatties moist by means of an intermittent 
action, which discharges water on to the tattie 
every five or ten minutes as may be required. ‘The 
accompanying illustration, Figs. 6,7, and 8, will show 
how thisiseffected. The apparatus is shown in plan, 
section, and elevation. Above it is placed a water 
tank W, attached to the top, or any other convenient 
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exactly over, or into, the hole C. This cock is opened 
enough to allow the water to drip through it into 
the receiving vessel A, and can be adjusted accord- 
ing to the quantity of water required. As soon 
the vessel A is full up tothe top, the syphon D D 
begins to act, and instantly empties the receiving 
vessel A on to the tattie through the medium of 
the horizontal pipe E E, which is perforated with 
small holes. As the water is constantly dripping 
from the cock B, the vessel A is again filled and 
discharged by the syphon; and this action con- 
tinnes as long as the cock B is supplied with water 
and does not become choked with dirt. The thumb- 
screw F is simply for the purpose of adjusting the 
height of the horizontal pipe E. The box A 1s at- 
tached to the side of the carriage by means of the 
lugs G G. 

Mr. Newton constructed a large scoop or cowl 
under the floor of the carriage, extending the full 
width sideways, and down to within two inches of 
the rails. ‘This scoop caught the air and conducted 
it over a trough of water and thence into the 
compartment. This plan was only partially suc- 
cessful. 


as 


Captain de Bourbel introduced a plan, which con- | the tattie to be wetted. 
sisted of a fixed cow] on the top of the carriage at | 


The air was conducted through a pipe, 
The air 


one end. 
the mouth of which was placed in water 


had to pass through the water before entering the | 


carriage. This only acted when the train was run- 
ning at a very high speed, and the experiment was, 
therefore, discontinued. 


Mr. Span had some right and left-hand boxes | 


made to fit the car window, under the sun- 


shades ; the tatties were on the roller principle and | other convenient place, is another syphon C CC, of | pleasant without any cooling a 
dipped into a water trough at the bottom of the | smaller diameter, which provides for the escape of Cooke's method for supplying 
box. This plan does not appear to have answered, | the air from the box as it is displaced by water. | described as being, nevertheless, “refreshing.” For 


Another plan, also unsuccessfal, consisted of a 
horizontal semicircular reversible cow], extending 
the full width of the top of the carriage, with a pipe 
which conducted the air under the carriage. 

Mr. Cooke, locomotive and carriage superinten- 
dent, Oudh and Rohilkhund Railway Company, is 
the inventor of a carriage cooling apparatus, which 
consists of a frame, the same size as the carriage 


Water is poured into the —— B and overflows at 
| F until the box A is quite full, as well as the 
| C, and overflows at H. During the time that the 


box A is filling, the water flows freely from the 
| small tube D and saturates the tattie. This con- 
tinues until the surface of the water lowers to 
about G, when, through the box being perfect} 
air-tight, the water lowers in the outer leg of bot 





















































































































door, with a water tank in the lower portion, into — until the column of water in the box is 
which a tattie, equal to the area of the window, can _ balanced and the water ceases to flow from the tube 
be lowered at pleasure by the passenger, and pulled Dj; but as soon as the carriage is put in motion, 
up again into position in front of the window The the vibration causes a little air to enter the box at 
culiarity of this arrangement. and that wherein it D, and a corresponding quantity of water to escape. 
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differs from all others, is that in pulling up the glass 
window slide, the passenger, by the same action, 
lowers the tattie into the water tank, the glass 
slide excluding the hot air from the carriage while 
the tattie is down, and when the window is lowered 
the tattie rises again into position. In conjunction 
with the frame or box there is a segmental cowl 
for catching the air and conducting it through the 
tattie ; this cowl is reversible and can be placed in 
either direction to suit the course of the train. 
Although upon trial this plan acted successfully in 
considerably reducing the temperature of the de- 
partment, there are objections to its general appli- 
cation on account of its not being automatic, and 
Mr. Cooke, seeing these defects, directed his atten- 
tion to a self-acting dripping apparatus which would 
relieve passengers from the trouble of lowering the 
tattie. This plan will be better uttlerstood by | 
reference to Figs. 9, 10, 11, and 12. Figs. 13, 14, 
and 15, on the next page show Mr. Cooke's im- 
proved self-acting plan, which will be understood 
from the following description. The sketch re- 
presents in section a perfectly air-tight water | 
box A, which is placed exactly over the centre of | 
At D there is a small 
hole in which a tube is securely soldered, within 
the tube there is a brass wire bent in the form 
shown and terminating in a small leaden ball 
at E. When the carriage is in motion the ball E is 
constantly vibrating, thus preventing the tube D | 
from becoming choked by the sediment, &c., con- 
tained in the water. At one end of the box A is | 
the inverted syphon B B B, which is used for filling | 
the box A with water; at the other end, or any | 


| apparatus. 


One great advantage of Mr, Cooke's apparatus is that 
it loses no water while standing at stations, as, it will 
be seen by the foregoing explanation, the apparatus 
is self-corking through the medium of the water 
contained in the two inverted syphons. To refil 
the box, it is simply necessary to pour water into B, 
which is elevated to give a pressure sufficient to 
blow all the water out of the syphon C C, after 
which the air escapes and the filling is proceeded 
with until the overflow at H is again seen, when 
the action of the apparatus is at once renewed. 
This water box has been applied to carriages, on the 
Oudh and Rohilkhund Railway, in a variety of 
forms, and has been found to work well with the 
wire and weight E, which is a most important 
feature, as the boxes not so fitted have ome 
choked and have not worked with certainty. The 
segmental cowl is, as is shown in the illustration, 
fitted in front of the tattie, and is so arranged as to 
direct a current of air straight upon it whenever 
the train is in motion. As Mr. Cooke's improved 
automatic plan has been successfully used on the 
Oudh and Rohilkhund line, some particulars of its 
operation may be interesting. The following ¢- 
count has been taken from the results of experiments 
especially undertaken to test the efficiency of the 
On the first day of the trial it was vom- 
paratively cool with a light breeze from the north- 
east, the direction of the line being north-west; 
and on the second trial there was a light head wind. 
The thermometer from noon till 2 o'clock on the 
first occasion only reached 89 deg. to 90 deg. in the 
shade, and 106 deg. to 111 deg. in the sun. Under 
these circumstances travelling by rail was not un- 

tus, but Mr. 
itional cool air is 
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the purpose of the trials one upper-class compart- 
ment of a composite carriage was fitted with Mr. | the 

Cooke's apparatus, whilst the other upper class com- | aperture of 50 
partment of the same carriage was not so fitted. In 
each compartment a thermometer was kept on the 
cushions of the carriage ; on the first trial there was 
suspended, in the cooled compartment, in addition, 
a second thermometer in a direct line with the 
cooled air entering the carriage. From the result 
it. 


of these experiments it appears that, at the most 
trying time of the day on which the first trial took 






















































































} | temperature was slightly lowered when the cowl 
,r | was shut off, and rose again when it was allowed to 
| act. This was probably owing to the air being 
| too rapidly withdrawn from the compartment, 
| causing the fresh air to pass from the tatties straight 
‘. | to the cowl without disturbing the lower air. 
} Tina | Referring to the illustration, this plan will be better 
4 - | understood from the following description: A A is 

a vertical pipe fitted into the lamp hole of the 
| carriage, and resting upon the top of the lamp box 
| CC. The upper part or cowl BB revolves upon a 

{ | central support D D, and is kept at right angles to 
Ny, | the wind by the tail E. The wind blowing across 
| the ends of the cowl, in the direction indicated by 
place, the corrected readings of the thermometer in | the arrows, causes a strong upward current through 
the cowl. Mr. Newton has also invented tattie 
5 deg. lower than those from the other compartment | doors, which consist in removing the ordinary 
of the carriage, and that this result was obtained by | ©@'riage doors and substituting a door of khus-khus, 
an additional supply of air cooled 8} deg. 1A door on this design _was constructed with two 

Another plan tried was to exhaust air from the | ttties placed obliquely, 80 that one would always 
carriage by means of a steam jet acting ina chimney | face the direction of the train's course. In the 
placed at the end of the carriage and connected | centre between the tatties there was a wooden shutter 


with each compartment by means of a channel | 8° that it could swing round to either side and shut 
The difficulty 


running along the roof of the carriage. This was | off one-half of the tattie if required. . 
tried on one compartment only. It succeeded in | of keeping the khus-khus wet, and the necessity 
exhausting the air rapidly, and produced a strong | for removing the ordinary doors, made this plan 
inward current through the tatties placed at the | impracticable. 
windows, but the noise caused by the steam was | mage ERD i 
disagreeable, and the experiment was discontinued | WIRE-ROPE TOWAGE. 
in Consequence. | ‘Tue steady progress which the system of towing 
_Mr. 8. B. Newton contrived a cowl for exhausting | by a submerged wire rope is making on Continental 
air from the interior of the carriage, and thus in- | rivers, especially on the Rhine, has frequently called 
ducing an inward current of air through the tatties | attention to the desirability of employing the same 
placed at the doors or windows. The action of this | principle on shallow rivers and smaller canals. But 
cowl depends entirely upon the iage being in | the peculiar construction of wire-rope tugs hitherto 
motion. The cowl (see Figs. 16,17, and 18) is self- adopted, when applied to narrow anc iow water- 
acting, revolving easily upon a pivot, and is kept in | courses, offers difficulties which proved fatal to its 
the direction of the wind by a tail, which acts upon | general adoption. Experiments lately undertaken 
the cowl in the same manner as a weathercock, or | im this country have clearly demonstrated this fact, 
the kiln cowls of this country. The cowl is applied | but have Jed at the same time to the introduction of 





LJ 





the compartment fitted with Cooke's apparatus were 








_ to the lamp hole of the carriage in the same way as | a new 
carriage lamp. When fitted to an and 
pet pe Fe ele ean et the tenia renting | of wines 
8 0 miles an hour, the air exhausted | ical method ing steam 

amounted to 650 cubic feet per minute. Experi- | ion of ooh sa tied Someiee” — 
ments during one season, however, have proved | 

that this cow! does not assist the tatties ; but it is | tugs 
usefal in keeping the air in motion, and thus causing | former 
a freshness in the carriage which is not felt without placed either horizontally on deck or vertical! 


ee 


principle, which fully meets the difficulties, 
jises to open new for the application 


towing, at present doubtless the most 


e general arrangement of the 


tr 
is well known, and has been rated in 


illustrated in 
numbers of this paper. The clip drum is 
on 


From some experiments made with this cowl in | the si stem i 
conjunction with side tatties, it was found that the dn sane of the Eidos tug gm gn 


case of the Khine tags three large sheaves) lead 
























































i16. Fig. 17. 
B 
fe. cs ais BE Sek AY SEA! Ul 
ated ieee 
, } 
l ! 
Al A 
- . 
Pete 
os 2 Fig 18 
rf ii \ 
{G) = 
ce ats 
2 
m_— 


ge through 


the rope into it, and again, after its 
This 


the clips, over the side back into the water. 


lateral disposition of the guide pulleys and the clip 
drum has been considered necessary mainly for two 
reasons. It makes it possible to pass the rope back 


again into the water at a short distance from the 
point where it leaves the clip drum, thus getting 
rid of the difficulties of a slack rope moving over 
the deck of the vessel, and it involves a compara- 
tively short line, along which the boat is rigidly 
tight to the rope, and therefore impedes the steer- 
ing power of the vessel less than if the rope was 
led and guided over the whole length of the centre 
line of the deck. 

But on the other side some serious disadvantages 
are involved in the above construction. Especially 
with the clip drum vertically arranged, very heavy 
pieces of machinery have to be carried on the side 
and even overhanging the sides of the vessel, and 
have to be protected by strong and heavy guards. 
With the vertical as well, but more so with the 
horizontal disposition of the clip drum, great weights 
have to be carried on deck, or near the deck line, 
making the boats topheavy. All this bad a teri- 
dency to increase the draught of the vessel, so that, 
practically, existing wire-rope tugs could not be 
made to draw less than about $ft., which in many 
cases, where wire-rope towing is highly desirable, 
is simply inadmissible. 

Another disadvantage of the existing boats has 
been found in their elevating the rope to a rather 
high point on deck, so as to lift it out of the water 
at a considerable distance ahead of the tug, and 
thereby impede the navigation on crowded and 
narrow canals. This is still farther aggravated by 
the rope passing along one side of the vessel, and 
therefore interfering, especially in bends, more with 
one side of the watercourse than with the other. 
‘The one-sided pull of the tug produces in itself 
little disadvantage in straight lengths, as the load in 
tow can be dis 80 as entirely to compensate 
for this. In steering round curves, however, « 
marked difference is caused by it, according to the 
direction of the bend. The tug is much more dif- 
ficult to steer towards the side on which the rope 
is attached, than in the opposite direction, #0 that 
curves turning in one direction are much more 
difficult to turn than those turning in the opposite 
direction. 

But the greatest difficulties in shallow waters and 
narrow crooked canals have always been caused by 
the state of the back rope, which leaves the iu 


either too slack or too tight; difficulties which ha: 
scarcely any existence for large river tugs. In the 
latter case, whilst nearing a curve, the rope ahead 





of the tug is pulled in, and the slack thus obtained 


































rege 


By 


7 
































PO ME eT 
ee i 


——- 


"ln Ds Raa ie eR A 


ee 
: oP 








~<a gp ll 


ee) ee 








240 


[Sepr, 25, 1874, 





ENGINEERING. 

















falis into the water behind the machinery, perhaps 
several hundred yards from the head of the curve. 
The depth through which the rope sinks after leaving 
the last guide pulley prevents rapid sinking, and 
secures @ moderately regular deposition of the slack 
on the ground of the river bed. Moving round the 
curve itself, the steering power of the tur is assisted 
by the current of the river, which has a powerful 
tendency to throw the vessel towards the outside of 
the bend and counteracts the tendency of the pulling 
rope to draw it towards the inside. Thus the tug 
receives the necessary power to pull the slack, 
which had been deposited a few minutes ago at a 
considerable distance from the curve, back again, 
and replaces the rope in its original position in 
the centre of the watercourse. This is so much so, 
that after some months of regular work on the 
Meuse it became more difficult to avoid the outside 
bank of curves, than to prevent being pulled or 
pressed against the inside of bends. 

Qn shallow rivers and on canals the case is en- 
tirely different. Here curves are generally much 
more frequent and turn at much sharper angles 
(n canals, the reduced speed, imperative for other 
practical reasons, diminishes the steering power, and 
the want of current does away with the assistance 
in rounding curves, which we explained above 


The reduced depth of the water prevents the slack | 


rope from falling in regular and harmless curves to 
the bottom of the channel, so that the formation of 
kinks is practically unavoidable, and the redaced 


steering power is frequently not able to pull the) 


displaced rope back again into its normal position, 
so that the tug, after a few journeys, finds itself 


helpleasly squeezed against the inside of really bad | 


curves. 
The steering of a wire-rope tug, as will easily be 
understood, is an entirely different thing from the 
steering of an ordinary steamer. In the latter, 
when the helm is turned and the vessel makes a cor- 


responding side movement, the propelling power | 


turns with it, and the boat proceeds at any moment, 
without the least difficulty, in the new direction, 
indicated by the position of its keel. With a wire- 
rope tug it is different. The direction of the rope 
indicates the direction of the propelling power and 
does not change, when the boat is turned either to 
the one or the other side of its original course. 
Thus, whilst the steering of an ordinary steamer 
merely demands the on of readily turning the 
boat out of its straight course, the steering of a 
wire-rope tug requires not only this power, but 
subsequently also the power of keeping her in the 
new position, and of making her advance in the 
direction, indicated by the keel line. It requires 
the usual turning power, and, besides, what we 
might call sufficient ‘‘ staying power,” i. ¢. the power 
of proceeding in the direction given to the keel at 
any reasonable angle against the direction of the 
wire rope. 

With the existing arrangement of wire-rope tugs 
the turning power depends evidently upon the tight- 
ness of the back rope and upon the length between 
the first and last guide pulley and their relative 
position on board the vessel. If the back rope was 
absolutely slack, if the first guide pulley was in the 


centre of the boat, and if the distance from the | 


first to the last guide pulley was redaced to zero, 
the turning power would not be interfered with by 
the rope at all. Practically speaking, the nearer the 
first guide pulley to the centre of the boat, the 
shorter the distance from the first to the last pulley 
and the slacker the back rope, the more readily will 
the tug turn in any direction and independent of 
the line of the rope. 

‘The staying power, too, depends almost entirely 
upon the slackness of the back rope, which alone pre- 
vents the tug from moving out of the live indicated 
by the original position of the wire rope. It is as- 
sisted by high and long keels, by long and straight 
broadsides, and by the position of the first and last 
guide pulleys, which ought to be as far removed 
from bow and stern, and as low, above the water 
line, as possible. It is evident that if the back rope 
was out, or if it could be maintained at a uniform 
slackness, the steering power as well as the staying 
power of the veasel would be practically unlimited, 


and the latter could be made to move from side to | 
side of the water-course or steered round bends | 


almost as readily as an ordinary steamer. 


after leaving the clip dram, and before it is 
fea back again into the water. The quantity of 
rope stretched out, between the clip drum and the 
moving sheave, varies according to the a of 
the latter, which is capable of sliding along rails, 
and to which, by means of a chain, a constant but 
very moderate pressure is applied, producing a ten- 
dency to move it away from the — drum. The 
pressure is produced by a steam cylinder and piston, 
acting on a chain drum ; the steam pressure and the 
general proportionsof the slack gear fixing the normal 
strain allowed on the back rope. ‘Thus, whenever the 
back rope becomes slacker, the piston pushes the 
moving sheave further out, restoring the original 
strain, but causing a greater length of rope to be 
carried between the clip drum and moving sheave. 
Whenever, on the other hand, the back rope becomes 
tighter, the moving sheave recedes, pushing the 
steam piston back, and poring out some of the 
rope carried by the tug. In this way the back rope 
is paid out with unvarying uniform slackness, 
avoiding all danger of kinks, and securing almost 
perfect liberty of steering between reasonable 
lateral limits. 





We now describe the details of a tug specially de- 
signed for shallow river navigation, and illustrated 
| by the two-page engraving which we publish this 
week. ‘The main dimensions of the boat are the 
following : 


ft. in. 
} Length between rudder-posts ... eee 120 0 
| Total length, over deck ... oe eee 135 6 
Beam eee ese ove ose ooo 20 «9 
| Depth of hold in engine-room ... ose 8 6 
| Draught, inclusive of keels eso 1 8 


The hull, constracted entirely of iron, is punt- 
|shaped, the two ends being exactly alike. It is 
provided with two false keels, Gin. deep, bolted to 
the flat bottom, partly to protect the latter against 
grounding, partly to increase the staying power of 
lthe vessel. At each end it carries two ‘ balanced” 
jrudders, each pair being coupled tegether, an 
| steered separately from a wheel placed on deck near 
Ithe centre of the vessel. ‘The frout rudders are 
generally not used, and form in that case a righ 
coutinuation of the two keels, which powerfully 
assist the staying power of the vessel, whilst, in an 
emergency, a slight movement with the front rudder 
greatly assists the steering. 

‘Towards both ends the decks are lowered, sloping 
down very near to the water live, whilst only the 
central part of the boat has a higher deck, affording 
room for machinery and boilers and the necessary 
accommodation for the crew underneath. 

A kind of raft, formed of strong beams, bolted 
together, and actually floating on the water, is 
firmly bolted to the bow and stern end of the boat, 
just above the rudders, the object being to protect 

} them from any collision, and especially to prevent 

the rope which passes overthe deck from interfering 
in any way with their movements. As these rafts are 
floating, when being bolted on to the finished tug 
‘in full working trim, and therefore self-supporting, 
they do not in any way increase the draught of the 
| vessel, but add considerably to its steadiness, whilst 
| the additional skin friction caused by these guards 
jis evidently of little importance, considering the 
comparatively slow speed which shallow-river tugs 
are obliged to maintain. 

A high-pressure horizontal double-cylinder con- 
densing steam eogine, of 60 effective horse 
power, is placed near the stern end of the boat, 
parallel with, but somewhat on one side of, its 
main centre line. It is mounted on a wrought-iron 
frame-shaped bedplate, which is firmly bolted to 
| the crossbeams of the boat, the engine centre being 
only about 14in. above the floor line. At one end 
of the crankshaft a bevel pinion gears into a large 
bevel wheel, which is bolted to a clip drum 6ft. in 
diameter, turning horizontally on a strong stud 
firmly bolted to the floor and the crossribs of the 
boat. ‘The centre line of the clips touches the centre 
line of the boat, the clip dram being on the one, 
and the engine on the other, side of this line. 

From the clip drum towards the bow, slightly 
slanting in a top view, and bolted all along to the 
ribs of the boat, there are two horizontal longitudinal 
\frames, carrying two flat rails. On these rails, sup- 
ported by four rollers, moves a frame supporting the 
“moving sheave” of the slack gear, which is thus 
jable to slide through a considerable length of the 


An mj rere by which this and a number of | vessel, traversing a distance of about 70 ft. from 


other not important advantages are now secured, 
is the ‘slack gear” patented by Messrs. D. Greig 
and Max Eyth. In its simplest form it consists 
of a moving rope sheave, over which the wire rope 


the point where it nearly touches the clip drum to 
ite extreme position near the bow. Hoth ends of the 
wagon which carries the moving sheave are attached 
to chaius which first run to the corresponding ends of 








the rails, and from these, guided by suitable pul- 
leys, to the chain drum of the slack gear. To this 
drum the two chains are attached, winding them. 
selves on from opposite directions, so that the 
turning of the dram causes the slack gear sheaye 
to move either towards or away from the clip 
drum. 

The motive power of the slack gear is the pres- 
sure of steam in a cylinder or tube, which acts on 
the chain drum. The cylinder is open at one end, 
through which a piston rod, cast to the piston, 
works. The space behind the piston ia in constant 
direct communication with the steam or water space 
of the boiler, when the slack gear is in operation 
and the proportions are such, that at the lowest 
pressure used whilst towing, the slack-gear piston 
is just able to overcome the friction of the whole 
apparatus. The piston rod is, more correctly speak. 
ing, a rack, working a small pinion keyed to the 
same shaft which carries the chain drum, so that 
the outward movement of the piston turns the 
chain drum, and thereby causes the moving sheave 
to slide away from the clip drum. There is, further, 
a ratchet cast to the upper flange of the chain 
drum, and a corresponding catch, generally held up 
by suitable levers, which are connected with the 
reversing gear of the engine, so that, whenever th 
engine is reversed, the catch stops the backward 
motion of the chain drum, and thereby of the 
moving sheave. Finally, there is a two-way cock, 
admitting the steam pressure to the slack-gear 
cylinder or shutting it off, permitting at the same 
time the steam or water contained in the cylinder 
to escape through an exhaust port. 

In its passage over and through the hoat the 
wire rope passes first free over the lower portion of 
the deck near the bow, and then over a “ swinging 
pulley,” i. ¢, a pulley which is suspended by a uni- 
versal joint, and therefore places itself readily into 
the direction indicated by the rope. The pulley is 
placed as low as possible and very near the centr: 
of the boat, a position which has great advantages 
with regard to the ready steering of the vessel. ‘Th 
small weight of the rope causes it to clear the deck 
even when only a light strain is exerted by the en 
gine, so that when actually towing there is no dan- 
ger whatever of its surging over the boards of th 
deck, At the same time it is lifted out of the water 
only a short distance from the bow of the vessel, 
and therefore secure from interference with other 
boats passing the tug. 

From this swinging pulley the rope passes slightly 
downwards underneath a second guide pulley clos 
to the clip drum and then half round the circum 
ference of that drum. It then moves along th 
tunnel of the slack gear sheave, passes round the 
sheave and back again towards the clip drum. Here 
it is again guided over a vertical pulley, leading it 
upwards over the last swinging pulley, from which, 
carried by the strain of the slack gear, it pass: 
free over the low deck at the stern into the water 

The space through which the “‘ moving sheav: 
slides is boarded off and covered with a removab!: 
loor, forming thus the “slack gear tunnel.” On 
both sides of this ‘*‘ tunnel,” towards the bow, ar 
the steam boilers, whilst cabins are provided be- 
tween the boilers and engine-room, along the sices 
of the vessel. 

On deck, close to the two rudder wheels, ar 
the different handles for working the machinery, 
viz, a starting and a reversing lever for the engine, 
a lever for the two-way cock, and one for the sto) 
catch of the slack gear. 

The action of the whole will now be easily under- 
stood. In starting the boat after the end of the rop 
has been passed round the sheaves and pulleys as de- 
scribed, the steam is admitted to the slack gear 
cylinder, which at once tightens the back rope to 
the degree corresponding to the proportions of the 
slack gear. Then the engine is started, the slack 
brought up by the tightening of the rope ahead of 
the tug causes the moving sheave at once to act, 
stretching the rope between itself and the clip dram 
and paying it out, over the stern, at a moderats 
but constant tightness. Whenever in nearing 4 
curve additional slack rope appears on the tug, the 
moving sheave at once takes it up, carrying it on 
board in a moderately tight state, till it is required 
by the increasing tightness of the wire in the bed of 
the water-course. On the other hand, when— 
especially whilst rounding curves—the back roye 
becomes tighter than usual, the moving sheave 
approaches the clip drum, some of the stored up 
rope is paid out, and the normal tightness of tie 
back rope restored, 
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Whenever in 7 curves, or for other i casons, 
a considerable late movement of the tug has to 
be executed, the pressure in the slack-gear cylinder 
can be taken off altogether. Then the moving 
sheave exerta mo pressure at all on the back rope, 
and the boat moves quite freely out of the line of 
the rope, a8 long as there is any spare rope between 
the moving sheave and the clip drum. This is an 
important point, mainly where the tug is obliged 
to steer past rafts or boats which get into its way 
rine xp ctedly. 

Ihe main advantage of thé arrangement, how- 
eyer, remains, the .amiferm. moderate 
which is maintained in the rope from end to end, 

icannot be disturbed as long As the slack gear 
is working. With ordinary wire-rope tugs it is 
difficult evento ascertain, and impossible to control, 
the strain put on the wire rope in different portions 
f the watercourse, and the difficulties arising out 

are numerous and very serious, When the 
comes too slack kinks are liable to be formed, 

e it is too tight the boat becomes unsteerable, 
rope, a8 Well.as themachinery, suffer to an 
absolutely ont of proportion to the work 
performed. As mentioned above, on deep rivers 
with active currents these difficulties are less strik- 
ing, as the depth of the water, through which the 
rope sinks down, forms to a limited extent a rough 
slack gear in itself, whilst the current and the 
higher admissible speed assist the steering and 
staying power of the vessel. But ia shallow waters 
and canals, tugs without slack gear become nearly 
helpless except for straight pulling, whilst the 
slack gear overcomes the difficulties hitherto ex- 


t} 


ol U 


xi 


perienced in a simple and most effective way. 
Arrived at the end of the journey, the tog will 
have to be turned round. ‘This is conveniently 
done by providing the rope end with a length of 
about SO yards, attached, at one end, to the main 
rope by a shackle, at the other to the end. anchor 


of the line by a similar shackle. The tug runs 
actually up and on this 80-yard length. Then both 
shackles, one being near the bow, the other 
near the stern, are unscrewed, the tug turns 
round, carrying the 50-yard length with it, and the 
two shackles are again fixed, but the end which was 
nnected with the main rope is now attached to the 
anchor, and rice The boat itself is then ready 
for its back journey. 

On most rivers it is desirable, as it is done on the 
Rhine, to use the wire rope for towing purposes 
nly for journeys up stream, so that the tugs have 
» be brought back by other means. On the Rhine 
two screws are provided for this purpose, worked 
by separate engines. In the case of the wire-rope 
tug above described a pair of paddles could be 
mployed very conveniently, the paddle shaft being 
rned by spur gearing direct from the engine crank- 
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On canals the requirements of the traffic are gene- 
rally quite different. Here wire-rope tugs ought to 
be worked either between stations, or simply towing 
s of canal boats in one direction till they meet 
1 coming in the opposite direction on the same 
Each tug then reverses its motion, after ex- 
ging trains, It is clear, therefore, that canal 
gs should be able to move back and forward, 
ut turning, and the reversing of their course 

be accomplished with as little trouble as pos- 


t 
a tra 
roy 
han 


/ 


tightness | 


| stretched out between them according to circum- 
stances, and acting in exactly the same manner as a 
| single slack gear. Before reversing the motion of 

the tug, the rope is simply slipped out of the ve 

of the clip drum and into the lower sheave, 
| which up to now was empty, whilst the coil in the 
| upper sheave is placed into the clip dram. In follow- 
| ing now the rope from the other end of the boat, it 
| will begeen that it again first passes the.clip drum 
j and them the sheaves of the slack gear, $0 that the 
| machimery acts during the back journey exactly in 
| the sate manner as it did before. 


| 





i 
SANITARY PROGRESS IN PHILA- 
DELPHIA. 

| As Philadelphia has become one of the principal 
| cities of the world, eee —_ = ing its 
sanitary cress mA acceptable. number 
| of dealidiaaeediied o the Pennsylvanian capital in 
| 1873 was 16,736, a decrease when compared with 
| the preceding year of 3808. The number of births 
| recorded last year in Philadelphia was 15,702, a 
| decrease of 1370 as compared with 1872, =The 
}small number of patients received at the municipal 
| hospital last year may be aecepted as a proof of the 
remarkable exemption of the city from epidemic 
| disease. The whole number of patients treated, in- 
cluding three remaining from the previous year, 
/was 44, against 140Gsim 18725 ofy i 
received at the bay § 
with small-pox, . se nied 
jments and repaitt # . out at the 
| hospital which ~. better drainage, but the 
| water supply is still insufficient. Vaccination pro- 
ceeds only languidly jn Philadelphia, a large number 
| of children beiij ed to remain unvaccinated. 
Philadelphia possesses unusual advantages in regard 
to the supply of water. With the Delaware river 
washing its eastern limits, and the Schuylkill flow- 
ing through its western suburbs, the facilities en- 
joyed by the city for obtaining abundant supplies of 
water are ample ; but the question, of course, presents 
itself, “* What is the quality of the water afforded 
by these rivers?” ‘The mean flow of the Schnyl- 
kill at Fairmount has been estimated at nearly 
600,000,000 gallons per day, but this is sometimes 
reduced in seasons of drought to 375,000,000 gaKons 
per day. Any possible exigency will be provided 
for by a large storage reservoir now in course of 
construction in the East Park; this reservoir will 
have a capacity of 750,000,000 gallons—a quantity 
equal to the average amount consumed by the 
entire city, in twenty days, in 1872. ‘The water of 
the Schuylkill is remarkable for its clearness, ex- 
cept occasionally after sudden freshets caused by 
the direct drainage into it of rain water or melted 
snow from the steep declivities of the mountains at 
its source, and from the extensive background of 
hills along its course. It will be possible to deal 
with the occasional turbidness of the water on the 
completion of the reservoir, to which allusion has 
been already made. ‘The greatest danger of water 
contamination occurs nearer the city, where im- 
purities deposited in the river must necessarily 
affect the quality of the water received in the re- 
servoirs for distribution. This fact has not escaped 
the attention of the local authorities. The purchase 
which has been made by the city of large tracts of 


i 
J 










arrangement 
The boiler is placed crossways in 


adopted in such a case is} 


we 
centre of the boat carrying the engine, and | 


erneath it the horizontal clip drum. Above and | 
w the groove of the clips there is a rope sheave, 
loosely on the same centre stud. On either 
the boiler is a swinging and vertical guide 
the latter leading the rope into the groove 
lips. There is also on each side a moving 
ve of a regular slack gear, actuated by the piston 

. slack gear cylinder, a rack, pinion, and chain 

im, as above described. The two pistons for both 
moving sheaves are working in one and the same 
cylinder, the steam pressure being admitted between 
t in going one way the rope now passes over 
the first swinging and guide pulley—hali round the 
clip drum—towards and half round one of the moving 
sheaves, thence underneath the boiler towards and 
half w ay round the second moving sheave, again back 
and half way round the top sheave above the clip 
drum, and from this over the second leading and 
‘winging pulley into the water. The action of the 
two moving sheaves requires scarcely further ex- 
planation. They will both recede from or move 
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land on both sides of the Scbuyikill had a twofold 
object: first, to secure to the present generation 
and to posterity a handsome pleasure ground ; and 
secondly, to command the drainage into the river 
on both banks for several miles above the reservoirs. 
The work of removing nuisances and of diverting 
drainage from the river bed has been prosecuted 
with vigour during the last few months; and the 
building of a large sewer on the western side of the 
river above the dam to receive the drainage from 
the upper part of West Philadelphia, and the offen- 
sive waters of a creek, which have frequently been 
a subject of complaint, has been commenced, This 
sewer will be the outlet for all drainage from the 
great centennial grounds. There still remain some 
serious nuisances at the Falls village, Manayunk, 
and a few other pointsalong the river ; and a means 
of drainage for the Falls village and for Manayunk 
has become an imperative necessity, as the sanitary 
welfare of Philadelphia demands that the purity of 
the Schuylkill shall be preserved. ‘The water sur 


toa portion of the city by the Delaware works is 


lied | deck-houses 





Schuylkill water. It is the 


of a very con- 
siderable amount of or * 


matter which conati- 


tutes the objection to the Delaware water 
when a to tic use. From the locality of 
the Delaware w it could not be expected that 


any other but an tmpure water could be obtained 
from them. "The immense quantity of filth of every 
description deposited in the river from the common 
sewers, and the decomposing organic matter always 
floating about the wharves, which is carried up and 
down the river front by the influence of the tide, 
and constantly agitated by the general traffic on the 
river, wust of necessity haves dietrioanleet upon 
the water, even at @ distance from the . itis 
accordingly satisfactory to Jearn that the subject of 
a better ie of ae for the north-eastern 
portion is now receiving the at- 
tention of the local authorities. 

Phe practice of intramural interments which stil! 
gg eagvames pa they injudicious and un- 
1calthy, Numerous small ng are, to 

use @ common pmerieamatpece, ‘ located” imethe 
densely the . Many of 
these were selected years since as suitable places for 
intermenuta, but the rapid growth of the city has cn- 


compassed them on all sides with a dense popula- 
tion; they have become objectionable for sanita 

reasons, and should be forthwith abandoned. 

The « whole of com ta acted on by 

Iphia Board of th last year was 

i} an increase of 1994 over the ing year. 

related to public 

of the com ts 


4 but the great majori 
* majorit 
4 | /premines. The prinei sub- 
were full, leaky, and foul privies, 
and defective wate of which no fewer than 
3004 were reported tothe Board, Nuisances in the 
form of filthy vacant lots and ponds of stagnant 
water were abated to the number of 477, and 1602 
houses and cellars, and 1299 alleys and courts, 
streets and gutters, water-courses and yards were 
declared to be nuisances prejudicial to health, and 
were accordingly corrected. A large number of 
hog pens were f irevisee last year in Philadelphia 
under authority of an Act the islature of 
Pennsylvania, In the exercise of this authority 
discrimination has been necessary, since the keep- 
ing of hogs in the rural sections of the city isa 
positive benefit, as it affords a means of disposing 
of a large amount of garbage. In the built-up por- 
tions of the city, and in localities where the keeping 
of hogs occasioned a nuisance, this practice has been 
strictly interdicted. Notwithstanding the very ge- 
neral use of water-closets in Philadelphia, no less 
than 2966 privy wells and sinks were declared nui- 
sances during 1873, in consequenee, of their being 
foul, leaky, or full, and they were ordered to be 
emptied, cleaned, disinfected, or repairet. The 
collection of ashes and house rubbish was generally 
well attended to in Philadelphia last year. Special 
action was required during the year in the case of 
82 slaughter-houses, in consequence of violations 
of the rules of the Board of Health governing such 
establishments. The death rate of Philadelphia is 
sensibly lower than that of New York, and this is 
largely attributable to the abundant supply of 
healthy homes, adapted to the wants of the labour- 

ing class of Philadelphians. 
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Swiss Teceorarny.—An official report as to telegraphs in 
the Swiss Confederation during the first six months of the 
present year shows that 775,316 telegrame were despatehed 
from one part of the republic to another, being an increase of 
84,000 over the number of tolageemne despatcbed in the corre- 
sponding period of 1873. foreign telegrams which 
arrived, or which were despatched during the first half of this 
year numbered 257,210, a total showing also slight increase 
as compared with the corresponding deers for the firet haif 
of 18738, 


Awreica™ Steam Cousiens.—The iron steam collier Potts- 
ville, built for the Philadelphia and Reading Railroad Com- 
pany, has been launched from er ry of Boag W. Cramp 
and Sons. The ship is the last of a fleet of fourteen ships 
constructed for the company, and it is expected that a num- 
ber of additional vessels will be built at the new yard above, 
the Reading coal wharves during the next two yesrs. The 
Potteville is 250 tt. long, 87 ft. beam, and 20 ft. depth of hold. 
She has only one deck, but she has a full set of hold beame 
fat sree for putting in a second deck if necessary. She is 

vilt entirely of iron, double rivetted, with an iron deck, 
and covers, and iron waist. Her iron is 








\owards the clip drum, regulating the length of slack 





very different from that drawn from the Schayl- Ren ah "ante dine 
kill. The difference consists in a comparatively perc yp ae arp? sean ki — 
small amount of solids and a comparatively lar, tome teeen, the deck, to relieve the hold of water which 
amount of organic matter, which is absent in the | may above the water bottom. 
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Amonast the few novelties of interest to our readers 
which are to be found at the present International Exhibi- 
tion, is a petroleum engine, the invention of Mr. Julius 
Hock, of Vienna, and whose London offices are at 26, Ely- 
place, Holborn. The object Mr. Hock had in view in de 
signing the apparatus was the production of a simple 
motor for small industries, especially where the work to be 
done was intermittent in its character That Mr. Hock has 
so far succeeded is proved by the working of the little 
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engine at the Exhibition, and of others of larger size on 
the Contineat. The want of such a motor is universally 
acknowledged, and is evidenced by the many atte pts 
made to supply that want during the past ten or twelve 
years. In the engine under notice, the moving power is 
petroleum, commingled with air, and ignited by the fame of 
a light hydro-carbon vapour behind the piston in a cylinder. 
The ignition is effected by gas produced by the engine 
itself, so that it is independent of any other gas supy ly, or 
in fact of any extraneous aid beyond the proper supply of 
its own fuel. It is, moreover, always ready for work, and 
while standing consumes no fuel. 







Our engravings show general and detail views of this 
engine, Fig. 1 being a side elevation, Fig. 2 a plan, and 
Fig. 3 an end view, of the apparatus. Figs. 4, 5, and 6 
illustrate the principal details, A is the reservoir con- 
taining the petroleum used for feeding the engine. The 
level of the oil can be altered at will, by raising or de- 
pressing the solid plunger B, by means of the screw C. 
lhe level of the petroleum can be ascertained by the gauge 


A’. Ifthe petroleum stands at a high level the engine | 





a 




















[Sepr. 25, 1874, 


ENGINE. 








place the interior of the chamber in communication with 
the atmosphere when necessary. An opening in the plate 
is covered by an india-rubber valve 8, opening inwards, and 
through which the chamber draws in atmospheric air, after 
the pressure of the buffer T (which is worked by an « 

centric rod) has been remoytd. A pipe P opening into the 
chamber, conducts the atmospheric air compressed by the 
buffer T to the bottom of the apparatus for making the gas 
seen at H. This consists of an iron cylindrical vessel filled 
with naptha. The compressed air being conducted through 
the pipe P to the bottom of the vessel H, passes upwards 
through the naptha, and in this manner forms a com- 
bustible gas. This illuminating gas leaves the vessel H at J’, 
and is discharged at regular intervals in rapid succession 
into the atmosphere at J, to be ignited by the constant 
flame of the burner N’. This burner is fed by gas which 
is made in the apparatus H, and is delivered by the pipe K 
into the small gasholder M, proceeding thence to the burner 
by the pipe N. N’' is a screen of sheet iron which protects 
the flame from being extinguished. The horizontal flame 
from the burner J is intermittent, being expelled with 
greater or less force according to the pressure of the buffer 
T on the hemispherical. chamber, and the amount of 


Fig .5 
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does more, and if low, less work, with of course a propor- 
tionate consumption of material. The pipe E is screwed 
into the cover of the cylinder Z at one end, whilst at the 
other at B' it is in connexion with the petroleum reservoir. 
lo the pipe E is attached a small chamber in which a valve 
E' works automatically. The object of the bent tube F, 
with the valve F’, is to admit air to break up and disperse 
the jet of petroleum the moment it enters the cylinder. 

The ignition is effected by the aid of an ingenious air force 
pump arranged in the following manner: A hollow hemi- 
spherical chamber R, Fig. 5, made of india-rubber, is closed 
by an iron plate, in which is fitted a cock Q, in order to 


pressure is dependent on the position of the baffer red 


eccentric. 

We have next to explain the way in which the in 
duction of air is effected, and the products of combustion 
are allowed to escape; for this we must refer to Fig. 6 
On the cylinder near the cover is the valve chest X, eo®- 
taining two valves 6 and c, which are placed opposite ¢@ oh 
other, and both of which open inwards. The valve c serves 
for the discharge and allows the products of combustion 
escape, by being pressed open by the eccentric rod W, while 
the piston in the cylinder moves backwards. After the 
gases have escaped the spiral spring W' rapidly closes the 
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sin; a slide valve, however, might here be used. 
{ the r, in which is the valve c, is a tube 
whereby the products of combustion are carried off into the 
earest chimney, or are led away into the atmosphere. 
These gases pass off at a high temperature, and may be 


for warming workshops by means of tubing. The air 
valve 6 regulates indirectly the quantity of | 
is introduced into the cylinder at every | 


it is more or less weighted by means | 


ng ad, which is enclosed in a metal case. | 
i around an iron rod ¢, which has a 
wer end to retain the spring. The upper end 
rms a screw, by means of which and a nut the 
e spring is regulated. As the 
of the liquid petroleum, as well 
f the atmospheric air, into the cylinder 
place, through the superior pressure 
tmosphere respectively, owing to the 
roduced by the moving forward 
piston in the cylinder, the quantity 
eum introduced depends, in the first 
n the weight brought to bear on the 
air valve &. If there is no weight at all on 
», the piston will draw in air only, 
should the weight on the 
above one atmosphere), 
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t t open, and no air (except that 
i by the valve F) will enter, but 
I 4 great excess of petroleum 





Z is double, having a water 
which water is supplied 
circulating pump U, to prevent 
The circulating pump 
as water for cocling 
ed in other ways. But the 
of the cylinder and of the piston 
which the lubricating 
be | in order to 
a rapid wear of the engine. 
tart the engine, the fly-wheel is 
i the piston is travelled for. 
ander, when it would create a 
if the air valves 6, Fig. 6, 
1 not admit air, and the pipe E, Fig. 4, 
yall quantities at the same time. The 
is injected as a fine jet, becomes dis- 
i 1 or formed a fine spray by the in-rush of air 
be F nearly at right angles to it. When the 
i has moved forward about a quarter of its travel, 
re is behind it a mixture of finely-divided partly-va- 
sed petroleum and atmospheric air. At this point the 
fer strikes the elastic chamber R, in consequence of which 
t of combustible gas darts out of the jet J, Fig. 5, 
by the constantly burning flame at N', enters the 
yiinder, and ignites the mixture. The combustion takes 
ace at a high temperature, and with proportionate pres- | 


rature at 
revented, 
1 mn om 
In starting 


t moved, ar 







formed into 


currer 


sure. All the valves opening within are closed by the ex- | 
pios the piston is pushed forward, completing its stroke, 
and thus taking up in the shape of work a great portion of | 






beat produc Tho backward travel of the piston is 
he action of the flywheel. The same 
in the next forward stroke, and the 


ngine is thus set in motion, If it moves too quickly, the 


Kant 
es ed through 
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ball governor acts upon the valve b, through the spring d, 


Fig. 6, and reduces the weight on the valve. At the next | 
stroke more air, and consequently leas petroleum, enters the | 


cylinder, and the speed slackens. 
place if the engine is running too slowly. 
on the elastic chamber is opened whilst the engine is in 
motion, the air which is in the chamber will not be forced 
into the gas-making apparatus H, but will pass into the 
air. In consequence of this no gas will escape at J, the 
explosive mixture in the cylinder will not be ignited, and 
the engine will stop after a few revolutions for want of im- 
pulse, The same effect will be produced if the cock B', 
Fig. 4, is shut, as the supply of petroleum would then be 





stopped, and air only would be admitted into the cylinder. 

Although Mr. Hock has at present only constructed en- 
gines of the type we have described, viz., single acting and 
horizontal, the system is equally applicable to machines on 
the vertical and double-acting principle. The advantages 
claimed for the system are safety, ease of management, 
perfect adjustment of the various parts ‘and their automatic 
action, economy of working, the consumption of petro- 
leum—of the cheapest kind—being placed at one quart 
per horse power per hour. On this latter point, however, 
some precise experiments appear to us to be desirable, while 
a more lengthened experience is of course needed to 
afford evidence of the desirability of the arrangements. 
The engine is, however, a very ingenious one, and it pos- 
sesses the advantage that the power is always ready, 
as the engine can be started at any time without previous 
preparation or firing, and can be stopped in a few seconds, 
the consumption of fuel then ceasing. As no special condi- 
tions of insurance are imposed, it is applicable in cases where 


the use of steam is prohibited. We have already mentioned | 
‘ 





The reverse of this takes | 
If the cock Q | 
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that it is in use in several establishments on the Continent ; 
amongst others, it has been adopted at the Imperial Print- 
ing Works in Vienna, where it has been in satisfactory use 
for several months past, having there superseded steam 
power. We hope hereafter to have more to say of this 
engine, and to be able to speak more definitely as to its 
power-producing capabilities and consumption of fuel. 
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FLOATING FIRE ENGINE. 

We illustrate, above, a floating steam fire engine re- 
cently supplied by Messrs. Merryweather and Sons, of Lon- 
don, to the Commissioners of the River Wear, at Sunder- 
land, for the protection of shipping and property, as also 
for pumping purposes in general, such as for emptying 


| sunken vessels, supplying ships with fresh water, &c. 


| 9 ft. Gin. beam. 


The boat is built of iron, and is 40 ft. in length with 
It is propelled by a pair of independent 


| vertical engines, each working a screw; this arrangement 


| out amongst the shipping. 


being adopted in order that the vessel may be steered in and 
The draught is about 2 ft. for- 


| ward, and 2 ft. 6 in. aft, the total depth is 4 ft. 9 in, The 
| vertical engines are driven from the same boiler as the 


steam fire engine, and the speed averages 10 statute miles 
per hour; the diameter of screws is 28 in. 

In the fore part of the vessel is acabin with sleeping ac- 
commodation for three or four firemen if necessary, and at 
the after part is a large hose reel fixed longitudinally, 
which will carry some thousands of feet of fire hose ; there 
are in addition capacious fresh water tanks—these are fixed 
under the seats and platform, and are all connected. 


| The fire engine consists of Merryweather’s “* Admiralty” 


pattern, so called on account of its being adopted by the 
English, French, and Prussian Governments for dockyard 
service ; the steam cylinders are each 8} in. diameter, with 
24 in. stroke; the pumps have a similar stroke, and are 
64 in. diameter; the twisted bar motion for which the 


| makers’ engines are so well-known, is carried out in the 


| above “ float.” 


| horizontal distance of nearly 300 ft. 


This engine, when in full work, is capable 
of discharging 1100 gallons per minute through an open 
hose when used for pumping purposes; it also pumps when 
in action as a fire engine through a jet 1j in. diameter toa 
Arrangements are 


| made whereby two, four, six, or twelve jets may be thrown 


advantageously. The pump is entirely of gun-metal and 
consists of one solid casting weighing about 7 cwt.; the 
valves have a clear unobstructed waterway; the pump 
buckets are self-lubriecating, and the valves being beneath 
the barrels there is no fear of the latter being damaged by grit, 
sand, or other foreign matter. The valves, which are also 
of gun-metal, are faced with india-rubber attached with 
copper screw bolts. We may speak a word in favour of 
this class of valve when we state that engines of this 
make in the Royal Dockyards, Liverpool, Manchester, and 
the London Brigade, have run for 8 and 10 years without a 
renewal of the facings. ‘The boiler is Merryweather and 
Field's patent, and is fitted with what are commonly known 
as the “ Field” tubes. Surrounding the outer row of tubes 
is a water space which is well stayed to the firebox. The 
boiler is fed by hand pump, feed pump on engine frame, 
arrangement for feeding direct from the main pump, and 
also by a Giffard’s injector. It is capable of raising steam 
to 100 Ib. pressure within ten minutes from lighting the 
fire and from cold water. Altogether, the Merryweather 
float is a very neat and compact little craft, and bears 
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very favourable comparison with our heavy unwieldly float- 
ing fire engines on the Thames. It would not be out of place 
perbaps to suggest that a few of these floats be placed in the 


M reey with the floating fire engine station, as fully de- 
scribed and illustrated in our columas of January 1(th, 
1873. Had Liverpool been provided with such arrange- 
ments we should probably not have heard of the total 


destruction of the noble landing stage. 


NOTES FROM THE NORTH. 
Grasoow, Wednesday. 
Glasgow Pig Iron Market.—The warrant market steadily 


improved during the latter part of last week, and closed strong 


on Friday at 85s. On Monday there was some eagerness shown 
to buy, and the price was run up from 85s. to 8d. 3d., 
closing with buyers at 86s. The market opened firm yester- 
day, and as high as 86s. 4)d. cash was paid. The tone 


afterwards became easier, and at the close there were sellers 


at S45. 9d. There wasa quieter aspect in the warrant market 
to-day, and prices were slightly _ r. Business was done 
in th 
whe 
a‘ternoon, buyers 840, 3d., sellers #4s. 6d. 
makers’ iron, especially from the Continent, has been very 
good, and this, more than any other feature, has given 
strength to the market. The following are the official quo- 
tations: : 


No.1. No. 3. 
ad ad 
G.m.b., at Glasgow ove 920 800 
Gartaherrie ,, os a eee 1126 860 
Coltness (eee eve ove 1126 860 
Summerlee_,, 2 on a 1026 840 
Carobroe - - oe ras sa 960 8410 
Monkland -- 000 sn 940 800 
Clyde ii we 0 800 
Govan, at Broomielaw oo 20 800 
Langloan, at Port Dundas ‘ 1110 850 
Calder ” od 1126 850 
(ilengarnock, at Ardrossan ove 100 0 846 
boslinton - dak 920 800 
Dalmellington ,, a 920 B00 
Carron, at Grangemouth, selected 10600Cl 
Shotts,at Leith ... fe: be 107 6 880 
Kinnel!, at Bo'ness 926 800 


(The above all deliverable alongside. ) 

Bar iron 101. 

Nail rods... ose ove - 104. 
As regards exports, which have been so long against this 
year as compared with last, the scale seems now to have 
completely turned. The total shipments for the week ending 
19th inst. amounted to 14,226 tons, as against £364 tons in 
the corresponding week of last year, or an increase of 
5862 tons for the week. The value of these figures will be 
atonce apparent when it is remembered that in September, 
1872, when the pig-iron market was exceptional active, the 
exports for the week were only 14,018 tons, or 215 tons less 
than the amount of shipping business done last week. In 
money value the business now doing compares most favourably 
with that doing at this time last year (when the price was 
51. 12s. per ton), the actual money amount of last week's 
shipments being about 60,0001, against 47,0002. for the 
corresponding week last year, or an increase of 13,0001. 


North British Railway Company's Proajects.—In report- 
ing to the shareholders of the company, tne North British 
Directors state that in consequence of the death of the con- 
tractor (Mr. De Bergue) for the building of the Tay Bridge, 
and the financial onl other difficulties experienced in carry- 
ing on the works under his trustees, the board, with the con- 
eurrence of the Tay Bridge Committee, determined to secure 
another contractor, and they were successful in coming to an 
arrangement with Messrs. Hopkins, Gukes, and Co., who 
were the second lowest offerers when the tenders were 
originally issued. The sum to be paid in excess of the 
original contract will make the ultimate cost of the bridge 
about 260,0001. Messrs. Forman and McCall, engineers, 
Glasgow, report that the Stobeross line will be opened for 
goods and mineral traflic in a few weeks. Regarding the 
Stobeross Depot, it is stated that the only works remaining 
to be done under existing contracts are a few hundred yards 
of cutting, and some small portions of the retaining walls. 
The directors also submit Mr. Bouch’s report on the progress 
of the Tay Bridge works, which says, “ Of the bridge portion 
of the works there are completed 24 spans, piers, and girders. 
Three piers and two sets of girders are up to within 12 ft. of 
their height. One pier is finished in the brickwork, and the 
bottom length of columns fixed thereon. One pier is nearly 
ready for the base of the columns. Four caissons are sunk 
to their full depth and concreted, and four caissons are sunk 
ty an average depth of 22 ft. 6im. Altogether there is a 
length of 3630 ft. of the bridge completed and in progress, as 
above. The contractor for the other portions of the under- 
taking bas got about 402 ft. in length of the Dock-street 
tunnei completed, 32 ft. ready for the girders and arching, 
and the south wall founded for 32 ft., but to build toa height 
of 10 ft; also the whole length of the south wall of the 
station ia the Esplanade ground, the cross wall at west-end, 
and 81 ft. of the north wall built up to the underbed of 
coping, and 5° ft. of the north wal) founded and built two- 
thirds up. On the Leuchars line, 124,000 cubic yards of 
éxcarations have been removed and put into the embank- 
ments, aad the necessary drains formed. One public road 
brulge and one cecupation bridge, under the line, are ready 
for girders; one bridge over the Moltray water is well ad- 
vanced to completion ; and one road diversion is completed, 
and the traffic turned on to new road.” 


Coat of the Tay Bridge Undertaking.—The sum spent on 
the construction of the Tay Bridge Branch Railway for the 
half year ending 3ist July, was 47,0671. The amount re- 
eived on Tay Bridge shares during the half-year was 
31,2571, making a total of 206,862. The estimated expen- 
diture during the current half-year is 62,933/. The total 





forenoon market at Sis. to 84s. dd. cash, closing buyers 
, sellers Ste. 3d. About a thousand tons were sold in the 
Tne demand for 
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share capital of the undertaking is 350,000/.—of which 
172,0061. has been called up; 34,856!. paid in advance; 
71471. is in arrear; 81,5892. uncalled up; and 51,410/. un- 
issued. 

The Proposed Harbour Extension at Fraserburgh.—In 
atidition to Sir John Elphinstone, M.P., Fraserburgh har- 
bours have lately been visited and ins by Mr. J. G. 
Hubbard, M.P., Chairman of the Public Works Loan Com- 
missioners, and by Sir John Dalrymple Hay, M.P., one of his 
colleagues on the commission, their object being to ascertain 

mally how far the application, of the Fraserburgh Har- 
Coe Commissioners for t 60,0001. for the extension 
of the breakwater was justi and could be entertained. 
The several official gutleaen wWiie have visited Fraserburgh, 
have indicated that they were i od with the importance 
of the port as the metropolis herring fishing industry, 
and admitted the necessity for §he harbour if the fishery was 
to be still further developed. 5 

The Coal Shipping Trade a6 Granton.— The exportation 
of coal at Granton has g increased within the 
twelve months, and it.at averages 1000 tons per day. 
Hitherto the shipment legealy been in connesgion with 
collieries in the vicini the Caledonian Railway system ; 
but a new landing has ly been constructed on the 
middle pier, which sllows to be brought forward and 
shipped by the North Railway Company- Lt-is in 
contemplation to construet another shoot, and it is expected 
that a large traffic will be immediately opened to the pro- 
prietors of the Binoy Hill and Broxburn Colli 

Cheap Coals at Kirkcaldy.—Itis said that thestrike of the 
miners of Fife and Clackmannan has not put the millowners 
and manufacturers in the Kirkealdy district to any ineon- 
venience, but quite the opposite, for the best coals for steam 
a wos are eye Bathgate and Airdrie firms at 

Kirkealdy station at 2s. per ton less than they were to 
be got at before the strike at the coal pits in the neighbour- 
hood. So satisfied are the Bathgate mincowners with the 
prices which they are getting, that they have appointed an 
agent for Kirkcaldy. 

Conference of Engine-Keepers.—A meeting of engine- 
keepers was heid in Glasgow last Saturday afternoon for the 
purpose of considering the propriety of bringing influence to 
om on the Government so as to get them to institute a 
system of examinations, and granting certificates of com- 
petency to engine-keepers, thereby make an effort to 
reduce the number of accidents from boiler explosions. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiespeoves, Wednesday. 
The Cleveland Iron Market.—Yesterday the attendance 
on "Change at Middlesbrough was large, but again business 
was flat. Owing to the Durham pitmens’ wages ques*ion 
having been referred to arbitration there was an improved 
tone in commercial circles, but still buyers were shy about 
purchasing, and prices of pig iron were similar to the previous 
week's list, No. 3 be log quoted at 66s. per ton. This quality 
was, however, sold for less money. 





The Blast Furnacemen and their Wages.—It has been re- 
ported that the blast furnace owners in the North of Eng- 
land contemplate demanding a reduction in the wages of 
their men. Nothing official has yet been’done by the masters, 
but it is evident that the men apprehend a movement in a 
downward direction, for they intend holding a meeting 
shortly in Middlesbrough. Whatever differences may arise 
between masters and men, it is confidently believed that 
matters will be amicably arranged by arbitration. 


The Cleveland Tronstone Miners and their Wages.—Our 
readers will recollect that at the settlement of the last wages 
dispute between the Cleveland miners and their employers, 
it was agreed that the question should not again be raised 
until after the 2lst September. Nothing has been done by 
either side to interfere with this agreement, but on Monday 
the Cleveland Mineowners’ Association held a meeting at 
Middlesbrough, and amongst other matters the wages question 
was referred to, although we are informed no action was 
determined upon. Whether the mineowners will ask the 
miners to submit to another reduction will, of course, depend 
upon the condition of trade. 


The Ironworkers and their Wages.—On the 4th of Oc- 
tober the wages of the ironworkers will again be revised. 
This question, it is expected, wil! not cause any uneasiness, 
because the puddlers’ wages are regulated by a sliding scale ; 
they are paid Is. per ton for every 1/. of net selling price, 
and this se'ling price is ascertained by a duly qualified ac- 
countant examining the books of the manufacturers. The 
whole question is in the hands of the North of England 
Board of Arbitration, and will undoubtedly be dealt with in 
an amicable and speedy manner. 


The Finished Iron Trade.—All the departments of the 
finished iron trade are in a rather better condition. So much 
has the demand for common bars increased that some of the 
manufacturers are now asking 5s. per ton more than they 
did last week. Rail makers are doing a good trade chiefly 
on foreign account, and quotations are firmer. Ordinary 
seetions are quoted 7/. 15s. to 8/. per ton. The Bessemer 
stecl makers are all busy, and find no difficulty in meeting 
with further orders at fair prices. 


Bishi p Auckland lron Works Stopped.— All iron makers 
are not equally fortunate. Messrs. Thomas Vaughan and 
Co.’s works at Bishop Auckland are standing in consequence 
of the inability of the firm to secure contracts ata sufficiently 
remunerative rate. 

Shipbuilding and Engineering.—On the Northern rivers 
the shipbuil ling and engineering trades are in a satisfactory 
condition. 

Messrs. Hopkins, Gilkes, and Oo. and the Tay Bridge. — 
Messrs. Hopkins, Gilkes, and Co., of Mid h, who 
have undertaken to complete the building of the Tay Bridge 





———= 
for the North British Railway Company, have temporarily 
established a foundry on the site of the work in Scotland, the 

to make the castings there than to 
in Cleveland and sent to the Tay. 


Death of the Manager of the Ferryhill Iron Works. 


have them comple 


Mr. Joseph Thomas, who has for a quarter of a century man. 
aged the blast furnaces of the Ferryhill Iron Company, is 
dead. The deceased was well known in the trade and way 
greatly respected. 

NOTES FROM SOUTH YORKSHIRE. 
Suerrretp, Wednesday. 
Messrs. Davy Brothers and Company (Limited), Park 4 
and Engineering Works.—On Shenker an extraordinary 
meetiog of the shareholders in Messrs. Davy Brothers and 
Company (Limited) was held to consider certain resolutions 
which had been passed at a spegial meeting previously held. 
These resolutions were relative & the taking over of the 
business of Messrs. Wood, of the company’s 
capital by 50,0001. and the e “of Mr. W. Wilson Wood 
asadirector. These were unggimously agreed to. 

The Phoeniz Bessemer Stash Company (Limited), near 
Sheffield.—The annual general meeting of the poe! Porm 
in the Pheenix Bessemer Steel Company (Limited) was heid 
on Friday last, im the Mechanies’ Institute, Rotherham, 


Mr. George Haywood im the chair. The substance of the 
te ona settag aad te nen ‘- 

Gin f th 
works had, berm fosetenbte 50,000 tone of Benremer sini 
yearly, and nearly that tonnage of steel rails in addition. A 


at the rate of 7 


Proposed Extension of the Bradford Water Works.—it 
is stated that a scheme Bs frat sated for a very consider. 
able extension of the present ae system appertaining to 
the Bradford Corporation Water Works. The plan suggested 
is to construct new storage reservoirs of great capacity on 
the present water sheds which the corporation already pos- 
sess in the valleys of the Aire and Calder, and to make 
arrangements for impounding the flood waters, the whole of 
which is now lost for want of storage convenience. Above 
the Barden Reservoir there is a natural valley in which 
water can easily be impounded, and where it is proposed to 
construct a reservoir to contain about 400,000,000 gallons. 
It is further proposed to form two other reservoirs of similar 
size and capacity at a point above the Silsden compensation 
reservoir, and in the valley at Holden Wood near Silsden. 
The land ean, it is said, be had at reasonable figures, and the 
whole scheme would not, it is estimated, cost much more 
than 360,000/., or at an extreme calculation 50,0001. Last 
year the corporation found the water works their most pro- 
fitable source of revenue, there having been an increase in 
the revenue of not less than 225 per cent. in the ten years 
between 1863 and 1873. 


New Corporation Gas Works at Dewsbury —On Thursday 
last a banquet was given by the Mayor of Dewsbury to 
celebrate the cutting of the first sod for the new gas works 
at Saville Town. The new works will be situated near the 
Dewsbury branch of the Calder and Kibble Navigation Com- 
pany’s canal at Saville Town, and near to the two lines of 
the Lancashire and Yorkshire Railway Company. There 
will be offices, store-rooms, foreman’s house, and stables at 
the entrance. The works will produce 1,000,000 cubic feet 
of gas daily, and can be further extended if required. The 
retort-house will be 200 ft. long by 690 ft. internal width, 
and will be covered by an iron roof in one span. This house 
will be fitted with its own condensers. The coal store, to be 
placed parallel to the retort-house, will be constructed to bold 
3000 tons. There will, of course, be the usual buildings for 
engines, boilers, pumping apparatus, purifying house, station 
meter and governors, &c. 

NOTES FROM THE SOUTH-WEST. 

Gloucester Steamship Company.—A Gloucester steamship 
company has been started with a capital of 20,0001, in 2000 
shares of 10/. each. 


Labour in Wales.—The Abergorki enginemen have com- 
menced work at a reduction of ten per cent. The colliers at 
the Dunraven pits are thrown out, in consequence of the re- 
fusal of the stokers to accept the reduction. This is repre- 
sented as a new and unexpected complication. At Caer- 
philly the men are resolved upon obtaining an extra 3d. to 
compensate them for the greater labour which the working 
of the pits there involves, A meeting at which this determi- 
nation was reiterated was held on Saturday. 


Coal about Bristol.—In the Bristol district the collieries 
are in full work, but there is no stacking we believe. The 
award of the arbitrators upon the wages question affecting 
Kingswood, Ashton Vale, Bedminster, and other collieries, 
has not yet been made known, but it is expected that the 
result will be published in a day or two. 

The Rhondda Valley.—There has at length been a general 
resumption of operations by the colliers in the Khondds 
Valley, and three months of good tranquil work is antici- 
pated. The men in the Biaenavon district had a discussion 
with their employers on Saturday, but were unable to agree 
to terms for resuming work. 

4h aha: Rail 





M y-—At the half-yearly meeting of 
the Monmouthshire Railway Company, the chairman (Mr. 
Octavius Morgan) said the purchase of the Sirhowy lmiway 
had not escaped the attention of the directors. They bad 
been in negotiation with the Sirhowy directors, but there ¥4 
at present no definite answer astoterms. He hoped the 
Newport Alexandra Dock would be opened in six months 
from the present date. No doubt it would be opened ear! 
next year, and a large traffic would come down to the 

of the Monmouthshire company. Sir Elliott would 
send coal from his collicries to the Alexandra 
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“ ” drawn in this journal. We have given not only ]Act is passed to prevent their recurrence, thus 

oe ee the details of such as affecting y carrying out the old proverb of locking the 
duasaow: W Love, localities, but have enlarged on the subject by | stable door, &c. 

posnee: ae ae ay ae ag : giving further information, as will be seen by refe-| Future legislation will have to deal with three 

xirkland aaid Cope, Ostend. . rence to numerous articles in the present and | im t vie, logal, physical or me- 

nes ee ro 3 eer Now York. | several —" volumes. Hitherto, however, | chamical, and chemical respect to the /eza/ 

Willmer re, a7, Nasean-street, New York. all our sanitary legislation has only deserved the| Mr. Grimshaw made sound remarks in a 
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SANITARY LEGISLATION. 

Ir we may safely judge from the tenor of a 
speech lately delivered by the President of the 
Local Government Board at Frome, there seems 
the certainty that sanitary legislation will be one 
of the important questions to be discussed during 
“ve next session of Parliament, especially in refe- 
rence to the pollution of rivers by mines, manufac- 
‘ures, and other causes. As our readers are mostly 
ware, a Royal Commission has been some years in 
existence for the sole of examining the 
question of river pollution. They have 
‘4rious reports, to all of which attention has been 


name of legal patchwork. Little or nothing has 
been done to secure such a universal system of 
sanitary reform as is actually required. e Local 
Government Board has scarcely got to work, and 
each week shows that the power it possesses is 
practically so limited as to render it in many cases 
absolutely erless. The suburban districts of 
the metropolis, for example, have proved this fact 
to demonstration. If within the limits of a few 
miles its power has become all but only a name, it 
requires no argument to show that beyond the 
metropolitan area its efforts are not only enfeebled 
but frequently rendered nugatory by the wilful 
ignorance or obstinate opposition ad those who 
have been appointed as its Sheet acting authorities. 
The subject of sanitary legislation is obviously 
one of a highly complex character. It involves 
uestions of house construction, drains, sewers, the 
i of sewage, and of manufactaring refuse, 
which, with other items, are in their defects the 
primary causes of anti-sanitary conditions ending in 
the great consequent final of river pollution. It is 
chiefly with the latter that legislation has hitherto 
dealt. In other words, the effects rather than the 
causes have been the objects of legal enactments, 
One of our correspondents has remarked in a letter, 
at page 222 ante, that engineers have hitherto at- 
tempted not to solve but to palliate the sewage 
difficulty, by dealing with it not at its source, but 
after the worst effects of it have been accomplished, 
The details of all the engineering and chemical 
methods which have been proposed up to the pre- 
sent day for the solution of the questions above re- 
ferred to have been impartially described in our 
columns. We have no hesitation in stating that a 
universal method of treatment has not yet been sug- 
gested. It is true that Mr. Simon has expressed him- 
self to the effect that all excremental produce of the 
population must by ger cyrs structural works be 
80 promptly removed, that the inhabited place in 
its air and soil shall be absolutely without facal im- 
urity. Nobody doubts this; it has been admitved 
or ages, and has been attempted, yet with only 
very partial success. But it is not only the faecal 
element with which we have now to d Civilisa- 
tion has complicated matters. Our water-closet 
system has become so universal that all the partial 
systems of Moule, Goux, Lineur, and others, ex- 
cellent in their way, can have at most but a limited 
application, and except in places where the midden 
and the privy are a local institution, the water car- 


=| riage of house refuse by sewers into streams and 


rivers raises a difficulty that cannot be destroyed 
but that requires to be met by milder though not 
less effectual means. In the metropolis a privy or 
midden is absolutely forbidden by law, while in 
many of our northern towns a water-closet, owing 
to the inadequate water supply, is equally forbidden 
by the local authorities, But such towns as those 
last mentioned afford but a small proportion of the 
population, the majority, especially in our large 
cities, have atkipted the water-closet, and nothing 
will remove that system from such localities. 

The confusion which now exists in reference to 
the legal enactments relating to sanitary matters 
adds to the difficulty of solving the entire question. 
An eminent barrister and an authority in sanitary 
matters, &e., Mr. Michael, has remarked that the 
jumble of statutes containing sections of Acts cross- 
ing and recrossing each other, and making it impos- 
sible even for the most learned members of the 
judicial bench to read them harmoniously, consti- 
tutes a mass of matter which it Rd girl pe much 
to say is a disgrace to our statate- t appears 
that Pot are no fewer than eighty-one Acts all 
bearing on the administration of sanitary laws. 

The only attempt at sanitary legislation last 


session, except the Factory Act, which of course only 
referred to the hours of labour of the tives, 
was the Sanitary Laws Amendment Bill, the details 


of which were given in our last volume at page 468. 
This Act wan off conten only a trifling amendment of 
ee eee tal che ins aan the Acts < 
1872, &c., an not the sli pretension a 
, universally. 


extending previous 1 enactments 
Unfortumateh oti lots have been of a similar 
character. sudden outbreak of disease has oc- 


consolidation, and, of course, existing 
laws; an arrangement of areas for convenient ad- 
ministration of the law, sub-divided into easily 
worked districts ; uniform authorities ; a oe 
executive organisation; constant supervision 

central authority ; and a security of a coreabe 
amount of independence of the local officers from 
the local authorities, It has already been attempted 
to carry out all these items with the exception of 
codification, &e., of existing laws, But failare, 
either partial or entire, has been the result, and of 
some of the reasons for this we shall now speak. 

Under the existing ments, the Local 
Government Board medical officers, assi by in- 
spectors, are the real workers in each urban 
and suburban district. But in each localit 
governed by either a corporation or a local board, 
another and important officer employed by the 
authorities, and independent of the 1 Govern- 
ment Board, exists—we refer to the Borough Engi- 
neer or Surveyor. It is evident that unless these 
officials work harmoniously together, sanitary laws 
will be made simply a farce. We will take a single 
instance to illustrate scores of a similar kind that 
may be met with in England. In a certain town 
we know that the medical officer and the borough 
surveyor are almost uniformly in their 
views and acts. The stateand ventilation of the 
sewers is declared to be very defective by the one;while 
declared excellent by the other, Consequently, the 
Local Board is in a most difficult dilemma, But 
as the ——- of altering the sewers would be great, 
they hold with the surveyor and mildly put aside 
the medical officer, Now physiology and chemistry 
are excellent in their way, but they will never 
compensate for defective sewers, house drains, &c. 
It seems to us, therefore, on this very cursory view 
of the whole subject, that in future legislation not 
only local medical officers should be appointed, but 
that the borough engineer or surveyor should hold 
an analogous responsible position to the head Central 
Board. At the present time two separate societies 
exist for each branch, and as their interests often 
clash, it is necessary that such control should be 
exercised in a borough or district as shall make 
both these classes recognised officials in all sanitary 
questions of the Head Board, Engineering, me- 
chanical, and medical science would then work 
mutually for the common good, Of all things they 
should be independent of the local sani autho- 
rities. Much of the inertness of the latter is doubt- 
less due to the social connexion which exists between 
these officers and the local authorities. 

But unfortanately the medical officers have in the 
large majority of cases to be educated in their duties. 
Sanitary science is but of youthful growth, and 
while a man may be very fit to carry on a successful 
private medical practice, it is more than probable 
that he may be entirely unfit to become a medical 
officer. Generally speaking medical men are very 
deficient in even an elementary knowledge of 
chemistry, as was pointed out very forcibly by the 
late Dr. Bence Jones, Their ignorance of engineer- 
ing and mechanical practice is pardonable. The 
Adulteration of Food Act has, in the attempt to 

it out, been a bitter sarcasm on the analytical 
qualifications of medical men, and has consequently 
ended in a disgraceful failure. It is true that the 
Local Government Board tried hard to get qualified 
men, but asa rule it avoids all except those who have 
a medical qualification. If therefore we cannot get 
men to out the provisions of an Act, what is 
the use of the Act itself ? 

But legislation must not only deal with the legal 


points of the question, but also with the physical 
and chemical. Under the physical or mechanical we 
refer to the origin of sewage, and its conveyance 
away from the place of uction. ‘The g 
of most of our or ame difficulties is in the ‘ 
These are lied with imperfectly fitting pipes 

laid at too small » decline between the halisstion sod 
the sewer ata eo to % 
and thus frequen ly causing the refuse to accumulate 


in the pipe, producing offensive sewer gases which 











curred, and when its evils have been overcome, an 


enter into the howe. A very large proportion 
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of our epidemics, most fatal in their character, is 
due to the latter cause, and it is thus evident that 
any future legislation which does not meet this 
difficulty must be seriously defective. 

The next point of great importance is the main 
sewerage of a locality. If this be ample in length 
and sectional area, and properly laid to cause a 
rapid passage of the sewage therein, a large pro- 

ortion of our sanitary dangers would be obviated, 

t should be taken as an axiom that sewage removed 
luced affords no smell or gases tf of an entirely 
origin, We give an instance of one town 
the sewage of which was under day and night in- 
spection for a period of fifteen months. During the 
whole of that time the sewage of 20,000 persons 
r afforded the slightest discolouration of paper 


asi pr 
domestt 


neve 
aked with acetate of lead, when tested at its 
outfall from the sewer at a quarter of a mile from 


the town, nor at any of the grids or manholes in 
wn iteelf, thus showing an entire absence of 


the t 
sulphuretted hydrogen, which, as a rule, is the first 
yas produced by decomposing sewage. 

It ia of the highest mn} rtance, th refore, in 
constructing or repairing ers, that sufficient 
aren should be allowed: that all angles should 
be avoided when possible, and in every case rounded 
off so as to diminish as much as possible any oppo- 
sition to the free flow of sewage; and that no hollows 
should exist in the sides or bottom. Many other 
similar precautions at onc: iggest themselves. 
In future legislation it should be made com- 
pulsory that the local authorities should at once 
make their sewage arrangements thus effectual, 
But another and serious evil exists in most of our 
growing towns; it is that of running new sewers 
from new suburbs into old sewers, already too 
small for the accommodation of the area in which 
they exist. This evil is productive of the most 
nerious consequences, simply because it stops the 


continuous flow of sewage, causes its accumulation 
and that of the solid matter it conts and con- 
sequently favours the constant prodaction of sewer 
gases and their entry into the street and the ad- 
jacent houses. Sewer ventilation is alsoa matter of 
the highest importance in connexion with the pro- 
duction and removal of sewer gases. 

It is somewhat remarkable that at the present 
time the definition of the word sewage is unsettled, 
Very recently the Local Government Board have 
stated that hous -slops are not sewage. ‘This ex- 
traordinary dictum has some serious consequences, 
Out of the whole of a house refuse the solid and 
liquid human excreta form an infinitesimal portion. 
Now the present average of the metropolitan water 
supply is nearly 30 gallons per head, but corrected 
for domestic use alone it amounts to about 28 gal- 
lons. In an average family of five there would thus 
be about 140 gallons of liquid to pass off. Of 
course, the rule does not affect London, but if the 
sewage is only to be considered as that constituted 
of human excreta, the disposal of the slops may be- 
come a serious question in many provincial towns. 
It is to this that the Moule, Goux, and some other 
dry-closet systems owe their only partial value, be- 
cause the slops cannot be passed away by them. 
But a much more serious question arises in regard 
to manufacturing towns such as Manchester, Leeds, 
&e. In most of these the refuse of all kinds of 
manufactures is got rid of by means of the sewers. 
The only manner in which this difficulty can be ap- 
parently met is by insisting that all such manu- 
facturing refuse should be clarified and purified 
before its escape from the works. It requires, how- 
ever, but little experience in manufactures to show 
that if this were insisted on many works would be 
shat up, especially dye and bleach works, where an 
enormous quantity of water is required for washing 
purposes. 

his last difficulty naturally introduces the most 





ns, 


important question of the pollution of rivers. The | 
powersof the Commission have now expired, and | 
all the reports we believe have been published. Of| 


course those reports will necessarily furnish a base | 


for future sanitary legislation, as the Government 


cannot ignore their labours, and the results they | 


have arrived at. In fact, the latter are the only ex- 


tant authority on which a new and comfy rehensive | 


Act could be got out. Herein will arise the chemi- 
eal difficulty of future laws. The Commissioners 
have laid down a standard of chemical purity which 
all refuse water must attain before it is allowed to 
pass into a river, that it is scarcely, if at all in many 
cases, possible to arrive at. The question then 


arises, at what point this standard is to be fixed, 
to be the judges thereof? 


and who are We 
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guess that this point alone will raise a general 
storm throughout the country, On the one 
aide will be the land and estate owners, on the 
banks of the rivers, fighting for their fish, scenery, 
&e,, and on the other, the manufacturers will have 
at stake their very existence. The old Corn Law 
battle willin another phase have to be fought again 
when land and manufactures are thus put into an- 
tagonism. 

It may be in the remembrance of our readers that 
just four years ago the Thames Conservancy, feel- 
ing that the standard of purity adopted by the 
Royal Commission was far too high, fixed it 
at a lower rate. But it will never do to have a 
series of varying standards, as that would lead to 
constant litigation, and evil precedent. Beside 
the circumstances of one district will vary greatly 
from another, If we take the chlorine test, as so 
strongly urged by the Commissioners in their re- 
port on the A BC process, and by which they made 
a great mistake, to the detriment of their own 
authority, great variation must occur. They thought 
that because the effluent of the works had leas 
chlorine than the Leam water, the former must 
have been largely diluted, whereas nothing of the 
sort was attempted. We could select half a dozen 
places in the Leam where the chlorine is ten times 
as much in quantity asis contained in the running 
river, owing to the influx of saline matter; while 
in some waters the deficiency of salt (chloride of 
sodium) is so great that the provisions of the Adul- 
teration Act dealing with brewers had to be relaxed, 
and permission to use salt was given tothem, At 
Leeds it was found that, while the water of the 
Aire entering the town was free from arsenic, the 
water passing out at the other end contained a 
notable quantity. 

We have selected some of the most important 
questions which, in our opinion, should be provided 
for in future legislation. Of course we have only 
been able to skim the 
difficulties that will run before our legislators. We 
refrain from offering much advice on the subject, 
but it appears to us that the most serious questions 
to be settled should be as follow : 

1. A consolidation of all existing laws, but pro- 
perly amended, and added to, for the guidance of 
the legal profession, the Head Board, and the local 
authorities, 

2. The recognition of engineering officials to work 
harmoniously with the medical officers. 

3. Compulsory powers to examine, repair, &c., 
existing sewers, and to create new sewers wherever 
required, 

+. The creation of such a standard of purity of 
effluent water as, while satisfying the general con- 
dition of health, shall neither be arbitrary nor too 
stringent. 

5. The Local Government Board should be re- 
sponsible for the suggestion of all means to attain 
such purity, whether by irrigation or other methods, 
and that their advice should govern the decision of 
all local authorities as to the disposal of their sew- 
age, &c., thus abolishing the present empirical plan 
for one both scientific and practical. 


THE PART-RIFLING SYSTEM. 
Ever since the day when the first rifled small arm 
superseded the old smooth-bore musket, or Brown 


fact, almost universally—held has been that rifling, 
to be of any use whatever, must extend throughout 
the whole length of the barrel, or from the chamber- 
ing, or seat of the bullet, to the muzzle, or point of 
| exit. There have been of late, however, some who 
| hold contrary opinions, and most ——- amongst 
| them is Mr, W. J. Murphy, of 





its rifling from the breech to within 6 in. or so of the 
muzzle. Hitherto it has been supposed that any 
| undue impediment at the muzzle to the free exit of 
the projectile would result in the destruction of the 
arm, But not only has Mr. Murph 
| weapon no harm by this singular method of dealing 
with it, but has secured a positive good over the 
ordinary Martini-Henry rifle, as we shall eoeer 
show from authoritative reports, Before doing 80, 
| however, we purpose inquiring into the objects in 
| view in thus partially reverting to the smooth-bore 
system. After maturely considering the matter, and 
by the light of careful experiments, Mr. Murphy came 
| to the conclusion that, by dispensing with the rifling 
or screw in the greater portion of the bore in front of 
| the seat of the shot, he would toa great extent lessen 


the resistance offered by the rifling to the initial mo- 





surface of that stream of | 


Bess, as it was called, the opinion generally—in | 


tichmond, County | 
| Cork, who has gone so far as to strip the barrel of | 


done the | 
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tion of the projectile and its progression through the 
bore, and thus diminish the recoil and the strain op 
the weapon, In the next place, Mr. Murphy argued 
that by removing the screw resistance from the sea 
of the shot to a point near the muzzle, and thus 
facilitating the progression of the projectile up the 
bore, he insured that the point of maximum powder 
pressure was advanced nearer to the muzzle. Cop. 
sequently in such a case, not only would less reco 
in the arm result, but heendadell power would be 
applied to the projectile on leaving the bore, and 
would give it increased muzzle velocity. In the 
third place, Mr. Murphy considered that by apply- 
ing rotation to a projectile which was already iy 
motion through the bore, instead of when in a state 
of rest, he would insure less check or jar, and, as q 
consequence, render rifling of a finer description 
than ordinarily used available. Moreover, by using 
a short length of rifling, and leaving a large portion 
of the bore smooth, he held that he would reduce 
the length of drainage for deposit, and thus render 
fouling more difficult, and more easy of removal 
both by wads and by lubrication. By confining 
the rifling toa few inches of the bore at the muz:| 
end, where rifling or screwing can only be of nse 
for rotating the projectile, the manufacture of t) 
barrel would be cheapened. At the same time fa- 
cilities would be afforded for gauging and inspecting 
the bore during the progress of its manufacture, 
that is, whilst being rifled, and for repairing th: 
rifling afterwards. 

Such being the general principles laid down by 
Mr. Murphy, he proceeded to put them to the test 
of practice, and by experiments with a rifle so con. 
structed he soon determined those principles to bh 
correct, and obtained the results which, as we haye 
already indicated, he anticipated. Having, with the 
assistance of Captain O'Hea, who is well known as 
an authoritative writer on arms, established beyond 
a doubt the fact that good shooting was obtainabk 
out of a gun rifled only for a few inches at the 
muzzle, the two submitted the invention to th 
Government. In due course Captain O'Hea ob- 
tained from the War Office one Martini-Henry rifle 
to alter according to Mr. Murphy's patent. ‘The 
gun was altered by hand with an ordinary brace 
bit, the rifling being bored away from the breech end 
of the barrel to within 6} in. of the muzzle. The 
weapon was then tried, and, proving successful, was 
sent in to the authorities for trial, and was ulti- 
mately fired against a Martini-Henry rifle of the 
service pattern. From the printed official return of 
the results of practice for accuracy, it appears that 
the horizontal accuracy was largely increased, th 
jconverted arm giving at 500 yards range a hori- 
zontal deviation of 1.59 feet, whilst the service arm, 
fired under the same conditions and at the same 
instant, gave a horizontal deviation of 2.24 feet. 
This advantage on the part of the converted rifle 
was maintained at 800 and 1000 yards range r- 
spectively, as the report before us shows. Th 
number of rounds fired from each weapon, and upon 
which the averages are based, was 140 at 500 yards, 
jand 100 at 800 and 1000 yards range. It also 
appears from the document in question that there 
was a gain in elevation with the converted arm, the 
corrected elevation at 500 yards with it being 
1 deg. 10 min. 11 sec., whilst that of the service 
rifle was 1 deg. 18min. 6sec. This gain in eleva- 
tion was also maintained at the longer ranges of 
800 and 1000 yards, According to this report th 
mean deviation of the converted arm is slightly 
greater than that of the service rifle, but this Mr. 
Murphy attributes to the fact that the gun was 4 
conversion altered by hand, and that therefore 
| some slight inequality may be present in the bore 
at the muzzle. ° 

The report in the last place deals with the recou 
of the converted rifle, which, from a trial of 15 
rounds with each gun, shows a mean difference of 
vo Of a pound in favour of the service weapon, the 
figures being 97.86 Ib. for the converted, and 97.16 lb. 
for the unconverted rifle. We may mention that 
}the recoil in both the converted and unconverted 
arm is made out at this trial to be nearly 5). 
greater than that recorded in a report which w% 
\issued with the rifle in the first instance. In the 
absence of any assigned cause for this result, the 
| inference is that some alteration in the ammunitio! 
|must have taken place in the mean time. More- 
over, this result is directly at variance with the 
experience of several officers well qualified to g'v* 
an opinion upon the question. Indeed, we bere 
before us letters from two well-known officers of 
high scientific attainments, who plainly state that 
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the recoil is greatly reduced, at least that is their 
experience after carefal experiments, That there 
should be a decrease in the recoil is only what 
ought to follow the removal of the greater portion 
of the rifling, which makes the barrel a smooth-bore 
with increased windage. It is therefore difficult to 
see how the increased recoil of the report could have 
been made out, and in the face of other and con- 
trary experiences it must really be an error. How- 
ever, be this as it may, sufficient has been shown to 
establish the fact that a few inches of rifling at the 
le enables all the work to be done, that can be 


muzz ome 
performed by entire ly rifling the barrel from breech 
to muzzle, which, by the light of Mr. Murphy’s ex- 


neriments, now appears to involve a waste of time 
The experiences of Captain O'Hea 


1 labour 
1 ia ur. 

and Mr. Murphy are not confined to the converted 
vice arm, for they have had a number of other 


guns treated in the same way, including a Snider, a 
Westley Richards, and other designs. The con- 
version of a single weapon can be no proper test of 
asystem, and it appears to us very clear that on 
the whole a good case ia made out for further inves- 
tigation, with a view, at the proper time and upon 
sufficient grounds, of varying the rifling of our 
mal] arms conformably with the ingenious notion 
of Mr. Murphy. 


OF H.M.S. RALEIGH. 


THE TRIALS 
I immersion of H.M.S. Raleigh having been 
considerably increased over the original design since 


her official trial of last April, she has been sub- 
jected to further trials at full power to determine 
. can do under conditions not anticipated 
was desi These extra trials 
have been made at Portsmouth ; one was for six hours 
at full power; the other was over the measured 
- and we give their results in the Table on the 
page, together with those of the original 
measured mile trial at Sheerness. 

We have already* explained at some length the de- 
sign of H.M.S. Raleigh; to this we now propose to 
vid a brief description of the machinery with which 
sheis fitted. The engines, constructed by Humphreys, 
Fennant, and Co., are of the horizontal direct-acting, 
return connecting-rod type, and intended to indicate 
6000 horse power. Their principal dimensions are 


what she 


when she gned. 


mil 
next 


as follows: 

ft. in. 

Number of cylinders ove eas 2 
Diameter a eee ove 8 4 
Stroke ees one . ese ove 4 6 

Piston rods, four to each piston, dia- 
meter ; eco ‘a ose 0 7 

Back trunk, one to each piston, dia- 
meter eee . ese ose eee 1 6 

Slide valves, vertical, double - ported, 
travel ees eve ; ose 0 104 
Depth of valve... op - ; 5 10 
Width ,, ove ose fon a 5 4 
Depth of ports . one me 5 27 

Sass in extreme ports, two in 
each - eee ose ° 0 2 

Depth of bars in other ports, two in 
each ove eee . 01 


For cross dimensions of ports, see Fig. 2 an- 
1 
The expansion valves are horizontal and of the 
on type, placed above the slide casing, and 
ked from rocking shafts by means of eccentrics 
the main shaft. ‘The cut-off ranges from 34 in. of 
the stroke onwards, and is varied by moving the end 
of the eccentric rod along a quadrant arm on the 


nr 


cking shaft. There is one surface condenser to 
each cylinder, The air pumps are 25} in. in diameter, 


double acting, and worked direct off the pistons. 
rhe circulating pumps are centrifugal, and driven 
eparate engines with 12-in. cylinders and ]2 in. 
troke, exhausting into the condensers; the water 
s forced through the condensers outside the tubes. 
Che condenser tubes are vertical, and there are 
6740 in each condenser. Their dimensions are as 


ws 


ft. in. 
Diameter, inside oe 0 3 
9 outaid eee eo tf) 
Length between tube plates , a 6 of 
Cooling surface 12,000 aq. ft. 
The starting gear can be worked by hand or 


steam. A Silver's governor is fitted. The propeller 

8 by Hirsch, two-bladed, 26 ft. 8 in. pitch, and fitted 

for being raised when the ship is under sail alone, 

rhe number of boilers is nine; but two of them 

are swmall and intended for auxiliary purposes ; 

ese are together equal to one of the large. The 
| dimensions of the boilers are as follows : 


* Vol. xv., p. 169. 











ft. in. 
Number of funnels > 2 
sesithapdaaene’ ove 82 
tate eee oe 6 10 
Breadth ons ove oe eon on 3 3 
Area of firegrate oe 720 aq. ft. 
Number of tubes om oo. 2880 
Length between tube plates in en 6 4 
Diameter outside ... ooo ons ox 0 38 
Tube heating surface 14,300 sq. ft. 
Number of superheaters 2 (steam passing 
through the tubes). 
Number of tubes ... ce 248 
Diameter of tubes, inside ese “ 0 2 
Length oes 9 0 


Superheating tube surface... 1170 sq. ft. 


As usual, in the engines of the Royal Navy, the 


| the distance travelled by the ship 
| was the same on both trials. 


though perhaps slight, deterioration of the boilers 
by six months’ wear, The speed is calculated from 
the mile trial of the 18th on the assumption that 

t revolution 
1e =stoke-hold 


| ventilation was found to be defective, and some 


slight alterations made in time for the next trial re- 
duced the temperature considerably, The results 
were quite satisfactory otherwise, except that the 


| hourly consumption of coal was rather high—over 
| 10 tons—or at a rate of 31.3 lb. per foot of grate, 


| or 4.06 Ib. per indicated horse power, 


Just before this trial new blades were fitted to the 


| propeller. ‘Those originally fitted proved too weak* 


earliest cut-off is much too late for the ordinary | 


work of the ship, if the steam be used at its full 
pressure. Hence, to keep the speed down to what 
is required, either the boil 

reduced, or the initial pressure reduced by partially 
closing the shut-off valves. 
shut-off valves are in this case fitted to each cy- 
linder, and separate pumps to each condenser, wh 

not try the experiment of doing the work wit 


| greater in diameter. 


Seeing that separate | 


one engine only, admitting not more than enough | 


steam to the other to overcome its friction? We 
are rather inclined to think it would be found more 
economical, and we do not anticipate any serious 
irregularity. 


e 
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Fig. 1. 


The steam starting gear is a great advantage, and | 
one not common to Her Majesty’s oe ‘The ar- | 
rangement in the Raleigh, consisting of a small — 
of engines working at a comparatively high speed, is 
better than that of a single steam cylinder assisting 
the hand gear—better, because it does the work by 
itself, and is more easily controlled, 


' ficiency of water in the hot well. 


The boilers are of the ordinary “box” kind | 


pressed to 30 lb. on the square inch. We observe 


that rather than round off the lower back corners of | 


the two forward boilers to meet the change of shape 
in the hull, they have been raised to a higher level. 
By this means the furnaces have been kept their full 
length, and the boilers are not so liable to foul, while 
they are more easily cleaned at the backs of the fur- 
naces ; but an inconvenient, if not a dangerous break 
has been made in the level of the stoke-hold plates, 


er pressure itself must be | 


and failed on the first deep-sea full power trial. 
The new blades are stronger, the pitch remains the 
same, but they are slightly longer, and very slightly 
The vibration is undoubtedly 
much less than we have experienced in ships fitted 
with a Griffiths swo-kindel screw, and working at 
the same speed, 

An attempt was made to try the ship over the 
measured mile on the lith inst, but the trial fell 
through. The forward boilers primed ; there was a de- 
ficiency of feed; the donkey feed pipes burst; and the 
trial was postponed until the defects were made good, 
It is uncertain whether the failure of the feed arose 
from defective working of the pumps, or from a de- 
But it is worthy 
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of remark that there aati: a 

was no fitting to indi- :3 aa § + 

cate how much water 4 > é 

. . 

was in the hot well, h 
and the only method i 

by which the engineer a 5: 
on duty could find out : 

was so intricate and = : 

slow as to be prac- 3 ; 


tically valueless when ; 
most wanted, This has 





| since been remedied i ' 
by fitting gauge glasses : i 

to the hot wells; and 5 heal © 
further, the supple- a | 
mentary injection, ridi- Sraas ' 
culously small previ- R 


and to keep thecrownsof these boilers under the water | 


line like the others, part of their steam = has been 
sacrificed. We were not surprised to hear of their 
priming ; and we think that altogether the dis- 
advantages of the arrangement outweigh its ad- 
vantages. 

The dimensions quoted above give the following 
relative areas per indicated horse power : 


oqr. ft. 
Grate surface ae ose ose 117 
Tube heating surface ooo ous eve 2.32 
Superheating tube surface ... oes a 


Condenser tube cooling surface 


Several contractor's trials were made prior to that 
of Ist April. The set of diagrams, Fig. 1, annexed, 
taken on that trial, and we believe all the diagrams of 
the later trials, appear to indicate contracted exhaust 
passages. The vacuum in the condensers when 
these diagrams were taken stood at 27 in., whereas 
that in the cylinders only reached a maximum of 
22 in. at one end of one cylinder. Before that trial 
some slight alterations were made in the parts of 


ously, has been in- 
creased in size. 

There was a slight increase of power on the 
last mile trial—but we expected to finda greater 


CRANK END 


-— because the ventilation had been improved, 
the trial was of shorter duration, the cirenm- 
stances of wind, weather, and sea were more 


| favourable, and the immersion was somewhat leas 


| than on the six hours’ trial. 


It is very satisfactory, 


| however, to find that the speed is so nearly the 


same as on the original trial. The engines worked 


| exceedingly well, without the slightest hitch, and 
| with remarkable uniformity—creditable alike to the 


the slide valves; our sketch, Fig. 2, shows their | 


dimensions after the alterations were completed. 
There was a marked diminution of power on the 

six hours’ trial; but not more than is accounted for 

by the greatly increased immersion, and the certain, 


makers and to the engineers, in whose hands they 
have been for six months. We are at a loss to 
understand why the mean indicated pressure was so 
high on the early trial, where the work done per 
revolution was so much less than on the later trials. 
It must, we think, be attributed cither to indicator 
errors, increased friction of engines and shafting, or 
misshapen propeller. The care taken of the indi- 
cators renders errors in their working almost im- 
possible. It is very probable that the ‘riction of 
the engines and shafting has diminished. But, bear- 
ing in mind that the original propeller was too 
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Date of trial ... a on April 1, 1874 
Kind of trial ... , Measured mile 6 hours Measured mile 
Where tried ... ove Maplin Sands Of Portsmouth Stokes Bay 
Dreaght : ft. in. ft. in. ft. in. 
Forward... ese os 9 6 24 10 21 i 
Aft eee ose 23 «6 25 2 24 «10 
Mean 21 6 2 «6 23 44 
Ship by the stern t U 3 4 2h 
Sere: 
liameter ove ee 21 «(6 21 1 21 ! 
Length, greatest... oo 2h 3 8} 3 
Upper edge, immersed 0” iW 2 rh 2 1} 
Loree of wind 4to5 3 to 5 we 
State of sea but oe Smooth Moderate Smooth 
Steam pressure and temperature Full power Half power ! 
Doalers ese eee es 52.7 tb. 29.1 Tb. 27.4 Ib. 24.3 Ib 
Superheaters Mean 310 deg. 370 deg | Mean 326 deg. Mean 32!) deg. 
Engines... ove e [.2ib., 274deg. 27.61b., 282 deg | 2% 9 lb., 289 deg. 26.5 lb., 281 deg. 
Vacuum | j 7 
Forward «6. eee o 7.6 27.4 27.0 26.8 
Aft 269 26.4 265 26.8 
Revolutions per minute 73.9 58.5 68.8 69 6 
Indicated meen pressure 198 13.8 | 19 1 192 
“ horse power ... - 6157 S415 i bai 5639 
Caleulated . 
Speed of vease! on P. 15.503 13.455 | 15.139 15.320 
Kevolations per knot ... o 3 ’ 260.5 272 4 272 5 
Shp per cent ° eve 2.25 12.6 16.35 16.39 
Temperatures deg. deg. deg 
Deck - a] 65 4 
Engine reom ese : 77 87 3 
Stoke hole, aft eee eee 105 118 108 
. » fore we 11s 110 va 
Kind of coal used on trial Nixon’s Navigation. 
‘ ‘ vat the slip per cent. on the early trial | observe that the revolutions and power given in 
weak, and that the slip : I 
was comparatively high. we conclude that in all 
probability the blades altered their shape so much 
as seriously to impair their efficiency, and that 


otherwise a much higher speed would have been 
attained on that occasion. 

We may add here, that our attention has been 
called to a paragraph in the 7imes of Monday* with 
reference to the tral of this sh p on the ]Sth inst., 
and we object to its accuracy as to the r 
which guide the officers in charge of trials, the prac- 
tice, and the legitimacy of * jockeying ” The re- 
pulations speak for themselves, and from them we 


quote as follows: 


gulations 


Extracts from Circular 39 § of 1867. 
. On all full power trials of ships at the measured mile, 
th engines and boulers are to be worked to the utmost eatent 


ot their capabi not only when running the mile, but 
during the whole 


ities, 
of the intervals bktween the several rune. 
. . « Steam must not be partially shut off when the ship is 
not on the mile, in order to obtain a higher result when she 
is running the mile. . . . The engineer officers attending the 
trial are to take especial care that the power of the engines 
when working with light expanded steam is never reduced in 
any way when off the mile, in order to increase it when on 
the mile. . . . The engineer officer from the factory, and the 
Chief Inspector of Machinery of the Reserve, will each, at all 
times, be responsible to the Captain of the Reserve, that 
these regulations are never deviated from. 

We were under the impression that these regula- 
tions were carried out in their integrity, especially 
at Portsmouth, and that once the engines were de- 
clared ready for trial on the mile, all valves were 
left untouched until the runs were complete; or, if 
altered, the runs were numbered anew from the 
next the alteration. With respect to the 
present trial there were present Mr. Bannister, from 
the Admiralty, Mr. Oliver, from the Steam Re- 
serve, and Mr. Newman, from the Dockyard, pro- 
fessional officers, all whose duty seems to us to be 
to prevent all tampering with the valves. We 
not know whether ‘ jockeying” actually took place 
on this occasion; but we say decidedly that it 
should neither be done nor permitted. We would 


e 


aftes 


do 


* The following is the extract from the Times: “ The 
conditions under which the frigate made the customary 
six runs over the measured mile to fix the maximum rate 
of her speed under the full power of her boilers were 
strictly im accordance with the rules lsid down at the 
Admiralty for several years past, ic., the furnaces in the 
stokehold were in charge, not of the frigate’s stokera, but of 
seaman stokers, thirty-six in number, selected from the ships 
and workshops of the Steam Reserve. Nixon's navigation coal | 
hand-picked, was supphed specially for the trial. Steam was 
allowed full access to the cylinders only when the frigate was 
on the mile, and was ‘ bottled up’ as Mr. Reed has described 
the operation in his work on our ‘ Ironclad Ships," when the 
vessel was off the mile. The primary object in trying a ship 
over the measured mile course is to obtain the greatest pos- 
sible amount of speed out of ber, and of work out of her 
boilers and engines, as @ means for comparison with other 
vessels and their machinery; and the ‘ jockeying’ we have 
briefly referred to as taking place on the mile is perfectly 
legitimate. The results obtained, however, furnish pretty 
correctly the epeed which may be expected from the di at | 
sea when burning ordinary coal, and with the fires in charge | 
of her own stokers.” 
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| or, we believe, about an hour and a half before high 
| by tug-boats and towed to a position off Deptford 


| taken up a convenient position in the event of 


| of it, 
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our Table are strictly for the periods while the ship 
was running over the course, and that they were 
remarkably uniform. 

There cannot be any doubt as to the illegitimacy 
of such a practice as that above referred to, It 
destroys confidence in the fairness of the trials; 
renders unreliable any conclusions drawn from 
these results, and we cannot how ‘the 
speed said by the Zimes to be the result of ‘ bottling 
up” when off the course, and when burning the very 
best coal, can *“‘ be expected from the ship at sea 
when burning ordinary coal, and with the fires in 
charge of her own stokers,” 


conce ive 


THE INDEPENDENZIA. 

Tue problem of the launch of the Brazilian iron- 
clad has, as our readers are aware, satisfac- 
torily solved, and the vessel now lies in the Millwall 
Docks awaiting the time when she will be put in 
graving docks to receive the necessary repairs to 
place her in, let us hope, as efficient a condition as 
if no accident had happened to her. At a time 
when serious apprehensions existed that the vessel 
had broken her back, and would have to be taken 
to pieces where she lay, and when the utmost con- 
fusion existed relative to the cause of the misad- 
venture, we expressed our conviction that the case 
was far from Lenelaen that the stoppage of the 
vessel after the preparations made by Messrs. 
Dudgeon for launching could scarcely have been 
foreseen, and that the vessel would doubtless be 
got safely into dry dock at a cost much less than 
was generally supposed. The views we ventured 
to express have been so far verified by the result, 
The preparations for the final launching, of which we 
gave an outline (see page 165 aa/c), and of which 
we hope soon to give our readers a detailed account, 
were successfully carried out. The vessel was 
made water-tight, or practically so, and as the tide 
rose she gradually lifted at the stern by her own 
buoyancy alone, moving about a fulcrum, until at 
last the bow came down into the cradle prepared 
for it, and she launched herself almost before she 
was expected to show signs of starting. The launch 
took place on Thursday the 10th inst., at 12.45 p.m., 


bee n 


water. The vessel was immediately taken in charge 


Dockyard, where it is said she could have 
the water overpowering the pumps, However, 
such a contingency did not arise, as the water 
never came into the vessel in serious quan- 
tities, thanks to the efficient patching of the 
outer and inner bottoms of the ship, and what got 
in was easily kept under by pumping. The water- 
tight wood flat fitted inside of the inner bottom 
appears to have been an extra safegaard, which 
events have shown to be so far not needed, as the 


water in the vessel has never yet risen to the height 


The vessel now lies afloat in the Millwall Docks 
alongside of the splendid cable Hooper, the 
German ironclad Kaiser, recently ed, and 
several other fine specimens of naval architecture 
And certainly now no one, to look at the Inde. 
pendenzia from alongside, would think she had 

assed through such a trying ordeal, and has her 

ttom in such a crippled state. The vessel sti 
however, requires very tender handling, It ig 
no means an ¢asy task to place her in dry 
without mishap, but we cannot fail to think that 
Mr. Denman, to whom is due the credit of ting 
the vessel safely afloat—out of the worst dficues 
in fact—and who is acquainted with the form and 
condition of the damaged bottom, will be equally 
successful in getting her safely on blocks again, and 
in effecting her complete repair. The whole case jg 
as full of difficulty as it is of interest and instruc. 
tion, and much skill and judgment will be requited 
to restore the damaged portions of the vessel effec. 
tually without undue disturbence of the undamaged 
part of the hull. ‘The precise extent of the repairs 
that will be needed can scarcely yet be realised, 


and for this and the probable cost it will be 
necessary to wait until the vessel is docked 
and has been thoroughly surveyed, Meantime, 


all concerned are to be congratulated on the suc- 
cess which has so far attended the efforts of those 
who manfully stuck to the vessel and determined to 
repair, if possible, the greatest launching calamity 
on record, 


THE THORPE COLLISION. 

Tue Board of ‘Trade inquiry into the recent fatal 
collision between Norwich and Brundall was com- 
menced at Norwich on Monday last, by Captain I, 
W. Tyler, R.E., and Mr. W. W. Ravenhill, assessor ; 
and continued on Wednesday, on which latter day 
it was adjourned sine die. As the inquiry is notyet 
complete, and as further sittings of the county 
coroner's jury have yet to be held, we deem it ad- 
visable to postpone for the present a detailed ana- 
lysis of the evidence, particularly as that evidence 
at present contains some contradictions which may 
be cleared up at the fature examinations of the wit- 
nesses. We may remark, however, that the evi- 
dence so far offered at the Board of Trade inquiry 
fully justifies the opinions which we expressed last 
week on the subject of controlling the traffic on 
single lines, especially when such lines are worked 
by telegraph. ‘The evidence of several witnesses 
fully proved the chances of error which exist when 
aline is worked on the system in force between 
Norwich and Brundall, and demonstrates the advisa- 
bility—as suggested by us last weck—of employing 
printing telegraph instruments and causing the 
printed message received from a station towards 
which a train is going to be handed to the driver of 
that train as his authority td proceed. 











THE EXTENSION OF TELEGRAPHS. 

Tue work of extending telegraphs, particularly 
submarine wires, seems to be one of the most 
fluctuating businesses with which engineers and 
contractors have to deal. At one time all the 
factories are hard at work spinning cable night and 
day, building, chartering, and fitting out ships, 
then loading them and discharging their valuable 
cargo night and day into the sea. Then comes 4 
— when for months scarcely any business is 
xing done. The machinery is idle, and the factories 
as silent as a church on a week day. Engineers aod 
contractors get gloomy, and begin to think that all 
the work is done, in fact, that all the lines are laid, 
when suddenly some line has to be duplicated, a 
rival line or two are started, and an extension pro- 
jected, and, behold, all is again activity. 

At present we have arriyed at one of the low 
ebbs—a regular dead low-water spring tide. The 
Telegraph Construction Coupany have no large 
work in hand; Mr. Henley’s factory lies idle; Messrs. 
Siemens are certainly at work on the Atlantic, but 
they have no other large contract on hand at present. 
The India-Rubber and Gutta-Percha Company are 
leisurely and slowly making some cables to be pro- 
bably laid, some time or other, along the South 
American coast. Hooper's company have, it is true, 
some work in hand, viz., the duplicate lines for the 
Cuba Telegraph Company, and the completion of 
the lines for the Central American Company, but 
these works will be probably finished by the end 
of the year. Certainly the state of affairs as re- 





gards our large ry 8 contracting firms looks 
gloomy enough, but we have seen the same state of 














ENGINEERING. 





249 





Sept. 25, 1874] 





affairs before followed unex tedly by a great rush 
of business, and therefore do not despair of seeing 
soon a similar reflux, 2 
At the same time more energy must be shown in 
projecting lincs and obtaining concessions. Nor 
must the map of the world be the onl guide to 
projectors. Some of the short lines laid along 
roasts--and which on a glance at the map look 
absurd localities for submarine lines—become in 
reality as remunerative as any. The Barcelona and 
Marseilles cable is an example, the messages taken 
ner month being upwards of 6000, which, at a 
tariff of four francs, gives 12,000/. a year on a 
capital of 60,0007. It is true the land lines are in- 
terrupted by Carlists, but we doubt whether the 
land lines will ever be able to compete in rapidity 
nd certainty with the cable. As regards long 
lines it is difficult to point to any new field 
that would be certain to pay. The line to the Cape of 
10d Hope may possibly be executed soon, but it is 
ibtful if it will pay, and here again the question 
f stations along the coast should be gone into. 
i » across the Pacific from America to Japan 
ist also be done before many years, for there no 
ibt is a considerable amount of trade between 
erica and Japan, and a message from Japan 
California at present would cost about 13/. per 
ty words, on the present route, running as it 
oes three quarters of the way round the globe. 
he traffic of a line like the Pacific must not be 
wured by the number of messages it could obtain 
ween Japan and California only. The line 
divide the traffic to a certain point on each 
f the terminal station with the other routes. 
uct, the would divide themselves in a 
nversely to the distance just the same as the 
current itself divides itself in the inverse ratio 
resistance of the circuits offered to it, 
Phus from New York to Singapore would be about 
he Pacific as by the present 


messages 


e distance tia 


and the Pacific would be the shortest route 

to all places east of Singapore, such as China, 
1, Australia. "Taking San Francisco as a start- 

y t, the Pacific route would be the shortest 
Kurrachee, and all places east of Scinde. The 

tal distance across from San Francisco to Japan 
about 4800 miles, and as this would be too long a 


in for working, it would be better to touch at the 
ndwich Islands, and at some point between there 
| Japan, making one span of 2000 miles and two of 
5600 in all, Allowiog 15 per cent. for 
thus get 6440 miles of cable, which at 300/. 


1e@%, or 


e gives about two millions capital. One hun- | 


ed messages a day at 8/. gives 292,000/.; dedact- 
10,0002. for working, we get 13 percent. One 
lred messages a day does not seem much to get 
the whole of America to the whole of Japan, 
{ , and Australia. 

If the contracting firms are slack, and remain so 
time, they have themselves, however, 

uttly to thank for it. For we firmly believe that 


rreat deal is due to the manner in which engi- 


s who used to take the initiative considerably | 


projection of 


7 | 
iy from the work. 


lines, &e., have been thrust 
In fact, it has been a kind 


etermined policy on the part of directors of | 


raph companies and contracting firms to ex- 
ngineers where possible. 
that 
1 sox 


ble € 


an travelling a little about 


ngir . 
engineer 


same manner as he would find it for a 
but as it is, 
have a voice in the matter, and 
extent, we feel sure lies the 
a great deal of the slackness, and 
f engineers were brought ky shareholders and 
to the front again, they would make 
irk afresh either by finding fresh routes, or 
ipening cables to suit the localities thai 
ily pay a dividend on a small capital, 


weTs alone 


n. to a great 


ibility of 


8 more 


FACTS” FOR STEAM USERS, 


We have lately had placed in our bands a pam- 
pilet entitled ‘* Facts for Steam Users and Hints to 
Keepers,” by Mr. Andrew Fleming, of 


‘lasgow, a considerable portion of this pamphlet 
gz devoted to testimonials in favour of Mr. 
uing’s non-conducting composition for coating 
vers, steam pipes, &e. Judging from the cha- 

racter of the testimonials and the extent of which 

appears to have been applied, this non-conducting 
sition appears to be very efficient; but it is 

t with the part of the pamphlet relating to it that 

desire to deal here, The latter portion of the 





It is quite pos- | 
m find the place for a telegraph cable | 


the managing directors and | 


pamphlet is devoted to a variety of memoranda re- 
specting steam boilers and their management, and Jast 
of all Mr. Fleming quotes from The Engineer an article 
which he states “is worth the attention of employers 
of steam power—even of colliery proprietors.” ‘The 
article in question is worth the attention of em- 
ployers of steam power, but scarcely in the sense 
which Mr. Fleming means. It is quoted from 

427 of The Engineer for December 22, 1871, where 
it appeared as part of a “leader” on“ Steam En- 
gine Cylinders.” We subjoin the quotation for the 
amusement of our readers and to show what utter 
nonsense not unfrequently becomes accepted and 
scattered broadcast as “facts,” The quotation is 
aa follows : 


“Let us see how much steam it is possible to lose by leav- 
ing a cylinder and its appurtenances absolutely unclothed. 
We may for practical purposes regard the cylinder under 
such circumstances as an air surface condenser. Peelet, our 
great authority on these questions, shows that if a current of 
air at 50 deg. Fahr. be suffered to flow over cast-iron tubes, 
steam will be condensed within them at the rate of 0.36 Ib. 

t square foot per hour. The cylinder of a steam engine 
is a tube, and air circulates round it because, being warmed 
by the heated metal, it continually rises and is replaced. 
Now, a fairly good engine will give one horse power indi- 
cated for every 30 Ib. of steam passing through it per hour. 
On Peclet’s data, the quantity of surface sequioed 40 con- 
dense 30 Ib. of steam per hour would be 10.8 square feet. To 
be on the safe side, however, and to eliminate fractions, we 
shall suppose that every 10 ft. of unclothed surface repre- 
sent a loss of one horse power indicated per hour. Let us 
see how this fact will apply in practice. The cylinder of an 8 
horse portable engine is, we will say, 9 in. in diameter. The 
piston stroke is 14 in. Then the surface exposed by the 
cylinder, valve chest, lids, &c., will not be far short of 6 square 
feet. The loss incurred therefore by not clothing the cylinder 
as far as external cooling is concerned, will amount to about 
6 of a horse power, and this loss will be approximately 
constant whatever the weight of steam passed through the 

engine. As, however, .6 of a horse power bears an appre- 
| ciable proportion to the power likely to be developed in such 
| a cylinder, it is worth while to lag the cylinder carefully, by 
which the loss will be reduced to a mere nothing, Let us 
jturn now to an engine of, say, 250 horse power nomina', 
| We shall allow as before 10 circular inches of piston 
| per nominal horse. In other words, the cylinder will have 
| a diameter of 56.5 in. nearly. Let the stroke be 8 ft. a 
common proportion. The cooling surface of such a cylinder 
with its appurtenances would be about 170 square feet, which 
| would suflice to condense about 17 horse power of steam per 
|hour. If the engine indicated 500 borse power the loss 
| would therefore be very nearly z);th of the whole work done. 
| If the portable engine worked up to 16 horse power, the loss 
| would be nearly ,,th. It is more probable, however, that 
| the large engine is worked to three times, than it is that 
the portable would be worked to twice its nominal power. 
| It is evident, in any case, that small cylinders require to be 


more carefully clothed than large cylinders.” 





We cannot but regard it as a disgrace to technical 
| journalism that such statements as are contained 
jin the foregoing quotation should have been suf- 
fered to appear in a paper claiming for itself a posi- 
| tion in the profession. ‘The blunders which it con- 
|tains are such that the veriest school-boy would be 
jashamed of them. Having found that according to 
| Peclet cast-iron tubes exposed to a current of air 
| will condense 0.36 1b. of steam per square foot of 
|surface per hour, the writer straightway multi- 
plies this quantity by 30 to find the surface re- 
quired to condense per hour 30 lb. of steam! In 
other words, instead of dividing 30 by 0.36, he mul- 
tiplies them together, and gets a result which his 
jown common sense should have at once told him 
was absurd. But this is not ali, The result which 
he gets by his wonderful process is, that 10.8 square 
feet of surface are required to condense 50 lb. of 
steam per hour; ‘to be on the safe side, however,” 
|he supposes that every 10 square feet of exposed 
surface will condense this quantity of steam, In other 
| words, “to be on the safe side,” he assumes an area 
| which is § per cent. less than his own remarkable 
| caleulations show to be necessary. 
Having made the above assumption, The Engineer's 
| leader writer next goes on to apply his assumption 
| to practice, and even the application of his figures 
| fails to show him their absurdity. More than this, 
| he gets into further blunders. We remember once 
| receiving a letter from a correspondent, who ap- 
pended the letters C. 5. to his name, and who re- 
quested us to favour him by informing him “ how 
many circular inches there were in a cirenlar foot,” 
|adding that he had been unable to find the in- 
| formation in text books! We regarded the matter 
| at the time as a joke, but after reading the above 
| quotation from 7he Engineer, we are disposed to 
| think that the inquiry may have been made seriously. 
| At all events, when we find it stated in a leader in 
a technical journal that a piston having an area of 
2500 cirenlar inches “ will have a diameter of 
56.5 in, nearly”('), we are compelled to allow that 


i 





en 


the schoolmaster is far more abroad than we had 
supposed. Evidently the writer in our contempo- 
rary had no more that all he had to do to 
obtain the diameter of the piston was to extract 
the square root of the area stated in circular inches, 
than he had of the Indicrousness of the statement 
that 170 square feet of exposed cylinder and valve 
chest surface “ would suffice to condense about 
17 horse power of steam per hour.” In reality, even 
taking Peelet’s figures—which are only correct for 
surface exposed to a current of air—the 170 square 
feet of surface would only condense 170 x 0.36= 
61.2 Ib. of steam per hour, or say about two-horse 
power at our contemporary's estimate of an engine's 
requirements. In a warm engine-house, 

_— air currents, the condensation would even be 


88, 

It must not be supposed from what we have j 
stated that we at all undervalue the dotting 
of cylinders and steam pipes. On the contrary, we 
regard it as most important that boilers, steam 
and all parts of an engine containing steam 
be protected as perfectly as ible, and we be- 
lieve that the cases in which it will not pay—and 
pay well—to give this protection are , very 
few indeed, if, in fact, they existat all. It must be 
remembered that the advantage gained by clothing 
a steam pipe properly is not to be counted corte He d 
the value—ex pressed in coal—of the lossof heat which 
it prevents ; the gain is far more than this. Every 
pound of steam condensed in a steam pipe not 
merely means a certain loss of heat by radiation, 
but it means also a deterioration of the efficiency of 
the steam with which the resulting pound of water 
becomes mixed. In other words, the clothing of 
steam pipes assists in insuring to an engine a supply 
of dry steam. 

Such an article as that we have above quoted 
from The Engineer is ditlicult to regard with serious- 
ness, but it is nevertheless one which is capable of 
doing serious harm, and for this reason such articles 
deserves to be prominently exposed, however un- 
pleasant the task may be. Statements such as these 
made by our contemporary, speciously set forward 
in ‘‘ leader” type, are but too frequently accepted 
without investigation, and when so accepted they 
cause wide-spread mischief, as accepted untruths 
usually do, fin any future edition of his *‘ Facts for 
Steam Users’’ we recommend Mr, Fleming to make 
a more careful selection. 


FOREIGN AND COLONIAL NOTES. 
Dunkirk Dock.—M. Caillaux, the French Minister of 
Public Works, has visited Dunkirk, in order to be present at 
the commencement of a new floating-dock. 


Tunnelling the Niagara River.—Meetings have been re- 
cently beld at Buffalo for the formation of a rey ay! Which 
proposes to construct a tunnel for railways under the Niagara 
r.ver. It is contended that as the character of the rock bed 
through which the tunnel will have to pass is known } me rel 
out its length, there can be no doubt as to the practicability 
and cost of the work, 

Docks at Auckland (N. Z.).—The question of dock aecom- 
modation at Auckland, New Zealand, appears to be pro- 


gressing towards solution. The General Government of New 
Zealand has consented to extend the amount of a loan to be 


raised for dock and harbour purposes from 100,000/. to 
150,0001, A floating dock seems to find more favour than 
any other kind of dock with the gentlemen who have been 
discussing the question. 

Argentine Telegraphy.—The Argentine Republic has now 
in operation 4146 miles of magnetic telegraph. 

The French Iron Trade—The position and prospects of 
business in the French iron distrieta are still favourably 
spoken of. Some considerable orders have un to make 
their appearance. In the Meurthe-et-Moselle there are, 
however, some complaints of German competition, 

The San Francisco Mail Service-—Owing, it is stated, to 
recent irregularities in the manner in w the San Fran- 
cisco mail service has been conducted, the New Zealand Go- 
vernment has given instructions that the New Zealand mails 
shall be sent to England vid Melbourne and Suez, until a 
well-organised service across the Pacific can be established. 


The United States Navy.—A board of naval engincers has 
lett Washington for an inspection of the Norfolk, Philadelphia, 
New York, Boston, and Portsmouth navy yards. are to 
ascertain what reductions can be made in the expenditure 
in the engineers’ departments of the yards in question. 

A Newfoundiand Railway.—A project is on foot in New- 
Pn for building a alimeg amen the island. The 
line would be about 400 miles long. It is proposed to have 
steamers crossing to Cape Breton aod then to connect with 
the Intercolonial Railway. The line would of course greatly 
assist in opening up the colony. 

Steel Rails in Belgium.—The alministration of the Belgian 
State Railways has jet contracts for 29,00 tons of steel rails. 
Of these rails the John Cockerill Cowpany will sapply 10,000 
tons; the Sclessin Company, 5000 tons; and Angileur 





Works, 10,000 tons. 
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New South Wales Coal.—The Greta coal mines in New 
South Wales are now reported to have “ established” them- 
selves. A considerable township has been formed. The 
Stony Creek mines, lately the property of the Hon. Bawm 
Ruseell,"have been reopened, and working operations are being 
vigorously carried on. The coal of the Stony Creek mines 
has sequired a good popetetion. A good deal of the Lithgow 
Valley coal is now finding its way into Sydney ; all the Go- 
vernment offices have been supplied with it. 

Canadian Pacific Railway.—Tenders for the grading of the 
Pembina branch are being considered. The contract is to be 
let in a few days, and the work will be commenced at once. 
This is not of the main line Bo 5 mae pene 
but it is one of the ing links sti or agreed 
to by Sir Jobn A. “Macdonala’s government in the original 
contraet. The portion of the main road between 
and Lake Winnipeg will also be ed y 
Thuis will at onee throw open the fine valley of the Saskatche- 
wan for settlement, and will secure an immediate summer 
route from Canada to the Rocky Mountains. At the same 
time, surveys are being carried on as fast as possible, but so 
far no practicable through route has been discovered. 

Tasmanian Main Line Railway.—At the last meeting of 
the Tasmanian Main Line Railway Company (Limited), the 
chairman stated that there was little doubt that the company 
would be enabled to maintain the stipulated contract s 
upon the line. He bad, also, no doubt that the line would be 
completed within the contract time. 

Steamers on the Lake of Geneva.—The Council of State of 
Geneva has issued a decree restricting the number of pas- 
sengers on the lake steamers. 


Lake Superior 














SEA WORMS. 
To tus Eprror ov Exetyeenine. 

S1z,— Your correspondent “ D. H.,” in your issue of June 
5th, expresses his belief that creosoting timber will prevent 
the attacks of the teredo navalis. Some further informa- 
tion on this point would be of great value to many who are 
interested in marine timber works on this coast. 

Our timber is plentiful and cheap, but the sea worms com- 
pletely eat through it in two or three years, and the only 
certain preventive at present known is the costly process of 


coppering. 
erhaps you, or some of your readers, can favour us with 
some facts regarding the effect of creosote, and the best 
arrangement (and ite probable cost) for treatment of piles, 
of pine or cedar, 60 ft. in length. 
I am, Sir, yours faithfully, 
Tuomas A. BULELBY. 

British Columbia, August 26, 1874. 

THE PROPERTIES OF AIR. 
To Tux Eprtor oy Excinxxnine. 

Srr,—I have been studying the paper entitled “ Properties 
of Air,” given in Exoryerniye for July 3rd. 1 was very glad 
to see it, as it contains the same kind of facts that I was at the 
time getting together for a purpose of my own. I at once 
saw that it would save me a great deal of trouble. How- 
ever, | was obliged to put it aside until this week, for a 
leisure time to give it proper attention. In some respects it has 
not a little —_— me, and consequently has taken up more 
time than i 


will regret to hear of them, though, at the same time, be glad 


to get intimation of them, if, indeed, you have not had it | 


already from others. The diagram has given me no end of 
trouble, because I was innocently taking it for correct. At 
length I resolved to test it by the Table, and I find that the 


isothermal and the adiabatic curves are wrongly laid down for | 


all pressures above vacuum, between 30 Ib. and 90 |b. ; just the 
very parts of the curves which I wanted. There are some 
errors, a good many I fear, but I have not time to check them 
properly, inthe Table. The formula (2) on page 17 is not 


correct, {should be *!. In paragraph 8, Table C should 
"% 


Ts 
be G. 

Ifthe American Artisan is equally incorrect, a pretty 
considerable amount of erroneous calculations may be un- 
wittingly carried out by engineers using the diagram and 
tables. It is apity that such a valuable paper is so marred. 

Yours faithfully, 
R. STRacHAN. 

11, Offord-road, Barnsbury, N. 

[We regret the errors to which Mr. Strachan calls at- 
tention; but we are not responsible for the mistakes in the 


diagram, which we find on re-examination to have been ac- | 


eurately reproduced from the original. The printer's errors, 
to which he refers, were also reproduced from the original, 
they having, unfortunately, been overlooked.—Ep. E. } 
THE NON-RADIATING ENGINE. 
To rus Eptror or Exoryeerine. 

Sin,—In your issue of May 9, 1873, you criticise at some 
length the design for a “ non-radiating” engine (on Moy 
and Shill’s patent) by Mr. Burgh. As I understood, two 
engines were to be made forthwith; have these been made, 
do you know? andif so what results have been attained 
and to what extent have the statements of Mr. Burgh been 
verified? As nothing has appeared for more than a year, I 
fear the experimental! trials have not been attended with such 
success as was anticipated. 

Hoping you will ventilate the matter, for it is a subject of 
the deepest interest to all mankind, 

I remain, yours truly, 
Ross. 

[We have heard nothing of the engine in question for 
some time, and are therefore unable to enlighten our corre- 
spondent on the matter. Perhaps Mr. Burgh or Messrs. 
Moy and Shill can explain its disappearance.—E p. E. } 


anticipated. As this has occurred in conse- | 
quence of certain misprints, I have no doubt but that you | 


THE SS. FERDINAND VANDERTAELEN. 


Tue screw steamship, Ferdinand Vandertaelen, built by 
Messrs. Softley, of South Shields, for Messrs. Barber, Best, 
and Co., of Antwerp, and engined by the Ouseburn Engine 
Works Company (Limited), of Newcastle-on-Tyne, has lately 
been tried at sea with resulte which will, we think, interest 
many of our readers. The Ferdinand Vandertaelen is 
278 ft. long, 34 ft. beam, and 24ft. Gin. in depth. Her 
engines, which are rated at 150 horse power nominal, are of 
the compound intermediate receiver type, and have steam 
jacketted cylinders, $2 in., and 60in. in diameter respectively, 
with 3 ft, stroke, the pistons driving cranks at right angles. 
The engines drive a four-bladed propeller 15 ft. in diameter, 
17 ft. piteb, and having a total area of 50 sq. ft. Steam 
is supplied at a pressure of 70 Ib. per sq. in. by two cylin- 
drical multitubular boilers, each 10 ft. 6 in. long, 12 ft. 8 in. 
in diameter, and made of plates jin. thick. Each boiler 
contains three furnaces 2 ft. 10 in. in diameter and 157 
tubes 3} in. diameter and 7 ft. 6 in. long. 


[Sepr. 25, 1874, 

——— - Re 
exactly 11 Ib. of water per pound of coal. According iy 
these diagrams the power developed in the high-presuy 
cylinder was 273.72, and in the low-pressure cylings 
295.53, or a total of 569.25 horse power. The makers y 
the engines, however, calculating we presume from & 
average of several sets of diagrams, make the evaporation 
thus indicated equivalent to 9.641b. of water raised fing 
130 deg. and evaporated at a pressure of 70 Ib. per squun 





| inch. This result also is stated to agree with those obtaing 


from a six-hours’ trial of similar boilers on land, fired wig 
the same coal. These results show that the boilers of thy 
Ferdinand Vandertaelen have a high evaporative efficiener 

To most of our readers our opinion of the amount of é&. 
pendence to be placed on short trials of engines is 9g 
known, and it is scarcely necessary therefore for us te » 
peat them here. To prevent any misapprebension on thy 
point, however, we may state that we have placed the abow 
particulars before our readers, not as the results of whe 
we should deem an absolutely unimpeachable trial—for 





believe it utterly impossible get thoroughly accurate day 
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On the day of the trial, while the compasses were being 
| adjusted, the engines were run easily, and it was ascer- 
tained that all the bearings, &c., were in properorder. At 
the request of the inspecting engineers, they were then run 
at full speed for an hour to test the steaming powers of the 
boilers, the result showing that the latter had ample power 
to maintain steam at 70 lb. pressure with the engines 
running at from 75 to 80 revolutions per minute, Orders 
were then given to ran the engines at 70 revolutions per 
minute—that being intended to be their normal working 
speed—and to test the consumption of fuel. The engines 
were therefore linked back, until the mean cut-off in the 
high-pre-sure cylinder took place at 16.8 in., this corre- 
sponding with an expansion of about 74 times. At the 
| time when the start was made to test the fuel consumption, 
| the fires were in such a condition as just to keep 70 Ib. 
|; steam. The coal to be used was then carefully weighed by 
the inspecting engineers, and during two hours the dampers 
| Were so regulated that the steam never exceeded a pressure 
lof 711b. At the termination of the test the steam was 
at 69 Ib., the dampers full open, and the fires were declared 
by the inspectors to be in the same condition as at starting. 
The fact of the steam being 1 Ib. lower at the end than at 
| the commencement of the trial was of course slightly in 
favour of the engines; but the gain from this cause could 
only have been exceedingly small. During thetwo hours’ trial 
| the consumption of coal was at the rate of 876 Ib. per hour, 
| while the indicated horse power developed (the indicator 
| cards being initialed by one of the inspecting engineers and 
worked out in his presence on board) was 274 horse power 


| suchen, 





in the high-pressure cylinder, and 295 horse power in the 
low-pressure cylinder, the total being 569 horse power. | 
The consumption of coal was thus 1.541b. per indicated | 
horse power per hour, a wonderfully low result. The | 
speed of the ship as ascertained by the log was 11 knots | 
per hour. 

The coal used was West Hartley, and had the following 
composition: Carbon, 79.83; hydrogen, 5.11; nitrogen, 
1.17 ; sulphur, 8.2 ; oxygen, 7.86; and ash, 5.2. The fire- 
grate area being 87} square feet, the consumption was at 
the rate of 10 lb. per square foot of grate per hour. We 
annex engravings of a set of indicator diagrams taken 
during the trial just mentioned, and we may remark that 
they account for a consumption of 16.1 Ib. of water per 
indicated horse power per hour. If but 5 per cent. be added 
for the condensation in the steam jackets, the consumption 
would be raised to 16.9 Ib. per indicated horse power per 
hour, a quantity corresponding to an evaporation of almost 








as to the performance of marine engines at sea with a shorter 
trial than 8 or 10 hours—but as the results of a trial which 
we believe was made with all care, and with all the acca- 
racy attainable under the circumstances. We may add, 
too, that whatever may have been the errors occasioned 
by the shortness of the trial there can be no doubt that 
the engines did a remarkably good duty, or it would other- 
wise have been i ible for a cc ption of 1.54 lb. per 
indicated horse power per hour to have been even approxi- 
mately attained. We make these remarks in the hope that 
they may tend to promote the adoption in the testing of 
marine engines of the more extended trials which we believe 
to be so desirable. As regards the Ferdinand Vandertaclen 
it is satisfactory to be able to state that her trial bas been 
followed by a very successful run from the Tyne to Dover, 
the vessel, although carrying 2400 tons of cargo, averaging 
9 knots, and the consumption of coal being less than 12 
tons per day. In conclusion we may add that four sets of 
indicator diagrams taken from the engines of the Ferdinand 
Vandertaelen when working at different rates of expansioo, 
and of which copies are now in our possession, show admir- 
able valve setting. 








Destor's Martye Governon.—In illustrating Mr. Dun- 
lop’s ingenious arrangement of governor for marine engines 
187 of our number of the 4th inst., the address of the 
Messrs. Cunliffe and Dunlop, was by an error given 
as “ Glasgow.”’ It should have been “ Port-Glasgow.” 

Lonpos International Exutsttion.—A series of lee- 
tures in connexion with the Exhibition is being organ 
by the Council of the Working Men’s Club Institute 
Union. Next Saturday (26th instant) a lecture on Ancient 
and Modern Bookbinding will be given by Mr. H. T. Wood. 


Victorias Rattwars.—A line from Castlemaine to Mary- 
borough, and the first section of the Bellavas and Morr 
borough line from Ballarat to Creswick, was opened | 
traffic July 7. The Castlemaine and 
was in 
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AIR-HEATING APPARATUS. 


CONSTRUCTED BY MR J. H. RUINHARDT, ENGINEER WUtZEURG. 
(For Description, see Page 253.) 




















PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricnarps, Lonpon. 

Continued from page 21.) 

AL DRAWING—( continued) 
firstand the most important opera- 
it requires more skill to produce 
than to ** ink in” the lines after the 
The beginner, unless he exercises 
penciling a drawing, will bave 
nt to find the paper soon becoming 


bago, and the pencil lines crossing 

angles. so as to give the whole a 

renly appearance. He will also, unless he stops 
nsider the nature of the operation in which he 
Sengaged, make the mistake of regarding the pencil 


bary part, instead of constituting, 
as it does, the main drawing, and will thereby 
accuracy which is so essential. 

‘he pencil work is indeed the main operation, the 
‘aking being merely to give distinctness and per- 
manency to the lines. ‘The main thing in penciling 
* accuracy of dimensions and stopping the lines 
where they should terminate, without crossing others 























| The best pencils only are suitable for drawing; 


if the plumbago is not of the best quality, the points | 


require to be continually sharpened, and the pencil 


is worn away at a rate that more than makes up the | 


difference in cost between fine and cheap pencils, to 
say nothing of the éffect upon the drawing. It 
is common to use a flat point for drawing pencils, 
but a round one will be found quite as good if the 
pencils are fine, and quite a convenience is gained 
by a round point for free hand use in making short 
rounds and fillets. A pencil by Faber that has 
detachable points, which can be set out as they 
are worn away, is convenient for drawing. For 
compasses the lead points should be cylindrical, 
and fit into a metal sheath without paper packing 
or other contrivance to hold them, a if an ap- 
prentice has instruments that are not arranged in 
this manner, he should have them changed at once, 
both for convenience and economy. 


The ink used in drawing should pects i be the | 


best that can be procured; without good ink the 
draughteman is continually annoyed by the imper- 
fect working of pens, and the washing of the lines if 
there is shading to be done. The quality of ink can 
only be determined by experiment; the perfume 


that it contains, or tin foil wrappers and Chinese 
labels, are no indication of quality; not even the 
price, unless it be with some first-class houses. 
To prepare the ink, I can recommend no better 
plan of learning than to ask some one who under- 
stands the matter. It is better to waste a little 
time in grinding than to be at a continual trouble 
with pens, which will occur if the ink is ground too 
rapidly or on a rough surface. 

lo test ink, draw lines on the margin of the sheet, 
note the colour, how the ink flows from the pen ; 
after the lines have dried, cross them with a wet 
brush. If they wash readily the ink is too soft; if 
they for a time resist the water and then wash 
tardily, the ink is good. It cannot be expected 


| that inks soluble in water can permanently resist 


its action after drying ; in fact, it is not desirable 


| that drawing ink should do so, for in shading the 


outlines should be blended into the tints where the 
latter are deep, and this can only be effected by 
washing. Pens fill themselves by capillary attraction 


| if they are first made moist by being dipped into 


water ; they should not be put into the mouth to wet 
them, as there is danger of poison from fancy inks, 
and the habit is not a neat one. 
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New South Wales Coal.—The Greta coal mines in New 
South Wales are now reported to have “established” them- 
selves. A considerable township has been formed. The 
Stony Creek mines, lately the property of the Hon. Bawm 
Russell,"have been reopened, and working operations are being 
vigorously carried on. The coal of the Stony Creek mines 
has sequired a good reputation. A good deal of the Lithgow 
Valley coal is now finding its way into Sydney; all the Go- 
vernment offices have been supplied with it. 

Canadian Pacific Railway.—Tenders for the grading of the 
Pembina branch are being considered. The contract is to be 
let in a few days, and the work will be commenced at once. 
This is not = of the main line of the Canadian Pacific, 
but it ia one of the nae ee Se stipulated for and agreed 
to by Sir John A. M "s government in the original 
contract. The portion of the main road between Lake Superior 
and Lake Winnipeg will also be ed diate! 
This will at once throw the fine valley of the Saskatche- 
wan for settlement, and will secure an immediate summer 
route from Canada to the Rocky Mountains. At the same 
time, surveys are being carried on as fast as possible, but so 
far no practicable through route has been discovered. 

Tasmanian Main Line Railway.—At the last meeting of 
the Tasmanian Main Line Railway Company (Limited), the 
chairman stated that there was little doubt that the company 
would be enabled to maintain the stipulated contract s 
upon the line. He bad, also, no doubt that the line would be 
completed within the contract time. 

Steamers on the Lake of Geneva.—The Council of State of 
Geneva has issued a decree restricting the number of pas- 
sengers on the lake steamers. 














SEA WORMS. 
To tux Eprror or Exersxerisa. 

S1m,— Your correspondent “ D. H.,” in your issue of June 
Sth, expresses his belief that creosoting timber will prevent 
the attacks of the teredo navalis. Some further informa- 
tion on this point would be of great value to many who are 
interested in marine timber works on this coast. 

Our timber is plentiful and cheap, but the sea worms com- 
pletely eat through it in two or three years, and the only 
certain preventive at present known is the costly process of 
coppering. 

"erhaps you, or some of your readers, can favour us with 
some facts regarding the effect of creosote, and the best 
arrangement (and ite probable cost) for treatment of piles, 
of pine or cedar, 50 ft. in length. 

I am, Sir, yours faithfully, 
Tuomas A. BULKLBY. 

British Columbia, August 26, 1874. 


THE PROPERTIES OF AIR. 
To raz Eprror ov Exoinxsniza. 

Srr,—I have been studying the paper entitled “ Properties 
of Air,” given in Enorxesnine for July 3rd. 1 was very glad 
to see it, as it contains the same kind of facts that I was at the 
time getting together for a purpose of my own. I at once 
eaw that it would save me a great deal of trouble. How- 
ever, | was obliged to put it aside until this week, for a 
leisure time to give it proper attention. In some respects it has 
not a little puzzled me, and consequently has taken up more 
time than f anticipated. As this has occurred in conse- 
quence of certain misprints, I have no doubt but that you 
will regret to hear of them, though, at the same time, be glad 
to get intimation of them, if, indeed, you have not had it 
already from others. The diagram has given me no end of 
trouble, because I was innocently taking it for correct. At 
length I resolved to test it by the Table, and I find that the 
isothermal and the adiabatic curves are wrongly laid down for 
all pressures above vacuum, between 34 |b. and 90 Ib. ; just the 
very parts of the curves which I wanted. There are some 
errors, a good many I fear, bat 1 have not time to check them 
properly, in the Table. The formula (2) on page 17 is not 
correct, © should be Tt In paragraph 8, Table C should 

v Ts 
be G. 

Ifthe American Artisan is equally incorrect, a pretty 
considerable amount of erroneous calculations may be un- 
wittingly carried out by engineers using the diagram and 
tables. It is apity that such a valuable paper is so marred. 

Yours faithfully, 
K. SrRACHAN. 

11, Offord-road, Barnsbury, N. 

We regret the errors to which Mr. Strachan calls at- 
tention; but we are not responsible for the mistakes in the 
diagram, which we find on re-examination to have been ac- 
curately reproduced from the original. The printer's errors, 
to which he refers, were also reproduced from the original, 
they having, unfortunately, been overlooked.—Ep. E. } 

THE NON-RADIATING ENGINE. 
To rae Eptror or ExGryersrine. 

Sin,—In your issue of May %, 1873, you criticise at some 
length the design for a “ non-radiating” engine (on Moy 
and Shill’s patent) by Mr. Burgh. As I understood, two 
engines were to be made forthwith; have these been made, 
do you know? and if so what results have been attained 
and to what extent have the statements of Mr. Burgh been 
verified? As nothing has appeared for more than a year, I 
fear the experimental trials have not been attended with such 
success as was anticipated. 

Hoping you will ventilate the matter, for it is a subject of 
the deepest interest to al] mankind, 

I remain, yours truly, 
Ross. 

[We have heard nothing of the engine in question for 
some time, and are therefore unable to enlighten our corre- 
spondent on the matter. Perhaps Mr. Burgh or Messrs. 
Moy and Shill can explain its disappearance.—E pv. E. } 


THE SS. FERDINAND VANDERTAELEN. 

Tue screw steamship, Ferdinand Vandertaelen, built by 
Mesers. Softley, of South Shields, for Messrs. Barber, Best, 
and Co., of Antwerp, and engined by the Ouseburn Engine 
Works Company (Limited), of Newcastle-on-Tyne, has lately 
been tried at sea with results which will, we think, interest 
many of our readers. The Ferdinand Vandertaelen is 


the compound intermediate receiver type, and have steam 
jacketted cylinders, 82 in., and 60 in. in diameter respectively, 
with 3 ft, stroke, the pistons driving cranks at right angles. 
The engines drive a four-bladed propeller 15 ft. in diameter, 
17 ft. piteh, and having a total area of 50 sq. ft. Steam 
is supplied at a pressure of 70 Ib. per sq. in. by two eylin- 
drical multitubular boilers, each 10 ft. 6 in. long, 12 ft. 3 in. 
in diameter, and made of plates jin. thick. Each boiler 
contains three furnaces 2 ft. 10in. in diameter and 157 
tubes 39 in. diameter and 7 ft. 6 in. long. 








273 ft. long, 84 ft. beam, and 24 ft. Gin. in depth. Her | 
engines, which are rated at 150 horse power nominal, are of | 
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exactly 11 lb. of water per pound of coal. According 
these diagrams the power developed in the high-pregiy 
| cylinder was 273.72, and in the low-pressure cylingy 
| 295.53, or a total of 569.25 horse power. The maken ¢ 
the engines, however, calculating we presume from q 
average of several sets of diagrams, make the evaporate 
thus indicated equivalent to 9.641b. of water raised fig 
130 deg. and evaporated at a pressure of 70 Ib. per squey 
inch. This result also is stated to agree with those obtaing 
from a six-hours’ trial of similar boilers on land, fired wig 
the same coal. These results show that the boilers of ty 
Ferdinand Vandertaelen have a high evaporative . 
To most of our readers our opinion of the amount of &. 
pendence to be placed on short trials of engines is wg 
known, and it is scarcely necessary therefore for us to 
peat them here. To prevent any misapprebension on thy 
point, however, we may state that we have placed the abon 
particalars before our readers, not as the results of why 
we should deem an absolutely unimpeachable trial—for 
believe it utterly impossible get thoroughly accurate day 
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| On the day of the trial, while the compasses were being 
| adjusted, the engines were run easily, and it was ascer- 
tained that all the bearings, &c., were in properorder. At 
the request of the inspecting engineers, they were then run 
at full speed for an hour to test the steaming powers of the 
boilers, the result showing that the latter had ample power 
to maintain steam at 70 1b. pressure with the engines 
running at from 75 to 80 revolutions per minute. Orders 
were then given to run the engines at 70 revolutions per 
minute—that being intended to be their normal working 
speed—and to test the consumption of fuel. The engines 
were therefore linked back, until the mean cut-off in the 
high-prevsure cylinder took place at 16.8 in., this corre- 
sponding with an expansion of about 7$ times. At the 
time when the start was made to test the fuel consumption, 
| the fires were in such a condition as just to keep 70 Ib. 
| steam. The coal to be used was then carefully weighed by 
| the inspecting engineers, and during two hours the dampers 
were so regulated that the steam never exceeded a pressure 
of 71lb. At the termination of the test the steam was 
| at 69 lb., the dampers full open, and the fires were declared 
by the inspectors to be in the same condition as at starting. 
| 7 he fact of the steam being 1 Ib. lower at the end than at 
| the commencement of the trial was of course slightly in 
favour of the engines; but the gain from this cause could 
only have been exceedingly small. During thetwo hours’ trial 
the consumption of coal was at the rate of 876 Ib. per hour, 
| while the indicated horse power developed (the indicator 
| cards being initialed by one of the inspecting engineers and 
worked out in his presence on board) was 274 horse power 


j 





in the high-pressure cylinder, and 295 horse power in the 
low-pressure cylinder, the total being 569 horse power. | 
The consumption of coal was thus 1.541b. per indicated | 
horse power per hour, a wonderfully low result. The 
speed of the ship as ascertained by the log was 11 knots | 
per hour. 

The coal used was West Hartley, and had the following | 
composition: Carbon, 79.83; hydrogen, 5.11; nitrogen, | 
1.17 ; sulphur, 8.2 ; oxygen, 7.86; and ash, 5.2. The fire- 
grate area being 87} square feet, the consumption was at | 
the rate of 10 Ib. per square foot of grate per hour. We 
annex engravings of a set of indicator diagrams taken 
during the trial just mentioned, and we may remark that 
they account for a consumption of 16.1 Ib. of water per 
indicated horse power per hour. If but 5 per cent. be added 
for the condensation in the steam jackets, the consumption 
would be raised to 16.9 Ib. per indicated horse power per 








hour, a quantity corresponding to an evaporation of almost 


as to the performance of marine engines at sea with a si.-rter 
trial than 8 or 10 hours—but as the results of a trial whn' 
we believe was made with all care, and with all the acce- 
racy attainable under the circumstances. We may add, 
too, that whatever may have been the errors occasioned 
by the shortness of the trial there can be no doubt that 
the engines did a remarkably good duty, or it would other- 
wise have been impossible for a cx ption of 1.54 Ib. per 
indicated horse power per hour to have been even approxi- 
mately attained. We make these remarks in the hope that 
they may tend to promote the adoption in the testing of 
marine engines of the more extended trials which we believe 
to be so desirable. As regards the Ferdinand Vandertaelen 
it is satisfactory to be able to state that her trial has been 
followed by a very successful run from the Tyne to Dover, 
the vessel, although carrying 2400 tons of cargo, averaging 
9 knots, and the consumption of coal being less than 12 
tons per day. In conclusion we may add that four sets of 
indicator diagrams taken from the engines of the Ferdinand 
Vandertaelen when working at different rates of expansion, 
and of which copies are now in our possession, show admir- 
able valve setting. 








Dus tor’s Martyrs Goverson.—In illustrating Mr. Dun- 
lop’s ingenious arrangement of governor for marine engines 
on page 187 of our number of the 4th inst., the address of the 
makers, Messrs. Cunliffe and Dunlop, was by an error givet 


| as “ Glasgow.” It should have been “ Port-Glasgow.” 


Lonvow Internationa Exursrrioy.—A series of lee- 
tures in connexion with the Exhibition is being organised 
by the Council of the Working Men's Club and Institute 
Union. Next Saturday (26th instant) a lecture on Ancient 
and Modern Bookbinding will be given by Mr. H. T. Wood. 


Vicrortays Rartwars.—A line from Castlemaine to Mary- 
borough, and the first section of the Ballarat and a 
borough line from Ballarat to Creswick, was opened | 
traffie July 7. The Castlemaine and Maryborough lice 
was commenced in September, 1872, and was one of 
light lines authorised under the Victorian Railway ©on- 
struction Act, 1871. The length of*the line is 34 miles. 
The line from Maryborough to Dunolly is in a forward 
state, and will A wary in about two months. 
construction of = and line is « 
from , whi 
comprises a distance of 11} miles. The second se 
this line from Creswick to Clunes, a distance of 10§ miles, 
probably be completed in about four months. 
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PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 

By J 

(Continued from page 21.) 

MECHANI 


Pexc NG iat? 


Ricuarps, Lonpon. 


DRA WING—(coatinued) 
firstand the most important opera- 
in drawing; it requires more skill to produce 


+ 


heat pencil work than to ** ink in” the lines after the 
penciling is dor Ihe beginner, unless he exercises 
the greatest care in penciling a drawing, will have 
the 


lisappointiner 

urty from plumba 
h other at all 

ly appearan 


t to find the paper soon becoming 
go, and the pencil lines crossing 
gies. so as to give the whole a 
He will also, unless he stops 
ture of the operation in which he 
Sengaged, make the mistake of regarding the pencil 
Work as a preliminary part, instead of constituting, 
a it does, the main drawing, and will thereby 
“ acy which is so essential. 

‘he pencil work is indeed the main operation, the 
uking being merely to give distinctness and per- 
manency to the lines. ‘The main thing in penciling 
§ sccuracy of dimensions and stopping the lines 
where they should terminate, without crossing others. 





neglect that accu: 




















| The best pencils only are suitable for drawing; 
if the plumbago is not of the best quality, the points 
require to be continually sharpened, and the pencil 
is worn away at a rate that more than makes uP the 
difference in cost between fine and cheap pencils, to 
say nothing of the éffect upon the drawing. It 
is common to use a flat point for drawing pencils, 
but a round one will be found quite as pt if the 
pencils are fine, and quite a convenience is gained 
by a round point for free hand use in making short 
rounds and fillets. A pencil by Faber that has 
detachable points, which can be set out as they 
are worn away, is convenient for drawing. For 
compasses the lead points should be cylindrical, 
and fit into a metal sheath without paper packing 
or other contrivance to hold them, and if an ap- 
prentice has instruments that are not arranged in 
this manner, he should have them changed at once, 
both for convenience and economy. 
The ink used in drawing should always be the 


that it contains, or tin foil wrappers and Chinese 
labels, are no indication of quality; not even the 
price, unless it be with some first-class houses. 
To prepare the ink, I can recommend no better 
plan of learning than to ask some one who under- 
stands the matter. It is better to waste a little 
time in grinding than to be ata continual trouble 
with pens, which will occur if the ink is ground too 
rapidly or on a rough surface. 

To test ink, draw lines on the margin of the sheet, 
note the colour, how the ink flows from the pen ; 
after the lines have dried, cross them with a wet 
brush. If they wash readily the ink is too soft; if 
they for a tire resist the water and then wash 
tardily, the ink is good. It cannot be expected 


| that inks soluble in water can permanently resist 


ite action after drying; in fact, it is not desirable 
that drawing ink should do so, for in shading the 
outlines should be blended into the tints where the 


| latter are deep, and this can only be effected by 


best that can be procured; without good ink the | 


draughtsman is continually annoyed by the imper- 


| if they are first made moist by being 


fect working of pens, and the washing of the lines if | 


there is shading to be done. ‘The quality of ink can 
only be determined by experiment; the perfume 


washing. Pens fill themselves by re mens attraction 
ipped into 


water ; they should not be put into the mouth to wet 
them, as there is danger of poison from fancy inks, 
and the habit is not a neat one. 
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In drawing lines keep the pen nearly vertical, lean- | sameness of appearance, a 


ing just enough to prevent it from catching on the | 
paper. Beginners have a tendency to holds ~ at | 
an angle, and drag them on their side, but this will | 
not produce clean sharp lines, nor allow the lines} 
to be made near enough to the square blades or set 
ejuares | 

In regard to the use of the T-square and set 
squares, I can give no rule except to observe others, | 
awl experiment until convenient customs are | 
attained. A beginner should be careful of con- 
tracting unusual habits, and, above all things, of 
making important discoveries as to new of 
using tastruments, or that common practice is all 
wrong, and that it is left for him to develop 
the true and proper way of drawing. This is a 
kind of discovery which is very apt to intrude itself 
at the beginning of an apprentice’s course in many 
things besides drawing, and often leads him to do 
aud say that which he will afterwards wish to recall. | 
It is generally a safe rule to assume that any| 
custom long and uniformly followed by intelligent | 
people, is very apt to be right; and, in the absence | 
of that experimental knowledge that alone enables | 
us to judge, it is safe to receive such customs, at | 
least for a time, as being correct. 

Without any wish to discourage the ambition of the | 
apprentice, which always inspires him to laudable | 
exertion, I nevertheless think it best to caution him 
against innovations, 





The estimate formed of our | 
abilities is very apt to be inversely as our experience, 
and old engineers are not nearly so confident in their 
deductions and plans as beginners are. 
A drawing being inked-in, we come 
mension and centre lines. ‘The centre lines 
be in red ink, and pass through all points of the 
drawing that have an axia! centre, or where the| 
work ia similar and balanced on each side of the | 
line This rule is a little obscure, but will be best 
understood if studied in connexion with a 


next to di- 


should 


drawing 


and perhaps as well remembered without further 
explanation. 

Dimension lines should be in blue, but may be i: 
red. How and where to put them is a gre t point 
in drawing. ‘To know where to put dimensions 
must involve a knowledge of fitting and pattern 
making, and cannot be explained here ; make faint 


lines, leaving a space in their centre for figure s, | 
when long enough. Study the distribution of centre | 
lines and dimensions over the drawing, for the} 
double gee of giving it a good appearance and | 
to avoid confusion. Learn to make figures like | 
printed numerals; they are much better understood 
by the workman, look more artistic, and when 
learned take but little if any more time than plain | 
figures. Ifthe scale is feet and inches, write dimen- | 
sions to three feet in inches, and above this in feet | 
and inches ; this corresponds to shop custom, and | 
is more comprehensive to the workman, however 
wrong it may be according to other standards. 

In sketches and drawings made by the apprentice, 
such as are not intended for the shop, it is suggested | 
that metrical seales be used, } 


because such scales | 
will not interfere with feet and inches, and it l 


| 
| 
} 
i 


will 
prepare the mind for the introduction of this system 
of lineal measurement, which is quite sure in tim 
to be adopted in England and America, as it 
been in many other countries. 

In shading drawings, be careful to put on lit 


has 


} 


enough, and to put it in the right place ; many will 
contend, and not without good reasons, that working 
drawings need no shading ; yet it will do no harm 
to learn how and where they can be shaded: it is 
better to omit the shading from choice than from 


necessity. Sections must, of irse, be coloured— 
not with lines, although I fear to attack so old a 
custom, yet it is certainly a tedious and useless 


k shadine of 


sections with light in ling of different 
colours, to indicate the kind of material. are easier 
to make and look much better. By the judicious 
arrangement of a drawing, a large share of it mav 
be in section, which, in almost every case. is th 
best kind of view to work by. The proper colouring 
of these sections give od appearance to the 
drawing, and conveys the idea of an organised ma- 
chine, or, to use the shop term, ‘it stands out from 
the paper.” In colouring sections, leave a margin of 
white between the tints and the lines on the upper 
and left-hand sides of the section: it breaks the 
connexion and sameness, and the effect is striking : 
it separates the parts, and adds greatly to the clear- 
ness and general appearance of the drawing. 
Cylindrical parts in the plane of sections, such 
as shafts and bolts, should be drawn full and have 


the 


5. a Ff 


a “ round shade,” which, with blue tint, relieves the i 





| easily done, and looks well. 
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point to be avoided in 
sectional views. Conventional custom has assigned 
blue as the tint for wrought iron, neutral or pale 
pink for cast iron, and purple for steel. Wood is 
generally distinguished by * graining,” which is 
The title of a drawing 
is a feature that has much to do with its appearance, 
and the impression conveyed to the mind of an 
observer ; and, while it can add nothing to the real 
value, it costa so little to make plain letters, that 
the apprentice is urged to learn this as soon as he 
begins to draw, not to make fancy letters, nor 
indeed any kind except plain block letters, which 
ean be rapidly laid out, and consequently used to 
a greater extent. Ly drawing six parallel lines, 


making five spaces, and then crossing them with | 


equidistant lines, the points and angles in block 
letters are determined ; and after a little practice it 
becomes the work of but a few minutes te put down 
a title or other n on a drawing so that it can 
be seen at a distance, and read at a glance in 
searching for sheets or details 
In the manufacture of ma 

so many sizes and modificat 
must assist and determine, in 
completeness in matters of cla ati 
Taking the manufacture of machine tools for 
example : we cannot well say, cach time we 
to speak of them, a he without serew and 
gearing, a 32-in, lathe with screw and gearing, a 
$0-in. lathe triple geared o: 
20 ft. or 30 ft. bed, and so on. To avoid this it is 
necessary to assume symbols for machines of different 
classes, consisting generally of the letters 
alphabet, qualified by a single number that 
nates capacity and different modifications. Assuming, 
in the case of engine lathes, that 


tor 
ver 


there are usually 
the drawings 
» degree, the 
nm and record, 


ial 


36-in. lat 


the 


~ei or 
desig- 


A iw th symbol 


for lathes of all sizes, those of different capacity and 
modification would be represented in the drawings 
and records as A', A?, A*, A‘ Ll so on, the letter 
and numerals together req two characters 
to indicate a lathe of any kind. ‘These sym! 

s} ld be marked, in larg ’ letters, on t! 
left-hand lower corner of t 8 , 80 that t 
manager or workman or any eise Can 8¢€C ata 
glance what the drawing relates to. ‘This symbol 





should run through the n k, cost account, 
sales record, and be the techni name for the ma- 
chines, which should always be spoken of in the 
works by the name of their symbol, 

In making-up time a good plan is to supply each 
workman with a small slate and pencil, on which he 
enters his time as so many hour 
respective symbols. Instead of interfering with his 
time, this will increase the interest in 


“al 


workman’s 


| what he is doing, and naturally lead to a desire to 


diminish the time charged to the various symbols. 

When the symbols are added to a drawing, the 
next thing is the “ pattern numbers.” ‘These should 
be marked in prominent, pla n fig ires on each piece 
of casting, either in red ink or other colour that will 
contrast with the general face of the drawing. These 
pattern numbers, to avoid the use of symbols in 
connexion with them, include consecutively 
all patterns used in the business; these numbers 
can extend to thousands without inconvenience, 

A book containing the pattern reeord should be 
kept by the headdraughtsman, in which these numbers 
are set down, with a short description to identify 
parts to which the numbers belong, so that various 
details can at any time be referred to Sesicdles this 
description, there should be, opposite th 
or pattern numbers, ruled spaces, in 
the weight of castings, the cost of the 
if needed, the amount of turned, pl: 
surface on each piece when it is 
same book the 
should be set down, in a list, with it 


must 


cataioguc 


Asst mil led 


descriptive name, so that orders for e: 
made from this list without other refer 

This system is the best one known to the author, 
and is in substance the plan 1 





pted in some of 


the best engineering establishments. It may b 
susceptible of improvement; he hopes it is; but 
let the apprentice seize on the idea of some system 
at the beginning; any plan is better than none, and 
the schooling of the mind to be had in the obser- 


vance of systematic rules is the great point in view. 
New plans for promoting system may at any time 
but they cannot be at any time understood 
and adopted except by those who have cultivated a 
taste for order and regularity, 
In regard to shaded elevations, it may be said that 
photography has superseded them for the purpose 
of illustrating machinery, and but few establishments 





want | 


uble geared, with | 


of the | 


s charged to the | 
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care to incur the expense of ink-shaded elevations 
Ink shading cannot be done with various degree 
of care, and in a longer or shorter time ; there jg 
but one standard for it, and that is that such dray. 
ings should only be made with great care and skiji 
A shaded elevation, although it may surprise apd 
please the unskilled, is execrable in the eyes of 4 
draughtsman or an engineer, unless it isa good one - 
and, as the making of shaded elevations can be of 
| but little assistance to an apprentice draughtsman, jt 
| is better to save the time that must be spent in order 
to make a good drawing and apply the same study 
and propedal cesar dent oo Sew rate 
It is not assumed that elevations should 
not be made, nor that ink shading should not 
be learned, bat to insist on the greater im. 
| portance of other kinds of drawing, w hich are too 
| often neglected to gratify a taste for picture making 
| that has but little to do with mechanics. P 
Isometrical perspective is often useful in drawing, 
| especially in wood structures when the material » 
| of rectangular sections and disposed at right angles, 
| a8 in machine frames. One isometrical view, which 
}can be made nearly as quickly as a true elevation, 
| will show all the parts, and ¢an be figured for di- 
| mensions the same as plane views, 
| ‘True perspective, although never necessary in 
mechanical drawing, may be studied with advantay: 
|in connexion with geometry, and often lead to the 
| explanation of problems in isometrical drawing, aud 
will also assist in free hand lines that have often t 
be made to show parts of machinery that are obliq: 
to the regular planes, 

This far the remarks on drawing have been con- 
fined to manipulation mainly, Unlike most branches 
of engineering work, drawing must as an art consist 
mainly in special knowledge, and is not capable of 
being learned or practised upon general principles. 

| [t is therefore impossible to give the learner much 
aid by searching after principles, and the few pro- 
hearly ali that can 











positions that follow comprehend 
be explained in words, 

Geometrical drawings consist in plans, elevati 
and sections ; plans being views on the 
object in a horizontal plane ; elevations, views o 
sides of the object in vertical planes, and sections, 
views taken bisecting planes, at any angle 

| through the object. Drawings in true elevation or 
in section are based upon flat planes, and givedimen- 
sious parallel to the planes in which the views are 
taken. ‘Two elevations taken at right angles to each 
other, fix all points, and give all dimensions of parts 
that have their axis parailel to the plaves on which 
| the views are taken ; but when a machine is complex, 
or when several parts lie in the same plane, three 
and sometimes four views are required to display all 
the parts in a comprehensive manner. 

Mechanical drawings should be made with refer- 
ence to all the processes that are required in the 
construction of the work, and the drawings should be 
responsible, not only for dimensions, but for un- 

| necessary expense in forging, fitting, pattern making, 
and moulding. Every ** piece” that is laid down bas 
soinething to govern it that we will term a * base, 
some condition or functions, or position that, if under- 
| stood, will suggest its size, shape, and relation to other 
parts. By searching after a * base” for each and 
everything, we proceed upon principles, avoid error, 
and continually maintain a test of what is done. 
Every wheel, shaft, screw, or piece of framing 
should be made with a clear view of the functions 
it has to fill, and there are always reasons wy 
such a 


bear 


ns, 
top of tae 
mi the 


ou 


h parts shouid be of a certain size, have 
speed of movement, or a certain amount of 
lhese reasons or conditions may be classeé 


surlace. 
as ez} went. emportant, or essential, 

I now come to note a matter in connexion Wie 
drawing to which the attention of the apprentice 6 
earnestiy called, and which if he neglects, all 6 
may be useless. I allude to indigestion, and 11s Te- 
sultant evils induced by drawing. Ail sedentary 
pursuits give rise to this trouble, but none of them 
can compare with drawing, where every conditis 
in the way of promoting this derangement exist. 

In drawing, the muscies are at rest, circulation ® 
slow, the mind is intensely occupied, robbing @* 
stomach of its blood and vitality, and worse than &, 
the mechanical action of the stomach is arrested by 
leaning over the edge of the drawing board. I re- 
gret my inability to give any fixed rule to avow 
this danger, but am at the same time confident tht 
any apprentice who understands the danpget @ 
avert it by applying some of the logic which bas 
been recommended im the study of mechanics. We 
can conclude that if anything tends to induce indi- 
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gestion, its opposite tends the other way, and will 
arrest it; if stooping over the drawing board inter- 
feres with the action of the digestive organs, leaning 
hack does the cpoens ; therefore keep your board 
as high as possible, stand at your work, and culti- 
vate a constant habit of straightening up and 
throwing your shoulders back; if possible, take 
brief intervals of vigorous exercise, 

Like rating the horse power of a steam engine, 
by multiplying the force into the velocity, we must 
estimate the capacity of a man by multiplying his 
mental acquirements into his vitality. Latent power 
is of no use, neither is latent knowledge nor skill. 

Physical strength, bone and muscle, form some 
of the elements in successful engineering experience, 
and a store of these things must be laid in at the 
same time with a mechanical education, or it will be 
found that when ready to enter upon a course of 
actice, that most important element, the propel- 

g power, has been omitted. 

(To be continued.) 


THE MANUFACTURE OF SCOTCH PIG 
IRON IN AMERICA, 


Guascow Porr Wasurxeton Irow Works. 
Tue holders of shares in the Glasgow Port Washington Iron 
Coal Company will doubtless learn with pleasure that the 
wtual business of iron smelting has been commenced at the 
works owned by the company. From advices lately to hand 
from America, we are informed that not only have the com 


pany’s two blast furnaces been blown in, but that they have 
kewise been successfully tapped. This ceremony took place 
on the 14th of last month, in presence of a large number of 
gentlemen who had been invited to “ assist” on the occasion 
from the surrounding district and from the iron works, 
engineering, and other industrial establishments of Pitts 
The Glasgow Port Washington I,on and Coal Company 
was formed by a number of Scot-a capitalists in the early 
partof the year 1872, with the object of acquiring two 
valuable mineral properties in Tuscarawas County, State 
f Ohio, working the useful minerals occurring in them, 
od smelting the ironstone, The properties are most con- 
itly situated, quite near to the town of Port Washing- 
Newcomerstown, and about 100 miles to the 
of Pittsburg, the “Iron City.” Excellent means of 
transit to and from the works are available, inasmuch as 
the properties owned by the company are in the immediate 
vicinity of, and have access to, the Ohio State Canal, 
which connects Lake Erie with the Ohio River ; while by 
the Pittsburg, Cincinatti, and St. Louis Railway there is 
direct connexion with New York and other important cities | 
and towns in the States. Throughout the whole of the 
company's property—which extends to about 860 acres— 
there isa rich and abundant supply of minerals. Chief 
amongst the minerals is the blackband ironstone, which 
Tops out at the surface, and can be worked on the “ open 
cast” system. The seam of that mineral varies from 3 ft. 
to 10 ft. in thickness, and has an average of 6 ft., the total 
estimated quantity amounting to fully two and a half} 
nillion tons, and capable of affording a supply sufficient | 
for two large blast furnaces for thirty or forty years. 
Assuming that the mineral wealth acquired by the com- 
pany consisted of blackband ironstone alone, the cost re- | 
presents only about sixpence per ton of royalty value, 
whereas the royalty value of a similar quantity of black- 
oand ironstone in the county of Lanark (where the mineral 
was first discovered by David Mushet) would amount to 
nearly 200,000/. But there are other useful minerals 
vesides that just spoken of, namely, clayband and ball 
ironstone, fine seams of workable coal from 2 ft. 6in. to} 
tt. thick, and extensive deposits of fire clay and building 





stone. The company also own about twelve acres of land 
near the Cadiz Branch Railroad, in which they get their 
supy 


upply of limestone for fluxing and building purposes. 

After the company had been launched and the shares 
taken up, arrangements were made for commencing mioing 
and other operations forthwith ; but for a time those opera- 
Hons made comparatively little progress, owing to a hitch 
which need not be any further referred to. However, 
active steps were ultimately taken, and great energy was | 
brought to bear in the management. Brick-making was 
started about a year ago, and there are now erected two 
large blast furnaces, together with the other necessary | 
structures, such as the engine-house, &c., in the construc- | 
ton of which about two and a half millions of bricks have | 
veen employed. | 
_ the two blast furnaces which have been erected are | 
0 ft, high, 17 ft. 6 in, in diameter at the boshes, and | 
closed in at the top on the bell and cone system. Itwas| 


|of steam condensed is not alone proportional to the diffe- 


sanguine expectations that were entertained regarding; INSTITUTION OF NAVAL ARCHITECTS. 
them. j 4 Tur Council of the Institution of Naval Architects have 
Steam is obtained from two batteries of boilers, four in | issued the following list of subjects on which they invite 
each, and water is drawn from the Ohio Canal at a point | communications. To prevent it ie 
about a mile distant from the works, and pumped up and | that all sueh communications may be forwarded to the 
forced to its destination by steam power, a reservoir or | Secretary of the Institution not later that the 20th of Feb- 
cistern capable of containing about 125,000 gallons being | ™88°Y; 1875. Bebjocts - 
provided for keeping up the supply. Y Supers. 
The blowing engine has been made by Messrs. McIntosh, 1. On tho construction and armassent of shipe of war. 


Hemphill, and Co, Pittsburg, and is provided with a blowing | ., 34,184 *Meet on Raval constraction of torpedoes, or other 


cylinder, 84in. in diameter. The erection of the engine; 3. On the life and cost of maintenance of merchant steam- 

was intrusted to Mr. John Stevenson, junior, late of Glasgow, ay 

but now retained by the Port Washington Compan On the preservation of the hulls and cargoes of shi 

}as their mechanical overseer. It may here be om toons the effect of bilge-water, leakage, condensation, aud 

tioned that not only is the projection of the Port Wash- | other causes of in’ decay and corrosion. 

ington establishment entirely due to the enterprise of 5. On the disposition and construction of bulkheads, and 

Scotch capitalists, but all the principal officers at the works | 99 their attachment to the sides of iron ships. 

hail from Scotland, including Mr. William B. Rennie, leaf'cmaia masting of ships, and on iron and steel masts 

incchict; Me Avivew Fleming the furnace cngineers Mr, | 22.08 the ventilation of ships by natural and foroed 
; Mr. Andre ming, gineer; Mr. ; : : 

John Fleming, founder; and Mr, Coats, mechanical engi | Somngnie, we Se oe e me aston . 

nts ii trong Z| ; cal engi- | 8, On the fouling of ships’ bottoms and ite prevention. 

neer. Furthermore, it has been generally agreed to apply | 9. On machines for the economising of labour in the con- 

the term “ S< otch pig,” or “ Seotch-American pig” to the | struction of ships. 

pig iron produced at the works, the minerals and system| 10. On the use of machinery for economising labour on 

employed in its manufacture being so very similar to those | board ship, whether merchant ships or ships of war, and 

employed in producing those famous brands that have so | whether for loading or manquvring. 

long been especial favourites with American founders and| 11, On telegraphic or other communication of orders on 


engineers. | board ship. : , 
The probable cost of the works, as at present designed, will | 12. On the construction of slips and launching ways, and 
on the launching of large shi 


be from three-quarters of a million to one million dollars, ex- 


i 
| clusive of the cost of the land. The company are manufactur - je 8 the penent tate of knowledge of the wrength of 
ing their own firebricks for use in the furnaces, and erecting | ¢, the use of steel. 
lime kilus, &c. Weunderstand that it is not their intention| 44, On methods for the proper strengthening of ships of 
to proceed td the manufacture of finished iron ; at all events, | extreme proportions, and on the utions necessary to 
they will net do so in the mean time. The inauguration ; insure their safety at sea; also on lengthening of ships. 
of the practical manufactaring operations has been so} 15. On the straining effects of engines of hige power on 
auspicious and successful that we feel justified in looking | the structures of ships, and the arrangements necessary to 
forward to a long and prosperous career for the company ;|Obviatethem. = ‘ : 
this is certainly the unanimous sentiment of the people of | 16. On legislative interference with the construction, 
| — and equipment of ships. 
| 17. The design, construction, and measurement of yachts. 
: —— . 18. On floating structures other than ships—such as docks, 
AIR-HEATING APPARATUS. | lighters, pontoons, and so forth. ’ i 
We illustrate on page 25] an arrangement of air-heating | 19. On ships for s ae as light ships, 
apparatus for warming buildings, &c., constracted by Mr. | telegraph ships, cat special passenger ships, and 


J. H. Reinhardt, of Wurzburg. The general features of others. , 
A : 20. Actual measurements or records of soa-waves; their 
the arrangement will be at once seen from the engravings. height, length, periodic time, and speed of advance; or 
The fire is contained in a cast-iron combustion chamber | thoir profiles. 
mounted on a brick ash-pit, and the productsof combustion | 21. On the results of the best modern practice in ocean 
are caused to circulate through a series of large cast-iron | steam navigation, with reference to the latest modern im- 
tubes before passing to the chimney. The cast-iron tubes | provemente—such as surface condensation, superheating, 
through which the gases are thus led, are all put together | compound engines, and the like; also the value of each of 
with faced joints and without the use of cement of any kind, | these taken separately, and especially the resulte of any 


Tuscarawas County in respect to the undertaking. 


| and the whole apparatus is contained in a chamber through | actual experiments to test this point. 


22. Un the friction deve in ag we ay 2 engines of 
; , , | di ; i ween in- 
the building to be heated. To prevent an excessive dry- | Sieseed canplicey ot in the cylinder, Fmd 
ness of the air thus supplied, provision is made for drip- | .qoctive horse power available for the propulsion of the ship 
ping a sufficient supply of water on the surface of the | sftep working air-pump, slide valves, and other moving 
heated pipes, thus moistening the air by evaporation. The parts of the engines. 
arrangement we illustrate is only one of a large number of 23. On economy of fuel in marine engines, with detailed 
plans which Mr. Reinhardt has worked out to suit special | results. : é 
circumstances, 24. On methods for starting, stopping, and reversing 
SSS | marine steam engines of high power. , 
CONDENSATION IN STEAM CYLINDERS, |  °% Os messine Soller, thet Keon, sate of combastiony and 
To tus Eprron oy Enotszsnise. ; 24 Information as to the alleged rapid deterioration of 
Sin,—I am gratified to see you take up the cudgel against | | ing boilers supplied with water from surface condensers 
the “mediwval twaddle” your contemporary The En-| . 1.4 the remedies for the same. 


which the air to be warmed is caused to pass on its way to 





|gineer is writing against compound engines, and I ask the | oy ¢ rmati ither imental or theoretical 
| favour of your insertion of this to ventilate the question of | a a of — — ) 


the amount of steam condensed in cylinders of steam en-| 92 On any novelties in the construction, equipment, or 
— , : ; | fitting of ships. 

I believe with some American engineers that the amount | 99° (, any novelties in the construction, arrangement, or 
rences of temperatures, but may also be influenced by the | Getetisef . “CGesses 7 . Muurtrterp, 
pressures; because the greater the density of the steam, the 


closing vessel. : : 
To apply this principle to the sizes of engines The En- ST 


: - 4 Hon. Secretary. 
| more of it must be in contact with the surface of the en- 20, John-street, Adelphi, London, W.C., September, 1574. 





| gineer writes about, we should have for the compound en- ‘ 
| gine: in the small eylinder 31 square feet multiplied by 116| Baipoxs oven THE PaRaMAtTa.—It is proposed to throw 


for 116 deg. difference of temperature, and by say at worst | sundry bridgesover the Paramatta river, near Sydney, New 
50 for 50 Ib. mean steam soegen? 31 x 116 x 60 4 179,800, | South Wales. By this means residents in suburbs on the 
and in the second cylinder 87 square feet, 139 deg. difference | north bank of the Paramatta will be brought into direct com- 
of temperatures and possibly at worst 12 lb. pressure or | munication with Sydney, and the extension of Sydney in this 
87 x 139 x 12. = 145,116. So we have for the compound | direction will be greatly facilitated. 

engine | —— 





179,800 for Ist cylinde | Mone Fortrricatioss.—France and Germany are not the 
145 116 yi ond” ” " | only ee, a uae order oth hm 
| day. t uestion i e 
Total 224,916 | by detached forts is warmly discussed. In another direction, 


Whereas in the pair of cylinders there would be 102 equare | the Austro-Hungarian minister of war has decided upon 
feet multiplied by 133 for umnpeneiens difference, and by 60 at | making Cracow a fortress of the first order. That object is 
least for pressure: then 102 x 183 x 60 = 1,119,960, this | to be attained by the construction of two forts on two hills 
would show the compound engine to be three times at least | situated on the hts of the city, which is considered as the 
better in respect of condensation in the cylinders than the | key of Gallicia on of Russia. 
ordinary engines. Of course, against this must be placed a 


—_— 
‘atended at first, we believe, that the furnaces should be so | certain amount of condensation in the receiver, and loss of PariLapEeLrata asp Reapiue RattR0ap.—Iron shipbuild- 


constructed that the Ferrie self-coking principle might be | pressure in the transit of steam from one cylinder to another. 


Putin operation, but that intention has not been carried | 
oat. !n the mean time a mixture of raw coal and coke is | 
used in the furnaces, the coke being obtained at Connellsville, 
Pennsylvania, and stored at the iron works in an immense 
the foundations of which are 18 ft. below the level of 
the railway, by which it is brought to the works. Experi- 


| 
Paes are at present being made at the works in the mana- 


‘acture of coke from the company’s own coal, and thore| plaining of a want of labour, although they are engaging in Kory bailing eich 
“*periments have hitherto succeeded beyond the most' many exploratory works. | story bui with « lantern roof. 


ing works of the Philadelphia and Reading Railroad Company 








I remain, Sir, yours respectfully, on the Delaware at Port Ri d, are now com 
ji Ew.c. | pleti include blacksmith, tool, boiler, and joiner 
September 11th, 1874. j , and it is caleulated that four iron ships can be built 

—— | by the com: at one time when the works are in full opera- 

Tur Feexcu Coan Trape.—This trade is represented tobe | tion. The build cover a considerable arca, and the most 
in rather a weak and languishing state. In the Nord and | improved machinery for ip mating of ove vessels has been 
the Pas-de-Calais, the extraction remains feeble and stocks provided. The blacksmiths’ w is of brick, one story 
are declining to some extent. Colliery tors are com- in height, will have for fires, and be provided 





: 
i 
: 











































a 





ant 






pee shane 0 










Vee ae Mey Cae 


at ee 
> 


<—— 
~ 






















































hs 


? i! 


om 


STOLE Ett 








ENGINEERING. 


[Serr. 25, 1874. 











SCHOOF’S RESILIENT LEVER 
ESCAPEMENT. 

Tue art of horology has attained such perfection in this 
country, that novelties in the design and construction of 
time-keepers, and patented improvements, so-called, obtain 
little attention from either manufacturers or workmen, per- 
haps a great deal less attention than many of them really de- 
serve, while the general public are indifferent to them 
unless they are brought to notice through these channels. 
Prejudice has a great deal to do with this apathy, trade 
rivalry still more, while the indisposition to deviate from the 
well-formed grooves of practice and tradition is always diffi- 
cult to overcome. We recently heard Sir Edmund Becket 
Dennison, the President of the Horological Institute, tell the 
members that they should give prizes rather for inventions 
than for success in polishing screws and pivots, though in 
the same breath he expressed his scorn of patents. Surely 
an inventor has a perfect right to protection, as well as 
encouragement, for his invention, whether or not he re 
coups himself afterwards for the cost of a patent being a 
matter of concern mainly for himself. Patents sometimes 
lie perdu for a number of years, and then come to the front 
The patentees in such cases always lose, though society 
eventually gains. 

Better chronometers, watches, and clocks are nowhere 
made than in this country, still we do not compete with 
the French in the production of cheap clocks, nor with the 
Swiss or Americans in the manufacture of cheap watches 
Here, then, is a promising field for the inventor, and a 
patent for improvements in the lever escapement, recently 
obtained by Mr. W. G. Schoof, of 9, Ashby-street, Clerken- 
well, appears to be suited for competition in the direction of 
cheapness of production. Mr. Schoof's improvements may 
Le specified as follows 

1. A simplification of the lever and roller, tending to 
facility and cheapness of production, with sound perform 
ance, which may be able to compete with the horizontal 
watch of the Swiss, and the lever watch of the Americans. 

2. A resilient lever for bigh-class watches and chrono 
meters. 

3. A detached resilience for lever watc! 
applied to the most common kind, and appears to ua to be 
the best kind of resilient escapement yet proposed. 

The patentee claims also minor improvements, or rather 
modifications, of questionable utility however, such as 
planting the escapement between the lever pallet and 
balance staff; using an escape wheel of ten teeth escaping 
over a space and a half, instead of the usual wheel of fifteen 
teeth escaping over two and a half spaces; and gold teeth 
to the escape wheel, with the visionary idea of dispensing 
with oi! on the pallets. 

Fig. 1 illustrates Mr. Schoof's lever in its simple form. 
The pin or pallet F, planted in the middle of a small 
crescent formed in the edge of the roller B, engages with 
two upright pins c c, fixed on the lever A, long enough to 
bring them alternately in contact with the roller just out 
side the crescent. The pin F acts both as unlocking pin 
and as receiver of the impulse from the balance, which being 
given at the outer circle of the roller, secures a sound safety 
action, This arrangement allows no space for the abutting 
which takes place in the notch of the ordinary lever and 
which interferes with the uniformity of the vibrations of 
the balance whenever a sudden rotary motion is given to 
the watch by the wearer. 

This construction of the lever escapement affords 
facilities for the application of resilient mechanism. In 
ordinary escapements the striking of the impulse pin 
against the lever, after it has traversed a full turn in one 
direction, from its position of rest, without having finished 
its motion, causes what is termed the banking error. It is 
the object of the resilience to mitigate this error, and if 
skilfully applied it probably almost does away with it 
Of course the resilience is of most importance in high-class 
watches, in which a large vibration, thin pivots, and a heavy 
balance are deemed necessary. 





es which can be 


Figs. 2 and 3 show the resilience as formed upon the 
lever itself, using rigid banking pins. A long spring 
planted edgeways and fastened at its middle to the tail of 
the lever A, by a stud A, has its free ends, D d, compressed 
between the prongs H H of the lever, being made broad 
enough at the ends to go into the prongs The fork of the 
lever is formed for the mere purpose of holding the spring 

The ends of the spring protrude so as to 
serve the purpose of the fork of the ordinary lever, 
forming the unlocking horns d d, on the un- 
locking pin Eacts. Fig. 4 is a side view of the lever and 
spring in Fig. 3. Wuring the ordinary performance of the 
watch, the unlocking pin E acts on the inner side of the 
resilient spring, which is held rigid to a force on this side by 
the fork of the lever. When, however, the balance receives 
an abnormal impetus from extraneous violent motion of any 
kind, the unlocking pin strikes against the outer side of the 
spring, bends that end of it 
without rebound or shock. By placi 
to the centre of the roller, the unlocking is performed gently 
instead of with a percussive force. 

The resilient mechanism, detached from the lever, is 
shown in Figs. 4 and 5, the latter being a side view. A 


in position. 


which 
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{ 
by a detaining spring D, acting at a short leverage from | 


the axis. Here the prongs are formed on the lever A, 
whose fulcrum is K, to engage with the unlocking pin E 
on the roller B. During the normal performance of the 
watch the banking-piece serves the purpose of the usual 
rigid banking pins placed in positions GG. When, how- 
ever, the balance oscillates through an abnormally large 
arc, the unlocking pin E strikes the outer edge of one of the 
prongs, causes the lever to press upon the banking pin, the 
banking-piece transmits the force to the detaining spring 
which yields to the pressure sufficiently to allow the bank- 
ing-piece to turn on its axis just enovgh for the lever to 
let the unlocking pin go by, instead of rebounding as it 
must do where there is no resilience. The detached re- 
silience recommends itself, inasmuch as it does not add to 
the weight of the lever. 

Both methods of effecting the resilience appear to be 
practical and sound, easy of execution and of adjustment. 
Either is calculated to prevent the banking error and such 
accidents as the bending of the balance pivots and the 
breaking of the ruby pin, which sometimes result from 
violent banking 


We have examined a model of these improvements, a 


inward and passes onward | French lever clock to which they have been applied, a watch, 
g the ruby pin E near | and also a marine chronometer constructed by the inventor 


in accordance with his views. It certainly is very difficult, 


| we might almost say impossible, to make by any sort of 


external motion either of these instruments trip, set, or 


stop; and so far the improvement appears successful. We, 


yielding banking-piece is placed in such a position as the | however, are in no position to judge of their perfection of 


construction of the watch conveniently allows. It consists 


of a flat piece of steel L carrying the two banking pins} improved over that of ordinary watches. 


time-keeping, though we should think it must be much 


We wish the 


G G, and mounted freely on an axis, but kept in position ’ invention the success which it so well appears to deserve. 





Amenicas Srzam Cawat Boats.—The Baxter line have 20” 
six steam canal boats running between New York city 
Buffalo. They have a carrying capacity of 200 tons each, 
and make the trip each way in about six days. Allowing for 
one day at each terminus, the round trip is made in fourteet 
days or two tripsa month. This is double the of the 


| horse boats, which average but one trip per mon 
| the winter these boate will be run on some of the southerm 
canals. They are already playing an important pert ™ 


solving the problem of cheap transportation. 





ENGtvesaine Crasses.—We notice the announcement 
that the week after next Professor Alexander B. W. Keonedy 
will commence at University College his course of lecture 
on Civil and Mechanical Engineering. The advantage 
which these classes at University College inner 
students are we believe not so ba ge app’ - they 
ought to be, and we feel justified, therefore, in specially Fe 
ferring to them. From the syllabus now before us W* 
that the lectures on civil and mechanical engineering will 
given by Professor Kennedy between 9 and 10 4m. ° 
thus at a time when many articled pupils who are serving 
in offices within a conssnaite distance may be able to make 
arrangements to attend. Formerly we believe the hours 
the lectures were between 10 and 11, and L1and i2; and ¥ 
regard the new arran tas an improvement. Evening 
lectures on the theory and design of the steam engwe are 
be given during Lent term, and these lectures will be specially 
suited for draughtsmen and apprentices to = 
gineering. Notwithstanding all that bas been done, there 
still a great want of proper technical tesining amongst 
engineers, and we think that employers will do well ar 
mote by all means in their power such classes as thes 
University College. In Professor Kennedy's hands the s#° 
jeets of the various lectures will, we are certain, be treated 2 
a thoroughly practical manner, and we hope that the 


ae 


| ferent courses will be largely attended. 
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GINEERING. 





THE VENTILATION OF SYSTEMS OF 
SEWERS, 


To tux Epirom oy Exciuengrze. 
giz,—Few, I think, will question the statements that 
i us 


above is found in the concluding sentence of # report 
teeie this month by the rural medical officer of health for 
the Merthyr Union, which is as follows : 

“| have already stated that 6) per cent. of the deaths were 
those of children under five years of age. I would now 
further say that half of those under five who died were under 
two years old, and that, with the exception of ten all the 
others died of maladies whose chief promoting cause is the 
impurity of the air within and around their dwellings; that 
impurity being due to two main causes, offensive and un- 
healthy odours from putrefying house slops and cesspits, and 
insufficient ventilation of dwellings.” 

Not only does the above impress on ’ 
authorities the possibilities it is their duty to make impos- 
sibilities, but still more strangely does it show the evils 
arising from individual negligence, ia a province (the do. 
mestic) entirely beyond the power of sanitary inspectors and 
local boards. The fact then of a community generally 
suffering from individual carelessness, shows that cleanliness io 
domestic arrangements is an imperial duty, and one we owe as 
mach as loyalty to the State. much is certain that dis- 
content and dirt are close companions. But to return to 
our subjeet, gaseous sewage. . 

Does it not then seem strange that no more definite 

ice, not to mention principle, than seems to be in 
lashion, can be brought to on a fluid _ as tractable 
by natural laws, though far more subtle and dangerous than 
the more tangible liquid so much thought and expense have 
been incurred in getting rid of. “ Out of sight out of mind” 
may have much todo with this apathy. But now thats 
wholesale prostration, accompanied by an expensive —_ 
both to bodies and drains, is to many a town's amilias 
a sort of finger post in his memory if not in his history, there 
is some chance of attention. 

That something must be done soon, from whichever point 
you look at this question, is evident to all. On the one 
we have the rapid extension of cities, and thus of the older 
systems of sewerage. The increased demands on our water 
companies are in many places most serious; while the 
quantity of water required for flushing seems also to increase 

ot head with that extension. On the other hand, is the 
unitations many inland cities are now under as to the dis- 
posal of their sewage; dilution hindering that most fatally, 
while is is equally severe on those with the more laudab 
object, utilisation. Dilution, in fact, has been the stumbling- 
block alike to deodorisers and utilisers, and yet with the 
present system it is absolutely necessary, and daily becoming 
more so. To quote from a 1 hey sewerage where the con- 
ditions necessary for the “ ient drainage of any town” 
are formulated. 

“ First of all, well-constructed sewers both as to form, size, 
and gradient; secondly, clean sewers, and the disinfection of 
the sewage by means of a continued system of flushing, 
eo that putselastion and the consequent evolution of noxious 
pues in the sewers may be prevented; thirdly, well-venti- 
ated sewers, so that in the event of injurious exhalations 
arising from the sewage they may be disposed of in such a 
way as not to be obnoxious to health.” 

And to show the tende: present conditions seem to in- 
dicate, it has been pro os | in that paper to supply one of 
the largest towns in the kingdom by a a scheme 
with water solely for the purposes of flushing. Sup 
now that the conditions under the third head in the above 
enumeration have, or can be complied with, then it seems to 
me number two may be chan ith perfect safety, and 
made to read thus: Second, that the sewers be kept clean 
through the removal of the sewage by a frequent but inter- 
mittent system of flushing. By thus causing all transmis- 
mons of sewage to be intermittent, and consequently with a 
higher velocity than a continual discharge, a much more 
viscous fluid, or one containing much more solid matter, 
could be passed through, still keeping the sewers quite 
clean. And by arranging the flushings at certain intervals, 
their effect could be made cumulative, each successive 
tilt intensified by the moving mass from the sum of the 
higher ones. 

This I am sure would be an immense adv to the 
lower parts of towns and to fiat districts y, where 
stagnation is most to be dreaded, and where now it is most 

equent. 

With any system of sew and on any principle enough 
bes been said to indicate the important part ventilation 
plays in the economy of sewage and sewerage, apart altogether 
from the health of the inhabitants. But that such a system 
4s the one spoken of may be workable, ventilation must be as 
carefully provided for as the gravitation of the more solid 
matter now is. 

A very fair specimen of the present ision for ventila- 
hon and its nature may be had in A I find in 1865, 
the late city engineer Lewontin the ventilation is a very 
difficult question and wisely objects tc a proposal to use rain- 
eon Pipes as nes “in a this is true 
: cities—* of a great portion of the city being occupied in 

floors’ or ‘ flats,’ many of which have no outlet for their 

drainage except the rain-water pipes, and the incautious use 
re oat of (sage would cause the sover to ventilate itesif 
rooms 0! house, Then again the discharge of the 

foul air at the top of the spouts being so near the upper floor 
and attic windows, there would, in my opinion, be great risk 
™ contaminating the air in the bed-rooms.” This engi 
Proposal was simply carrying up the ventilators to the level 
of the chimneys. Now, in 1874 we have a report om the 
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Seplnsing pe ‘indeed, = f ~ er sas 

i air; i , nota few will be ing one 

day, iedoe the next, and exhaling the next, pore Fre 

to wind, temperature, &c. From the uatuss pre- 

sent system it cannot be otherwise, however judicious the 
t. 


arrangemen 
In this indiscriminate way a class of currents acting and 


coun ing is kept up, aod the foul gases tossed to and 
da, afhda wale from the weight of the columns of 


it is that the gases through pipe joints, through 
soils, floors, and into rooms, sooduden ie sion dangerous 
because unobserved and all but insurable pollution of the at- 
mosphere. To imprison this troublesome captive, sewage gas 


an innumerable host of traps are employed, but in s ite of 
this array, public and private, escapes constantl 4 





says, as to his house: “ Foul emanated from the 
which went the full length of his house, and also from the 
water-closet, where there was nothing but a paltry — to 
prevent it. And it had resulted in his only daughter g the 
typhoid fever.” 
ain from the report : 

“Opposite the vicarage the fall was very steep, and the 
sewer very clean in consequence, but there were great com- 
plaints of obnoxious gases rising up the air shafte at that 


And my own experience in the metropolis was certainly 
more than I was prepared for. With everything apparently 
right a gradual accumulation of gas took place every night, 
in the lower parts of the house more or less. It could not 
be detected except at night when all was still. Would it not 
then be a better state of matters if instead of bad gas belch- 
ing out, fresh air were invited to go down any opening that 
may occur, percolate through any porous soil, or leak in pipes, 
and thus make the sewerage a system for carrying off 
—— ee gases as well as the more visible sewage 


Itis no exaggeration to say that were such a plan put in 
operation it would change the character of many nei bour- 
hoods and make its mark on the health of the locality; at 
any rate it a rom ane the lives of the houses in freeing 
them from the us- ucing damp yapours so many are 
exposed to, ond in ganrenteding in one of tenant and other 
causes, a uniform ventilation at the most necessary parte. 
Enough has been said to show the advantages and importance 
of ventilation, socially and , Sr in any way, but 
specially by exhaustion, so that in any opening to a sew 
vin he weed he an otun of Sak oe t 
now remains to decide in what way this could be done, and, 
if possible, pointing out an available, and not very expensive 
method of applying such a system to parts of our existing 

ts, where any improvement in ventilation is most 
ocehdl nail, sanenamed , where any new system could the 
more thoroughly be tested. mee 

The first point probably would be the division of the sys- 
tem of sewers into Seats, qithe senate 60 SEAS Se 
cerned, with a view to equalise draught over a large 
area. In reality this iti wie © 3 ae extent at 
present, though of course it would require ion. To 
applied, but as to the most economical form of engine that 
will depend on localities and other circumstances ; but it is 
the writer's opinion that the ches method, at any rate in 
densely po districts, would be the erection of shafts of 
sufficient height to insure a good draught. It may be noted, 
that were such shafts erected, manufacturers and others 
would only be too glad to use them, and psy for them. Thus 
Og eee ae ee ae ‘ onal 

wa experi t in some densely populated A 
any the ates Es. let unication be made between the 
sewers and a few of the hi and constantly-used chimneys 


at different places carefully noted, and any changes i 
ventilation o: —- t 


served a statement of a few of the facts would be of 
the importance, because in ing to our stock of 
know on this subject it affects the health of the millions 
Jamus C. Ines, 
Newport, Mon., Sept. 12, 1874. 


in the ventilators, the worst condition possible, for then | p,; 


increasing 
and /the heavy responsibility to the nation, which I have shown 
carrying | profession to be under. 


they must consequently bave but an ism: 





TECHNICAL EDUCATION,* 
s am Juaxmian Heap, of 
v 


She qnaation Sv bleh K pease te laste pene Seta ie 
morning is, “ How far the quality of engineering education as 
commonly met with in this country, is suited to the great and 
i ing claims inade thereon ?” and especially i 


l 


On the very threshold of the inquiry, however, we find our- 
selves confronted with the serious di of deciding what an 
pes. prem I say difficulty, because the word is used by different, 
even by the same persons, in such various senses that it has 
no definite meaning w er. Nobody hesitates to speak of the 
mechanic who attends to the engine of # steamboat as the “ en- 
gineer.” Almost in the same breath, Mr. Harrison, who i 
over the Institution of Civil Eagineers, Westminster, will per- 
haps also be described as an ‘‘engineer.” But will any sane 
persen contend that the same term properly expresses the 
6 of action of these two very different persons? son 
Council of the honourable Lnstitution just referred to relused 
in bygone times fall membership to Stephenson, or 
George V. as he has been appropriately calied, the ever-to-be- 
neneuend, Siler © siren rae ade eae , to 
w e te investigations easion owes 60 much, 
el prod esd eel associate, Mt Bag be understood 
esire to the governio ly Great George- 
strest Institution. On the suatary i io gunenaliy nekaswtoted 
that they now adminster the laws laid down for their guidance, 
in a fair and even generous spirit. But the occurrence of such 
pnomatyatpaycal ming nmgrer ty Riding ia ae anaes 
Status as an engineer not always correspond exactly wi 
what he has done, and what be can do, for engineering science. 
That we may attach a common meaning to this ambiguous 
i regard 46 
arive, 


l 


term, at all events during the present discourse, let us 
the best engineer, him who is able, as various necessities 
to utilise in the best and most economic manner the materials 


and makes thereof something useful, is to some extent an engi- 
neer. This is so, the difference bei in and 
not at all in kind. No constructive work could be more y 


his path, in the best and most 
scientific knowlege of the day admits. 

Let us now ask ourselves the question, “ What subjects ought 
an engineer such as I have described to be familiar with to insure 
success in all his undertakings?” 

Firstly, a knowledge of elements of which our earth i 
composed, and their several properties; for thence only can 
obtain materials for his work. This involves the stad 
chemistry. It is only in recent years that the value of 
department of science has begun to be fully recognised. 
those districts where metallur, processes are carried 
large scale, a practical know of chemistry is no 
highly appreciated, and the existence of anak meu 
Bessemer, C. W. Siemens, and L Lowthian Beil sa’ 
profession from the stigma of total carelessness in 
At our leading iron works materials and products 
regularly analysed, with the most results, 
know by all who have tested 
pure British ores, in 1864, 
the other hand, certain that a great majority of reputed 
neers have never had any speci ini 
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with the various moods or conditions i 
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and chemical attraction. Mechanics proper, w 
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* Read, Aug, 24, before Section G of the Br 
at their meeting held at Belfast, 1874. 

+ Since framing this definition, I have learned 
coincides with that given in Tredgold’s work on 
Engine.” 
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into statics and dynamics, is a department of physics. It 
farther includes the consideration of the three states of matter 
—solid, liquid, and gaseous—and al! the wonderfal and besu- 
tiful phenomena arising thereout. It bas also appropriated all 
aceurately ascertained knowledge concerning energy, potential 
and acteal, and concerning vi motion, whether as maai- 
fested by sound, by light, by heat, or by electricity. 

It is obvious that no man could safely undertake any im- 

t engineering work, not a mere repetition of existing struc- 
tures, witheut needing to know all these things, and more 
especially if called upon to act when out of reach of assistance 
from sclentifie experts, Bat he needs s great deal more. 

One of the principal branches of engineering in all countries 
is that appertain = ete mines, and successful mining is impossille 
without @ correct ge of 

A remarkable instance of this oecurred recently in the Cleve- 
land iron mining district. High authorities had em ically 
declared it useless to search for ironstone, in the gap which there 
is between the Eston and the Upleatham mines. The surface 
here is below the level of the bottom of the main seam at those 
mines; hence it was believed that by denudation the face of the 
country had been scoured away, and the seam of ironstone had 
been lest. But this conclusion was eventually proved to have 
been incorrect. After repested borings, Mr. E. Robson, a 
mining engineer, succeeded ia finding the stone in the very place 
where it was supposed it could not be, and he is now working it 
in large quantities. Had the erroneous ideas respecting the 


geology of the place prevailed, many hundreds of thousands of 
pounds’ value might ave remained for ever buried. 
The studies of chemistry and physics can themselves 


scarcely be mastered without a knowledge of the elements of 
geology, and its kindred science, mineralogy. 

Let us vow turn our attention to physical geograpby. In 
the design and construction of ocean steam ships, in the laying 
of submarine cables, in arrangements for the supply of water to 
large populations, in drainage, in mountaif railways, in sub- 
mountain and sub-marine tunnels, in docks, harbours, piers, 
and various other works, a knowledge of the general principles 
of physical geography is obviously essential. 

Again, we know how little the ablest man can do onassisted. 
It is only by associating himself with others, whom, in considera- 
tion of certain payments, he can induce to submit themselves 
to his direetion, that he ean ever accomplish much. 

Bat the concentration of numbers involves endless confusion 
and other difficulties, unless they are subject to a leader who 
has capacity for organising work and workers, who has the 
faculty of inspiring confidence among the latter, and who can 
ascertain the powers of each individual, and make use of him 
accordingly. 

Our typical engineer cannot be a true and intelligent leader 
of industrial enterprise, unless he have sound views in regard 
te economic science. I venture to assert, that however mach 
English engineers may have yet to ‘eun of the aforementioned 
branches of scientific knowledge, they are still farther in arrear 
in regard to this. Proof is to be found in the difficulties which 
are ever recurring between workmen and their employers. 
These difficulties may be primarily the result of the prevalence 
of ignorance, improvidence, and mora! servitude among work- 
men. But, though more remotely, they are none the less the 
direct offspring of the selfish policy pursued by former genera. 
tions of employers, capitalists, and legislators, who were totally 
ignorant of economic laws. 

Unfortanatety those who itfluence the rate of increase of in- 
dustrial enterprise, are still largely composed of the economically 
ignorant. Oaring only for gain, these persons never take 
thought beforehand whence they will obtain their labourers, 
neither do they afterwards concern themselves with the comfort 
or happiness thereof. They look upon them as mere machines, 
to be hired for a certain price, and dismissed when no longer 
useful, What wonder, then, that a fundamental doctrine in 
workmen's trade unions should ever be a strong belief in the in- 
curable selfisi:ness of the capitalist ? 

An unduly stimulated commercial activity places workmen 
in such a position that they can exercise great disturbing power. 
When the community becomes grievously afflicted with the 
constant recurrence or long continuance of these social distarb- 
ances, then do such as I bave described begin to wonder 
if there really are such things as economic laws, and if so, what 
they are, and wherein they have been transgressed. Now, in 
order that engineers within reach of the influence of this section 
should not assist the thoughtless among employers of the pre- 
sent day, to leave, as did our forefathers, a batch of industrial 
troubles to — 1 would urge them in so far as they may 
not have already dome it, to make thoroughly their own the 
elementary principles of political and social economy. 

There are several other studies over and above those which 
are usually completely learned in the school-buy period of life, 
which are yet essentials of a really good professional education ; 
and without which snecess cannot be commanded in any im- 
portant sphere of usefulness. Such are mathematics, accounts, 
commercial law, logic—comprising inductive and deductive 
reasopimg—and rhetoric. 

It is often contended that the higher branches of mathe- 
matics are of little practicn! value to engineers, and that the 
elements thereof are tanght in every middle-class school. I 
ask, in reply, how many incipient, or even mature engineers, 
are able to follow the mathematical reasoning in such works as 
“ Rankine on the Steam Engine,” or “ Roscoe's Elementary 
Chemistry"? Or how many engineers are able to make their 
own formals, and so record in a compendious form their daily 
experience for future use? 

Accounts, or book-keeping, upon which rest al! sound financial 
and commercial operations, are often rather looked down upon 
by the engineering profession. It has been supposed that those 
who perform this necessary work are not themselves producers, 
but merely their satellites. Some ergitieers are u to shake 
off a feeling, almost akin to irritation, against those by means 
of whose duties it alone becomes possible to check extravagances, 
failures, or blenders. But it must be remembered that ac- 
coustants contribute equally to maké manifest and record 
successes, and reader it bie to bestow honour where honour 
is due. Ii.aleo is ie tree (which I do net aduit) that production 


it is absurd to beld that any person without whese labour pro- 
duction 


Y,Sideo thee properly decided that they who “ abode 

a imes it was j ¥ 

by the stuff” Sed as mush right t¢-0 ahees in, the. qpell an they 

who went out to the battle. I know, indeed, of no employé 

in a manufacturing eoacern, whose absence on certain days 

pag, be more keenly or more universally fels than the pay- 
k! 

The late Robert made two memorable observa- 
tions, bearing upon the subject. Firstly, that when, after 
returning from South America, he took charge of his father’s 
locomotive works at Newcastle, they were losing at the rate of 
12001. per annum. He at once icstituted a complete system of 
cost accounts, and from that day forth the balance in t $ 
and loss account was always op the right side. Secondly, he 
used to advise young engineers “ never to be too sensitive about 
their blunders, for it was only through many blunders they could 
ever attain success.” 

It is, indeed, by the oceurrence of shipwrecks that we fiad 
out where the dangerous rocks and shoals are, and are able to 
give them a wide berth ia future. 

I advocate, therefore, that engineers should not only nct look 
down upon commercial knowledge, but should not rest sati 
until they have each a lerge share of it themselves. Through 
the death or absence of a commercial partner or adviser, every 
engineer is liable at apy time to have to assume the direction 
of his own commercial department. And besides, his operations, 
however gigantic, must always count as failures, unless they 
may be made commercially to pay. 

Tn this respect lay the main difference between the aforesaid 
celebrated engineer, Robert Stephenson, and his rival, L K. 
Braoel. Both were men of great ability, both executed some 
marvellous constructive works; but Stephenson's enterprises 
always proved paying investments, while Brunel's were gene- 
rally quite the reverse. If Stephenson had a fault, it was, 
especially latterly, that he was over-cantious. He could not 
bear to disappoint the shareholders of any work for which be 
was responsible. 

Brunel, on the contrary, while be astounded the world by 
displays of his genias, left behind him a whole chorus of 
grumbling shareholders, such as the original proprietors of the 
broad gauge railways, and those of the Great Eastern steam- 


ship. 

I hold farther that every engineer should understand the 
general principles which underlie our Jegal and judicial system. 

It has been stated that to be « successful public works’ en- 
gineer, one should be half a lawyer. To conduct a Bill through 
a parliamentary committee, or to prevent the success of an 
opponent, needs much acquaintance with legal pac an 
engineer will certainly be caught in some trap artfully laid on 
him. In the ent of assistants, in framing specifications 
and contracts, and generally in conducting correspondence, an 
acquaintance with the age F pas jon of law is indispensable for 
the avoidance of disputes. Still more so, when these arise, to decide 
the safest course to pursue. It is not perhaps known to every 
one here nt that one of the most eminent engineers of the 
day, Sir W. G. Armstrong, was brought up to the law, and it 
was only at quite a mature age that he forsook that profession 
to follow bis nataral mechanical bent. How much may aot 
his legal training have assisted him in his subsequent most 
successful career ! 

I new propose to direct attention to two subjects which, 
thongh perfectly distinct one from the other, are yet by most 
authorities now included under the more general term logic, | 
refer to the inductive and the deductive processes of reasoning. 

For our modern method of obtaining reliable knowledge upon 
any subject, we are entirely indebted to the ideas promulgated 
by Lord Bacon some three hundred years since. He it was 
who first taught that the right way fo proceed was to observe 
patiently, accurately, and honestly what exists, and what is 
going on in the universe around us. That having collected and 
compared a great number of instances, we may then safely infer 
that to be true of a whole class, which we have found to be true 
of the individuals thereof. This he called “ induction.” It 
must not be supposed that Lord Bacon invented the inductive 
method. Men have made use of it, in the ordinary concerns of 
life, from time immemorial. For how did the ancients come to 
know that ‘man is mortal?” Clearly, by inducing that law, 
after comparing a sufficient namber of instances. 

All Bacon did was, clearly to point out, and to separate, the 
true method of arriving at truth, from the false method whieh 
had coexisted therewith up to his time, and which unfortunately 
is not even yet extinct. 

The false method consists in forming notions concerning 
trath arbitrarily, that is, without vious investigation or ex- 
periment, and pushing such not to their natural conse- 
quences, in the conduet of the social relations of life. For in- 
stance, that old women are in the habit of selling their sonls to 
the devil, on condition he will assist them to plagne their 
neighbours, is a notion which was widely entertained and acted 
= in the Middle Ages. It is computed that not leas than 

,000 were executed for witchcraft in this country 
alone. It is clear that belief in such abominable absurdity was 
never arrived at by induction, but was the contemptible off- 
of the old unscientific method. I have said that the 
effects of that method still afflict us. We certainly do 
not in these days construct new theories without some care to 
bring them into accord with facts. But modern society suffers 
in no small degree from the infinite variety of antagonistic 
views regarding trath, which have come as traditions from our 
forefathers, and which continue to be stu instilled intg 
the minds of many yoy bene and before the faculties are 

i for inductive t. Our 


could not proceed, is not himself as mach a producer as | s 


and the struggle severe, ‘no I tan doubt but 
that the ““leaver’” set to work “ 
the whole tuttip.” oY ray ae 


With regard to “dedactive” reasoning, this was 
centuries before induction. Aristotle, ih Ina Mages! 
as the father of it. Its province is not, like @ teheolea 
tind out the laws of the universe, but simply to prevent error 
in reasoning from them. Deduction is not a particular way of 
reasoning apy more than indyetion is a particular way of 

correct a Bat jast as the latter term is 

applied to that way by which alone men have ever arrived at trae 

premises, so the former one signifies the way by which alone 
have ever been able to deduce eorrect conclusions. 

t is somewhat curious that the true mature of dedaction 
should have been perceived at a at least as remote as the 
time of Aristotle, while that of induction should have remained 
for Lerd Bacon to point out. Indeed, all the great errors of 
ancient and modern times seem to have arisen, not from reason- 
ing illogically from true premises, bat from reasoning logically 
from false ones: If, ‘or instanee, witches were indeed the 
authors of the social calamities of past time, society did right 
in relieving itself of them. No mistake was made in deducing 
the conclusion, but the entire error came of reasoning from 
mises which had not been correctly induced. Hence to produce 
the marvellous effect upon modern thought and action, which 
bas resulted from Bacon’s labours, it was not necessary that be 
should teach ple how to reason logically from given pre- 
mises. They knew that already. But it was necessary to 
teach them how to arrive at the facts of the universe, 
that they might have correct to reason from. It seems 
to me that if ali men, or if even only the leaders of modera 
my oe would em the inductive method with equal care 
and y in all ments of knowledge, and would then 
reason logically from the premises so indueed, they would al! 
come to the same conclusions, and those sound ones. The 
anomaly that on certain subjects, such as, say, the laws of 
gravitation, no difference of opinion exists, whereas on certain 
others, such &s, say, theology and politics, wide-spread anta- 
gonism prevails, would cease. What we need to perceive yet 
more a and renee Bm more candidly, is the innate 
harmony of all truth, and the methods it can be 
found with certainty in one department of knowledge are the 
same and the only methods by which it can be found by cer- 
tainty in all other departments. 

~~ —_ encouraging to note that the advanced thinkers of 
our day, and our eminent scientific pioneers, without exception, 
now proceed on the Baconian method, and no other, when en- 
deavouring to separate the true from the false. But it is, on 
the other hand, discouraging to remember, as without doubt 
you all can do, numberless instances of men of education and 
power asing the inductive method in all cases except some of 
special importance, when they actually resort to the old method, 
and see no inconsstency. 

Such men remiad us of the Egyptian priests, who are said still 
to retain the im of the stone period for cutting up 
sacrificial victims, though they would not think of using any- 
thing but steel for other parposes. 

(To be continued.) 


THE THORPE COLLISION. 
To rz Eprror or Exatnernine. 

Srz,—In your issue of the 18th instant the following lines 
appear in your leading article on ‘‘ The Thorpe Collision” : 

The trains between which the fatal collision took place 
on the night of the 10th instant were the up-mail from 
Yarmouth to Lowestoft, and the train which may be re- 
garded as the continuation from Norwich of the down ex- 
press, leaving London at 5 p.m.” 
It should read Yarmouth and Lowestoft. 
I think it would tend to mislead those not acquainted with 
the locality if not ¢orrected, especially in such a serious 
affair as this is. 
I remain, Sir, yours Saas 


1cHARD Isaac. 
Duke’s Palace Iron Works, Norwich, 
than vartebebatied for call the 
[We our t for calling attention to 
misprint. The error would, however, be at once seen from 
the context.—Ep. E.] 














~~ AND womees eye Carruthers, New 
ernment Engineer-in-Chief, has been inspecting 
the country south of iriri to a point 80 miles south of 
Tanpo, finds the ity favourable for the construction 
of a railway, and that 40 miles of a rather more difficult 
country would connect it with the Taranaki line. The route 
Mr. Carruthers traversed is not described. 


Bu.oeras Is pustry.—There is said to be sharp tion 
Belgian rail over comparatively small 
orders. The Works are however, to have 
Secied cn.aties ie 0,000 tons of rails: The eae 
construction wor ——_ we 

pray eipttinG tebe, Ramsay y « languid demand 








is mere henoursble than other wseful work, then | contend that 
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THE ORWELL PARK OBSERVATORY. 
As the observations required in the practical pur- 
guit of astronomy are more delicate and accurate 
than any other, so is it necessary to use extraordi- 
care, not only in the construction of the instru- 
ments, but also with regard to the foundations and 
construction of the observatory which contains 
them. In the following remarks the writer will 
refer briefly to the considerations which should be 
kept in view in the design and construction ofa 
rivate observatory of high class, and will illustrate 
his rewarks by reference to the observatory recently 
constructed from his designs and under his direction 
for Mr. George Tomline, at. Orwell Park, near 
Ipswich. 

The first consideration is the situation of the ob- 
servatory. The most favourable position is on the 
top of a low hill or rise of ground, so as to com- 
mand the horizon all round without the necessity of 
raising the rvatory. For ordinary obser- 
vations a clear view of the horizon is not extremely 
important, as the observations are much affected 
by refraction, but for extraordinary observations, 
such. for example, as the observation of a comet 
when near the sun, it is of great importance ; and 
it must be borne in mind that the chief use as well 
as enjoyment of a private observatory consists in 
the careful examination of extraordinary objects. 


to 


obse 


Again, if the observatory be near a river, an eleva- 
tion of 100 ft. or 150 ft often necessary in order 
to keep above the river fogs; these fogs commonly 
occur on cold nights in winter when the sky is | 
beautifully clear, and unless the observatory were 
above the fog the night would be lost. ‘The 


writer has frequently seen a dense fog extending 
as high as 100 ft. above the Thames at Greenwich, 
while at th 
rive., the air was perfectly clear and the stars 
brilliant, Im the case of the Orwell Park Obser- 
vatory it was desired that the observatory should 
be attached to the mansion (which itself stands on a 
lofty bank overlooking the River Orwell), and since 
of necessity the observatory had to be raised so as 
to clear the house and surrounding trees, the con- 
litions as to elevation were amply secured. But, 
as might be expected, much expense and difficulty 
in construction were caused by the great height of 
the observatory, which will be referred to imme- 
diately. As a subsidiary matter of some importance, 
it may be mentioned that it requires some skill to 
secure a good architectural effect in an observa- 
tory attached to a mansion in the manner referred 
to; inthe present instance, however, this matter re- 
ceived the most skilful attention from the architect, 
Mr. J. Macvicar Anderson, of Stratton-street. 

For the proper support of an astronomical instru- 
mentit is essential that a column or columns should 
be carried up from the ground without contact of 
any sort with the walls, floors, or other parts of the 
building. If this were not carefully attended to, 
such is the delicacy of the instrument that the effect 
of a person walking about any parts of the building 
adjacent would be rendered immediately perceptible 
at the instrument by a tremor very annoying to an 
observer. ‘This condition is sometimes inconvenient, 
as in the case of the Orwell Park Observatory, for it 
was there necessary to run up a column 60 ft. high 
to carry the instrument. This column was ]0 ft. 
in diameter at the bottom, tapering to 6 ft. diameter 
at top; the materials were brickwork in mortar ; 
mortar is better than cement, as it is less subject to 
expansion, but the work needs to be carried up 
slowly to let the mortar set in so thick a mass of 
brickwork. The only disadvantage of brickwork is 
its high degree of elasticity, which gives some 
trouble in the case of a tall column while the work 
is fresh ; prepeny except for the expense, stone- 
work would be better. For the foundation of such 
& column, unless it was upon the natural rock, 
piling would seem best, as more effectually sepa- 
rating the column from shakes transmitted through 
the foundations, But in the case of the Orwell Park 
Observatory, piling was out of the question by 
reason of the many buildings closely adjacent, and it 
was necessary to set the columns on a large bed of 
concrete, which carried also the walls of the ob- 
servatory. The foundation ground was sand, with 


much water. 

The instrument best suited for a private obser- 
vatory is a powerful equatorial instrument, which 
must be supplemented by a small transit instrument 
for obtaining time and adjusieg the clock, An 
equatorial instrument requires a revolving dome, 
and it is of great importance that this dome and its 





Royal Observatory, 150 ft. above the | 
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shutter should move easily, and with no unneces- 
sary labour to the observer, The domes are 
usually made to run upon cannon balls, or upon 
a live ring of wheels, but in the case of the Orwell 
Park Observatory it was considered best to ran 
the dome w wheels in fixed wall-boxes.’ The 
reason for this arrangement was, that the of 
the dome could then be kept about a foot lower 
than the live ring arrangement would allow, and yet 
give the necessary height of doorway: of course, 
the object of keeping the edge of the dome as low 
as possible is to keep the centre of motion of the 
telescope as low down as possible and avoid climbing 
about into inconvenient positions while observing. 

With regard to the construction of domes for 
observatories, it is best to make the shell double, so 
as to prevent the observatory from getting too hot 
in the sun, and it would be well to have the skele- 
ton of the dome of iron in order that it may keep 
its shape and run true on the wheels: a wooden 
dome is apt to warp and run very heavy. The 
shutter of the dome should run easily and leave 
open a space from the horizon to beyond the zenith. 
Various arrangements of shutter have been adopted 
at different observatories, but there is none so con- 
venient as that adopted at Orwell Park (see en- 
gravings on page 259), where the shutter runs on 
two tangent bars at the top and bottom of the dome 
respectively, and draws away to one side in order 
to open the slit. 

"Lhe details of the Orwell Park dome will be under. 
| stood from the engravings on page 259: the internal 
diameter is 20 ft., and the weight rather less than 
| 3 tons; the skeleton is of wrought iron, the internal 

casing is of polished mahogany, and the external 
|casing (which carries the copper sheathing) is of 
|thin deal. ‘The moving power to turn the dome is 
applied by means of an endless rope on a grooved 
wheel ; the axle of the wheel carries a pinion gearing 
into a circular rack which is fixed on the wall of the 
observatory, and the dome revolves with great ease 
by the power of one man applied at the rope. In 
some observatories the power is applied directly to 
one of the live-ring wheels which carry the dome, 
but this method is not always satisfactory, as the 
driving wheel is apt to slip, and it then becomes 
necessary to distribute the weight of the dome un- 
equally, so as to throw more weight upon the 
driving wheel and increase the friction. The Or- 
well Park dome was well constructed by the con- 
tractors, Messrs. George Smith and Co, It may be 
well to mention that when wall-boxes are used it is 
advisable to provide an arrangement for getting at 
each of them without disturbing the dome, in case 
they should require adjustment, or get choked with 
rain-water or rubbish; in the case of the Orwell 
Park Observatory this was done by means of a 
movable slab of stone which was held by bolts 
against the side of the wall-box on the inside of the 
wall, and could be removed at will for the purpose 
of getting at the wall-box. 

In designing an equatorial instrument, the first 
consideration is the size of the object-glass (which 
will rule the size of the instrument, and the size of 
the observatory); the next consideration is the 
system of mounting which shall be adopted ; and 
the last is the construction of the object-glass and 
instrument, As regards the size of the object-glass, 
it may be observed that in the hands of a skilful 
observer a 6-inch glass is sufficient for most obser- 
vations, and avery large part of the delicate work 
done in modern times, such for example as the dis- 
covery of small planets, has been done by means of 
6-inch glasses ; Pat for the careful examination of 
the moon and planets a larger glass adds 
to the enjoyment of an observer. In : 
and other observations of recent interest also, in 
which the amount of light is of great consequence, 
large glass is almost — 
first importance is the defini 
glass, and the difficulty of i 
increases rapidly with the size 





these 
i gases. There 


size, 15 inches and upwards, of great excellence, but 


rior exeellence when made to order. ‘The object- 
glass of the Orwell Park Observatory is a 10-inch 
glass. It would probably be advisable, in ail casea, 
to order a glass from a professed manufacturer of 
astronomical object-glasses. There are, unfortu- 
nately, not many such pereeangepeneer fi 
best are foreigners, but they have a great advantage 
in possessing always in stock a large number 

lenses of all sorts, and by fitting together different 





al 
But the point of 
and purity of the }« 


in the opinion of the writer, a 10-ineh glass is the }/- 
largest that can at present be relied upon for supe- 





oh 


lenses (80 as to form an object-glass, which is com- 
of two lenses) they are generally enabled 
to insure an object-glass of t excellence. ‘The 
object-glass of the Orwell Park Observatory was 
procured from Messrs. Merz, of Manich, and is an 
excellent glass. In no case should a glaas be ac- 
cepted without being tested, and to test a glass 
uires the skilled eye of a practical observer, Pro- 
ly the best method of testing a glass is to com- 
pare it by observation of a star with a similar glass 
of known excellence. In the case of the object- 
glass for the Orwell Park instrument, the writer 
obtained permission to attach a temporary tube con- 
_— Bae glass cts vat a gy polar axis frame 
of the eq ial at the Royal Observatory ; 
the two cloctupes rere then feeseed upon the mane 
star, and @ instituted of their efficiencies. 
The best t to observe as a test of definition is 
a bright double star (both stars of which are bright), 
€. Bootis, for example; if the two stars of the 
double star stand distinctly apart, it is a good glass. 
Also every star should appear in the glass as if sur- 
rounded with several concentric thin black rings 
(known as diffraction rings), These rings may be 
accounted for theoretically, and their existence is a 
strong proof of the accuracy with which the lenses 
have been formed, 

There are two methods of mounting equatorial 
telescopes in common use, which are known as the 
English and German methods respectively, Ac- 
cording to the English method, the polar axis 
frame is carried by two powerful standards, placed 
at the north and south sides of the observatory 
respectively, and the telescope is slung midway 
between them. The advantages of this arrange- 
ment are, that the long polar axis admits of very 
accurate adjustment of the instrument, the telescope 
is easily accessible in all ordinary positions, and the 
floor of the observatory is not hampered by a 
central pier, as in the case of the German method 
of mounting. The disadvantages are, first, that how- 
ever stiff the polar axis frame may be made, yet the 
weight of the telescope will cause a sensible deflec- 
tion of the polar axis; secondly, that the north 
standard sometimes obstructs the view of an object 
in the north; and thirdly, that the total weight of 
the instrument and the polar axis frame is consider- 
able. According to the German method of mount- 
ing, the polar axis is much shorter than according 
to the English method, and it is carried entirely by 
a single standard, which is commonly vertical, and 

ed in the centre of the observatory, the telescope 
being carried on the upper end of the polar axis, 
‘The advantages of this method are the com 8s, 
steadiness, and ease of motion which it ee of, 
‘The disadvantages are the shortness of the polar 
axis, the small size of the hour circle, and the ineon- 
venience of the central pier, which brings 
telescope when following a star within 90 deg. or 
30 deg. of the pele, and so compels a readjustment 
of ton. Ananee . An. the case of the Orwell Park 
instrumen writer adopted an arrangement 
whieh he thinks secures all the advantages of the 
German method, and ayoids the disadvantages of 
the English method above referred to. The standard 
is a very powerful casting, and is cast in a bent 
form (see dotted lines in Fig. J page 259) so as to 
permit the telescope to clear the standard when 
following any star whatever; the polar axis is 
duced to the floor, and.its pivot is carried by a 
solid bracket which forms part of the standard 
casting ; this arrangement admits of a 3-foot hour 
eitcle, The telescope is carried on the north end of 
wlar axis, as in the German method. The 
standard is rather more than two tons, 





have undoubtedly been made object-glasses of large | skill 
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Mr. James Simms (Messrs. Troughton and Simms), | 
with great skill beauty of workmanship. 
There is scarcely a detail connected with a large | 
astronomical instrument which would not furnish | 
the subject of an essay. One of the most important | 
ports of an equatorial instrument is the driving clock. | 
According tothe ordinary method of German mount- 
ing the driving clock is bolted against the standard, 
and adds much to the inconvenience of the standard. 
In the case of the Orwell Park instrument, the | 
driving clock is placed at some little distance from | 
the instrument in a window recess, and the motion 
is communicated to the instrument by means of a | 
strong horizontal spindle just above the floor; the | 
driving weight of the clock descends alongside 
the central pier, and a small door has been made 
in the circular wall surrounding the pier below the | 
observatory for the purpose of getting at the weight | 
when required. ‘The eye-pieces, micrometers, &c., 
need to be suited to the work for which the instru- 
ment is to be used, and are best left to the decision 
of the observer who has the permanent charge of 
the observatory. There is much difference of 
opinion concerning the observing chair which is 
best adapted for an equatorial. In most observa- 
tories the observing chair is carried by a frame 
which runs on a circular are concentric with the 
instrument, and the chair is raised, lowered, or 
tilted by gearing, which the observer can work while 
sitting on the chair, so as to suit his position exactly 
to that of the eye-end of the telescope. Such an 
arrangement is rather too cumbrous and elaborate 
to suit practical observers, and it has further the 
disadvantage of being a good deal in the way of 
movement about the floor of the observatory. For 
the Orwell Park Observatory the writer designed a 
chair consisting of a small flight of steps; the chair 
runs upon castors and can be placed in any position ; 
the steps are well padded both on seats and backs, 














and the observer by sitting on one or other of the | 
steps can easily adjust his position so as to make | 
any requisite observation. For the preservation of | 
the instrument and observatory it is advisable to | 
have the means of warming it when observations | 
are not being carried on, and in the case of the 
Orwell Park Observatory this is managed by hot 
air admitted through gratings in the floor of the 
observatory. The transit instrument at Orwell 
Park is placed in a small turret alongside the 
equatorial room ; the telescope is of 3 in. aperture. 
The astronomical elock was made by Dent; it is 
placed in a recess of the wall of the transit room, 
and is in the line of the two piers of the transit in- 
strument, so as to be read equally well from one 
side or the other. 

It is to be assumed that the establishment of 
a private observatory of high class is with a view to 
the pursuit of certain branches of useful scientific 
investigation, as well as for the enjoyment of its 











possessor. But in order to carry out effectually 
any long course of investigation, it will generally be 
found allvieable to put the observatory in charge of 
a permanent assistant. There is no lack of subjects 
which may be usefully investigated—spectroscopic 
observations, the colours of stars, the careful avd 
constant examination of certain double stars, and 
above all a good and accurate series of observa- 
tions of the satellites of Jupiter, may all be men- 
tioned as subjects of useful investigation well suited 
to an equatorial instrument. Such observations 
would not be of so exacting a nature as to hinder 
the use of the instrument for any casual observ4- 
tions, as, for instance, that of a comet or planct ™ 
— position, and they would greatly tend 
to the preservation of the instruments 1» £ 


_ order, as also to the credit of the observatory # 


which they were carried out, 
W. Aser. 
7, Queen Anne's Gate, Westminster, 8.W. 
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Seadion of Shutter. 
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Mr. James Simms (Messrs. Troughton and Simms), | 
with great skill beauty of workmanship. 
There is searcely a detail connected with a large | 
astronomical instrument which would not furnish | 
the subject of an essay. One of the most important | 
parts of an equatorial instrument is the driving clock. 
According to the ordinary method of German mount- | 
ing the driving clock is bolted against the standard, 
and adds much to the inconvenience of the standard. | 
In the case of the Orwell Park instrument, the 
driving clock is placed at some little distance from 
the instrument in a window recess, and the motion 
is communicated to the instrument by means of a 
strong horizontal spindle just above the floor; the 
driving weight of the clock descends alongside 
the central pier, and a small door has been made 
in the circular wall surrounding the pier below the 
observatory for the purpose of getting at the weight 
when required. ‘The eye-pieces, micrometers, &c., 
need to be suited to the work for which the instru- 
ment is to be used, and are best left to the decision 
of the observer who has the permanent charge of 
the observatory. There is much difference of 
opinion concerning the observing chair which is 
best adapted for an equatorial. In most observa- 
tories the observing chair is carried by a frame 
which rune on a cireular arc concentric with the 
instrument, and the chair is raised, lowered, or 
tilted by gearing, which the observer can work while 
sitting on the chair, so as to suit his position exactly 
to that of the eye-end of the telescope. Such an 
arrangement is rather too cumbrous and elaborate 
to suit practical observers, and it has further the 
disadvantage of being a good deal in the way of 
movement about the floor of the observatory. For 
the Orwell Park Observatory the writer designed a 
chair consisting of a small flight of steps; the chair 
runs upon castors and can be placed in any position ; 
the steps are well padded both on seats and backs, 

















and the observer by sitting on one or other of the 
steps can easily adjust his position so as to make 
any requisite observation. 


have the means of warming it when observations 
are not being carried on, and in the case of the 
Orwell Park Observatory this is managed by hot 
air admitted through gratings in the floor of the 
observatory. The transit instrument at Orwell 


Park is oe in a small turret alongside the | 


equatorial room ; the telescope is of 3 in. aperture. 
The astronomical clock was made by Dent; it is 
placed in a recess of the wall of the transit room, 
and is in the line of the two piers of the transit in- 
strument, so as to be read equally well from one 
side or the other. 

It is to be assumed that the establishment of 
a private observatory of high class is with a view to 
the pursuit of certain branches of useful scientific 
investigation, as well as for the enjoyment of ite 


For the preservation of | 
the instrument and observatory it is advisable to | 












| possessor. But in order to carry out effectually 
| any long course of investigation, it will generally be 
found advisable to put the observatory in charge of 
a permanent assistant. There is no lack of subjects 
which may be usefully investigated—spectroscop'< 
observations, the colours of stars, the careful and 
constant examination of certain double stars, an‘! 
above all a good and accurate series of observa- 
tions of the satellites of Jupiter, may all be men- 
tioned as subjects of useful investigation well suited 
| to an equatorial instrument. Such observations 
would not be of so exacting a nature as to hinder 
the use of the instrument for any casual observa- 
tions, as, for instance, that of a comet or planet ™ 
| any peculiar position, and they would greatly tend 
| to the preservation of the instruments in good 
| order, as also to the credit of the observatory ** 
which they were carried out. 
W. Any. 
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INDIAN STATE 


(Continued fi 
in a 


ym 


Tue Nizam’s Railway is not on! 
political point of view, in 
municati to Hyderabad a 
is expects d to deve lop ‘ 

xis and passengers 

bad from British territory is estimated at 

per annum, and th large export 

cotton, sugar, oil.seeds, and grain. The 

of this railway is ab 120 miles, in-| 

ta branch of in length, and as it is | 

to work the traffic through the agency of | 

st Indian Pes la Kai iway Company with- | 

eak of gauge, the standard gauge of 6 ft. 6 in. 

wen adopted. The progress Of thix gia bas | 

omewhat retarded by the question of gauge, | 

h was only definitely deteledt in October, 1871 
Nizam desiring, om ‘grounds of economy, the 

n of the narrow gauge, whilst the Govern- 

of In pointed out the disadvantages of a 
portion of mood om gange railway, which would be 
isolated unless the Nizam were prepared to carry 
out extensions to such @ degree as to compensat 
for the disadvantages of a break of gauge. Th: 
as far as the 64th mile, is coniparatively light 

but between the 54th and 70th mile the 
work is heavy, entailing deep cattings in hard ma- 
al and granite, aa well as high embankments 
Work was commenced on this line in April, 157! 
No portion of it has at present been opened, but 
the greater portion ig in a very advanced state, and 

about 100 miles are ready for opening. 

The Karwar Railway is, at present, one of th 
proposed lines which awaits sanction, The delay 
which has occurred in the construction of this rail- 
way has not been owing to any want of interest by 
merci 


vnts and others in India, for perhaps no |i 

in India has ever had more influential or more p 
sistent advocates. The civil war in America first 
was the cause of directing public attention to the 
wants of better communications between the cotton 
district of Dharwar and the coast, and to the ne- | 
cessity that existed for works of improvement to 
the natural harbour of Karwar, in order to provid 
better facilities for the shipment of the Dharwar 
cotton from that port. os consequence of the | 
pressure put upon the Government of the day, 
road was constructed over the Arbyle Ghaut, an 
considerable improvements were effected at the port 
of Karwar, detailed particulars of which works 
have already been given in Enorvernine. The steep 
gxhaut road and cumbrous native vehicles no longer 
afford the facilities required by the trade of the 
country, and it is now necessary that a railway 
should be constructed to meet its demands, and so 
far as its commercial prospects are concerned the 
line appears to be promising, as it will tap a large 
and flourishing grain and cotton district the deve- 
lopment of which has hitherto been checked by the 
want of adequate means of tran sport to any port 
The district is cut off ard by a for- 
midable range of ghauts resta, 
and the means of transport are so limited that the 
cotton is frequently detair adh for a season before it 
ean reach the port for ent. ‘The 
Karwar, a partial 
all craft lie 

Phis pe 


ut with 


u nd Secund 
bie tf 


of imports 


ere i a 





put 


iX mlier 


and easy 


ie 


rit 


rom the seab 


yvered with dense f 


shi} 
mences at 
Alor 
rt 
th 


In Which stm 
loading 
purposes, bh 
pt ybably follow on 
raiuway, consick rable Works 
robably be required. ‘The 
Kas war, skirts the sea coast 
then strikes inland through 
mounting the Udloor Ghaut, 
a) About the 44th mule 
CGhaut, with a success 
as steep 48 i in 4, and & 
until it reaches Yellapoor ; it then passes gy 
watershed that divides the valley of the Carlo Nt ridy 
from that of the Gunga-velle, | finally descends 
nto latter valley, whicl until it 
caches Hoobli, a lary: cott« 109th 
nile. From Hoobli the be carried to 
udduk, and thence to Bellary, re will 
sunch from Hoobli to Dhar a dist 
The works on the ghauts will be extremely 
und dee} tt in rock 
with retaining on 
from Karwar to Gud. 
made and stocked for 92 
average of 6500/. per 


or ul 
sent 


would 


gradiet 


‘ , 


miles in 


veral 


a ny ne 


1 1b traverses, 
main lin 
also 
ance of 
miles 
ivy, involving tunnels 
snd large embankments, 
idelong ground, The + ‘ 
uy, it is thought, bi 
j upees, or “ab put 
: 


Hys 


walls 


aug I 


lakhs of an 
mii although ghaut tion will cost 11,00 


ENGINEERING. 


per mile. Seve wal important de viations have been 
surveyed, by which it is hoped that even this amount 
may be r duced. At the latter « 
Secretary of State for India exprease: 
the commercial prospects of the line 
mittee was ac cordingly appoint ted by the Bombay 
Government to inquire further into the calculations 
of its cost and financial prospects, The report of 
this committee was distinctly in favour of the 
scheme ; they stated that if the alternative rested 
between an isolated railway from th« 
to Guddak and an extension of the existing 
system from Sholapoor to Decksal or Hoobli, 
would prefer the extension of the Great 
Peninsula Railway ; but they alleged that the alter 
native was not of this simple character. ‘They 
expressed a belief that the Government intend 
eventually to carry out 
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native boats in the river will compete for the trafic 
that might otherwise go tothe railway. The work 
on the line are very light, if we except the bridge 
over the Sutlej, the bridge over the Indus at Sukkar 
and the provision for the spill waters of the Indug, 
At Sehwan there are some sharp rocks of a shakey 
character which have to be passed; but, with these 
exes the railway may be considered a surface 
line. The works on the upper portion of the line 
between Mooltan and Rhoree were commenced de. 
partmentally, for a narrow (metre) gauge line, ig 
7 for the narrow 
between Mooltay 
r mile, including the 
provision for th 
flood waters of the Indus, but 5100/. per mile ex- 
clusive of those works. For the portion of the li Y 
between Rhoree and Kotree the estimated cost j 
exclusive of the bridge 
This bridge will be a formid 
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of State sending out to the Government of India 

from Mr. Lee Smith, representing the possi 

y of constructing a line down the Indus Valley, 
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gauge. Vith Mr. Lee Smith's opinion 

Government was ha “A to concur; they esti 

of a broad gauges line with a light rail 

1007., and, with a lard rail, at 1,536,200 
than that of the metre gauge line. 

is time the subject of the relative valu 

broad and narrow gauge were discussed at 

length at the Institution of Civil Engineérs, 

of Commons, and in due course the 
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the House 
vernment of India recommended the adoption of 
broad gauge for both the Indus Valley and Pun} 
Northern Railways, with 60 Ib. rails, at an estimated 
cost for the two lines of 14 millions ster- 
h cretary of State, however, was of opin 
this extra expenditure would not be justifiab! 
avoid the military inconveniences that 
1 result from the adoption of the narrow gaug 
ifter setting forth in detail arguments in fav 
narrow gauge an alternative, left 
Governor-General to determine whethe 
nes should be constracted upon the standard 
gauge with a 45 lb. rail, at an estimat 
ed cost of 760,000/. The Government 
“'T) of railway which we recom- 
not been approved, and an alterna 
h did not commend itself to our judgment 
if we should not be aatisfied from t! 
of your grace’s despatch, and of its en- 
hat the arguments used in favour of 
rN ht to pted as conclusive 
Government of India expressed themselves u 
to agree with the conclusion arrived at by t 
retary of State on this subject, they attaching 
ater im] lering the lines un 
sid ration, and espe lly the Indus Valley li 
efficient for military and other | 
guaranteed lines with which they 
» the avoi lance of a break of ga 
The Governm« of India wisely declined to a 
the proposed alternative of a 45 1b. rail as a | 
manent arrangement, they not being satisfied t 
it secure a thoroughly efficient railway, 4 
ther ould necessarily the disadvantage of 
line able to carry the ordinary | 
gauge engines in time of pressure. They strong 
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already been spent, the additional cost involved 
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Government of India in favour of the adoption of 
the broad gauge for these two lines, especially for 
the Indus Valley Railway. The Secretary of State, 
however, Whilst admitting the weight of the argu- 
ments adduced, remarked that the adoption of the 

ndation made by4Government, by creating 


: ¥ - k of gauge between the Indus Valley Line | 


and the Punjab Northem Line, would isolate the 


latter completely from @eeess to any rolling stock 
additional to its own, and would thus greatly limit 
its utility, and he condita by declining to adopt 
the proposed com] rormise, as there appeared “to 
suffielemt reason for duparting. at very considerable 
cost, from the careful “atl well-considered scheme 
f the late Lord Mayo’Government.” “This reso- 

n of Her Majesty's Government was arrived at 
—but not without several dissents from members 
of the Council of India—on the 16th of February, 
1874, after discussing the question with the Govern- 
ment of India for a period of sixteen months, during 

h time, we believe, the works oh the two rail- 
ways concerned were slowly” progressing for lines 


on the metre gauge. Even at this juncture, Low- | 


ever, the question was not, as it afterwards turned 
ut, finally settled. A change in the Government 
thome brought with it a change of rulers, and the 
first action taken by the M, of Salisbury upon 
assuting the reins of power @&the India Office was 
to telegraph out to India@g>the effect that the 
question for the Indus Valley and Punjab 
to be considered as finally settled. In 
Government of India sent home a 

indum by the officiating Quarter-Maste1 
General in which great stress was laid upon the 
nts that must resalt in any pressure 
uk of gauge On a main line of commun- 
ution ! e was expressed, on behalf of the 
( nander-in-Chief, ¢hat in accordance with the 
strong public op n im England, the orders for the 
Northern Pu Railway to be constructed on 
metre gauge might be reconsidered, and the evils 


s was not 


break of gauge at Lahore averted. In review- 
ing the papers received from India, Lord Salisbury | 
his reply, whilst admitting the improbability of | 
the two frontier lines proving remunerative from a 
commercial point of view, attaches, nevertheless, 


very great importance to the unshaken judgment of 
Lord Napier of Magdala upon the question of gauge 
from a military poimt of view, and he observes that 
all the political and strategic considerations con- 
ected with this question are gaining, and not 
losing, value with the lapse of time and the progress 
fevents, Finally, he concludes that it would not 
consistent with his duty to allow the uncertain 
ancial ¢onsiderations of the case to outweigh the 
great stwategic and political dangers whieh are con- 
stantly growing in importance, and hé accordip 
has authorised the construction of the Indus Valley 
Railway, from Kotree to Mooltan, upon the standard 
6 and with a 601b. rail, In all probability a 
great quantity of material adapted for a metre gauge 


ready been sent out to India for this rail- 
\ it, if they will doubtless readily be 
ta ill additional cost for carriage, upon 


i numerous Darrow gauge 
progress. This question of gauge; upon 
has been said and written on both 
ke now, it is tobe h , be considered as 
finally settled with eaggmed tothe Indus Valley Line, 
and that, too, in @ean@niher which cannot fail to 
(oil practical people. The only 


imend itself 


ac 


h we tay express is, jtherefore, that the railway 
works may be pushed on to completion, and that no 
turther hindrances may be permitted to delay the 


ustruction of the Indus Valley Line, which ought 
ideed to have been undertaken simultaneously with, 
and aa forming a part of, theSindh and Punjab 
Railways, The onlpaatiefaetion to be derived from 
the delay arising from the two facts that, from a 
wilitary point of view, its services have not hitherto 
been required, and from 4 financial point it will now 
be carried out at a congpderably less cost than could 
been the case im $a earlier days of railway 

tion in India. Ga, 

{ 1 Mppontinued.) 
- EEE 

ine frevcu leow Teapeee fon trade in the great 
reoch metallurgical cenfiie nerally in « satisfactory 
tate. Some ofthe works in ths department of the Nord are, 

Sowever, not fully employed. 
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Cayantay Rattways —Mesers. Bell and Haburtus, of the 
Ottawa and Parry Sound Railway expedition, have examined 
& favourable route 160 miles west of Ottawa. Work is 
progressing on the Stratford and Woodstock section of the 


FIRES AND HOW THEY ORIGINATE, 
No. IV. 


Ix our last article we gave a number of singular 
| instances of fires originating from unusual causes, 
these instances tending to prove the impossibility of 
ever getting to that state of immunity from fires 
which would justify us in ceasing to try our 
utmost to organise a force or provide means to 
fight a conflagration should it unfortunately get 
started. For howéver firmly each of us may imagine 
that he would be competent to deal with, and suffi- 
ciently self-possessed to extinguish, a fire if he 
only saw it at starting, yet we must say as practical 
mén writing on a subject with which we have some 
acquaintance, that we do not know anything more 
unnerving or more thoroughly startling than a 
sudden outburst of flame and smoke, or an unexpected 
explosion, and that the coolness requisite to act 
promptly and judiciously, the capacity to grasp the 
idea of the situation as it were, is one of rarest 
| qualifications to find in any man unaccustamed to 
deal with fire practically. We may alsosay further 
that we do not remember a case of fire in which any 
one was unwilling to aid in its extinction, or in 
which even the most timorous were afraid to act 
under a cool and collected leader, and toerender 
their best assistance in subduing it. The 
these papers is to attempt the initiation of 
amount of self-possession into every mind stiflicient 
to lead all to act in the right way in the event 
of their being at any time called upon in an 
emergency, and also to point out what we believe 
| to be the best preventives for reducing the number 
of such emergencies, and for rendering them as 
| innocuous as possible in case they do happen. 

The truth of Carlyle’s very bitter saying that 

‘‘The population of England and Wales is 
11,000,000 of people, mostly fools,” is seldom more 
prominently demonstrated than in contemplating 
the action of a crowd at a conflagration, especially 
if what they do is contrasted with what they ought 
| to do, 
Our last article was so full of instances extracted 
| (and verified) from newspapers and other sources, 
that we fear our readers might conclude we were 
writing these papers with a pair of scissors if we 
continued our quotations at present. We will there. 
fore now road lightly—in fact very lightly con- 
sidering the importance of the subject— upon a cause 
of fire that is of greater moment and much more 
frequent occurrence than the general public are 
aware of, and which is comparatively with other 
causes a rather liberal contributor to the list of fires 
—especially when looked at as being one. that 
should never happen—we allude to Incendiarigm. 

Gas is sometimes used by the ger ac- 
—r his work, but fortunately he often too 
much, or leaves something undone that interfered 
with the completion of his wicked intentions; but 













their carelessness comes upon their neighbours in 
the shape of increased rates of insurance, whereas 
insurance rates should only have to be calculated 
from risks by accidents or unpreventable circum. 
stances not contributed to by want of ordi care 
or precaution. When it is considered that rates of 
insurance vary from yp ar ge to five guineas 
per cent, on property insured, the public ought to 
see that any fire must be a loss to the offices, as the 
length of time required to cover the risk, even 
without considering working expenses, is so long as 
to be practically a phenomenon, so that we may in 
reality look upon every fire that occurs as an event 
having required from 20 years to 1444 years steady 
insurance to cover it, without reckoning working ex- 
penses, &e., or else an equivalent number of in- 
surances upon which there is no loss. Under these 
circumstances we can hardly afford to play with 
fire commercially, and insurance is not either given 
or accepted as charity. 

There is another point that is hardly sufficiently 
understood by the public, which is thus put in the 
Manchester Courier of Febr 18th, 1874: ** The loss 
by any conflagration is total and absolute, and no 
known advantage to the community at large is de- 
rivable from it either commercially, socially, or 
morally, to place matters in business-like precedence. 
The destruction is irreparable, and the incon- 
venience beyond the range of fair calculation, as its 
extent can never be what we may term ‘ brought to 
‘book.’ This is bond fide fact, notwithstanding the 
| long list of exceptions that in reality only prove the 

rule when looked at calmly. Many of our million- 
aires can date their honestly-obtained business suc- 
cess to a fire, by the way in which they have relaid 
|out the money obtained from insurance, and in the 
present day any man that loses money out of 
pocket from inattention to insurance, or by the 
false economy of taking his own risk, does, in 
reality, deserve his own punishment, when so man 

opportunities are open to him for protecting himself 
against loss in a pecuniary sense as regards value 
destroyed, although not against prospective profits 





disarranged and interfered with by fire, But 
|notwithstanding this personal and individual view 
|of the matter, the to the community at 


large is absolute, although, from being so widely 
spread, it is hardly noticed by apy one in icular. 

e may make a note here in reg to fire 
insurance, that very many of what each of us indi- 
vidually calls ‘the public’ do not properly under- 
stand, viz., that money may be made out of the in- 
surance offices in case of fire. ‘This is a mistake, for 
although the offices lose, nobody honestly gains, as 
no office pays more than is positively lost, so that 
no person can make a profit out of a fire against 
which he is insured unless by false statements and 
declarations, that will place him awkwardly in re- 
gard to another that no office at present established 
takes the risk against.” 





the difficulty of legal proof and the natural anti- 
pathy of every man to cast imputations, only 
founded on suspicion, without having most incon- 
twovertible evidence, renders the charge of incen- | 
diarism, although a rather fruitful source of fires, 
so far as suspicion goes, a rare one in convictions. | 
Fire insurance has often been a great blessing 
to the provident and the prudent, bat.we fear that 
very often evil emanates from it, Persons are to 
be found who think that because they are insured, 
they have no further interest in protecting the 
risk, and who consequently become comparatively 
careless and thoughtless—we may almost call it 
wickedly so—in regard to precautions. ‘They feel | 
that they are ‘‘ covered,” and that any loss they 
may sustain will be reimbursed, and thus they lapse 
into a habit of neglecting little matters which would 
impress them much more vividly had they not 
gradually sunk into a feeling of security thatshould 
not be allowed —much leas fostered. : 
~ Almost the first question asked at a fire is, Are 
the premises insured? ‘Then comes the secondary | 
consideration to the onlooker, What was the cause | 
of the fire? This shows the order of charity in the 
natural mind, but these two queries ought to be | 
considered as one or together in business, because | 
many fires that have happened would not have oc- | 
curred if the property had not been insured. 
How seldom we hear the talkative busybody ex- 
pressing sympathy with the real sufferers, the fire 
office shareholders, who very frequently have to re- 
imburse those who, by their own gross carelessness, 
have contributed towards the destruction of pro- 
rty. Many of the so-called “‘ sufferers by fire” 








Port Dover Bailway. 








pe 
should be looked upon as public malefactors, because 


This extract alludes to those who think that the 
old stock or building will be replaced by a new one, 
but how few consider that when a fire has destroyed 
their property it may not stop, but may commuui- 
cate to the property of some less fortunate, but per- 
chance more deserving, neighbour, or some firemen 
or others may lose their lives in trying to subdue 
that which originated by wilful neglect, not to use 
avy harsher term. 

‘This neglectful, and perhaps dishonest, action on 
the part of such persons could be obviated to a great 
extent by insurance companies not allowing any 
persons to fully insure their property, that is to say, 
no building or goods therein should be insured for 
more than, say, two-thirds of its value, or if it is, 
that not more than two-thirds of the actual damage 
dove to be paid. Owners would then doubtless take 
more interest in looking after their losses by fire 
to the community at large than many now do, and 
the care that would ensue, and the extra precautions 
that many (who under the existing system think 
themselves honest) would take, might very probably 
reduce the losses by fire, which are total and abso- 
lute, without any known advantage being derivable 
from them. 

We will leave the further consideration of Incen- 
diarism to a future paper, when we shall give a few 
notes from actual experience in connexion with the 
subject. 





SuLPHvR os THE Ustow Pactrric.—At a distance of 30 
once pooch tal et knee puss vthghas ten tums dhe 
of Omaha, a i ar 
covered. Thke te said to be one of the most remarkable de- 
posits of native sulphur in the world ; it contains only 15 per 
cent. of imapurities. 
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STEAM PUMP. 
CONSTRUCTED BY MR 4 


We annex engravings of « form of steam 
pump with oscillating cylinders, designed and 


constructed by Mr. A. Schmid, of Zari 
Ia its general design this pamp resembi 
Mr. Schmid’s water-pressure engine (con 
structed in this country by Messrs. Fielding 
and Platt, of Gloucester), which was illus 

trated by us on page 159 of our thirteenth 
volume, the ouly differences being in the 
proportions of the parta, and in the fact that 
instead of a single cylinder, supplied with 
water under pressure, there are, in this case, 
two cylinders placed opposite to each other 
one cylinder being supplied with steam and 
the other acting as a pump. As will be 
seen from the annexed views the two piston 
rods are coupled to the same crank pin, the 
crankshaft carrying at each end a small 
fiywheel. On the underside of @ach cy 

linder is a curved face, which forms the 
valve face, this face being curved to an ar 
of a circle struck from the centre of the 
trannions, and working on a correspondingly 
shaped concave face formed on the base 
plate. In each of the cylinder faces are 
two ports communicating with the ends of 
the cylinder, while in each of the fixed faces 
on the base plete are three porte. In the 
case of the fixed face corresponding to the 
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bave before expressed a favourable opinion 
of Mr. Schmid's pumps, and we need only 
repeat here that they work with great 
smoothness, their construction is very simple, 
and the details of their design are capitally 
worked out. 


A Stamsovi Texuivvs.—In view of the 
approaching expiration of the period at which 
the Roumelian Railway Working Company 
will emerge from its present transitory stage, 
preparations are being made to worthily com- 
mence its new term of existence by the in- 
auguration of a number of important improve- 
ments. The central terminus and warehouses 
of the company at Sirkedji-Iskelessi have been 
finished, so that the cereals, which will be 
brought to the capital during the winter, will : 
be properly protected from the weather. The fuaayienieestss 
construction of the new warehouses leaves 
nothing to be desired. 


Derr-Sea Socnpines.—The United States 
steamer Tuscarora. which has been making 
soundings for the Pacific telegraph cable, has 
arrived at San Francisco. The Tuscarora was 
absent exactly one year surveying the line of 
soundings to Japan. The first attempt, from 
Cape Flattery, was abandoned, owing to the 
latemess of the season, and soundings were 
made on and off the coast from Cape Flattery 
to San Diego. From San Diego soundings 
were made to Honolulu, and from Honolulu 
to Yokohama, by way of Bonin Island. Along 
this line the test depth was 3287 fathoms, 
or nearly 20,000 ft. From the Japanese coast 
two lines were started, but they were aban- 
doned on account of the great depth of water. 
A third line was found feasible and was run 
to Kurile Island in the Aleutian group; 
thence to Ounalaska and thence to Cape 
Fiattery. On this line the greatest depth of 
water was 5} miles. 

i Navi@atios ov rar Daxvse.—A commission, despatched Wesrerays Avsrratis.—The revenue of this colony—long 

As Avstaatias Ligutmovss.—The Victorian Government by the Government of the United States to examine the various | the most stagnant of the Australian group—amounted last year 
has resolved to place warning light at Port Netherby, on | water-works systems of Europe, has arrived in Vienna to to 140,6861. The expenditure of the year was 119,651/. The 
the west coast of King «Island. A lighthouse is also to be | inspect the works whieh are now being carried on for the | surplus was devoted to immigration, public works, telegrapa 
erected at Cape Nelson. unprovement of the navigation of the Danube. | extension, and harbour improvements. 
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COMBINED PLANING AND SLOTTING MACHINE AT THE BARROW SHIPBUILDING WORKS. 
CONSTRUCTED BY MESSRS. FAIRBAIRN, KENNEDY, AND NAYLOR, ENGINEERS, LEEDS. 


In our notict, last week, of the works of the Barrow 
Shipbuilding and Engineering Company, at Barrow-in- 
Furness, we mentioned two combined planing and slotting 
machines of special design which had been constructed for 
the above works by Messrs. Fairbairn, Kennedy, and Naylor, 


of Leeds. 
by the above perspective view. 

As will be seen from our engraving the machine is self- 
contained, and is independent of any attachment to a wall, 
4n important point, as machines employed for heavy work, 
if partially fixed to walls or pillars, can rarely be depended 
upon for aceptacy. This is particularly the case if the 
walls carry rails for travelling cranes, the motion of such 
cranes frequently having an important disturbing effect on 
' pporting structure. The tool we illustrate may be 

i asa planing machine, having combined with it 


n one side a couple of slotting machines placed back to 
back The slotting machines have each an independent 
table, counterbalanced by a chain and counterweight, these 
tables being each moved vertically on its frame by a driving 
screw 


For some purposes the two driving screws can be 
and driven together, the two slides or tool-holders 
being also connected by a bar in front of the main frame, 


couple 


One of these machines we this week illustrate ; 





and a number of 


and ratchet gear 

however, the two tables are 
move as one, and the serews being’ disconnected, 
driven by suitable gear acting on racks on their underside. 
Either of the slotting tool boxes is employed to carry the 
planing tool, these tool boxes being provided with proper feed 
motions for this purpose. 

The machine will plane 20 ft. in length, and slot 10 ft. 
in beight with either of its slotting heads, while the tables, 
&c., are of sufficient size to carry cylinders up to 10 ft. 
diameter, or marine engine bedplates of the largest size. 
Altogether the tool is a remarkably fine one, and most 
creditable to its makers. 





A@RicutTuRat Macuinery.—The demand for agricultural 

i is reviving in the Western States of America. At 

Chieago several reaper factories have been scarcely able to 
execute the orders which have poured in upon them. 








en ee ee 
pre nestery Be Ss members of the North 
ciation of Managers—we are in « position to say some~- 





the aid of the engravings on page 266. cea gh. 4 
| Fig. 1 gives a side view of the charging with 
| the mouthpieces of two retorts shown to the left, 
| gives a view of the same macline at the 
| actuated. This machine essentially consists 
A, which is 3 ft. long and 6 in. in diameter, and fixed 
frame formed of two J-shaped bars. Passing through the 
ends of the cylinder there is a piston rod, on each end 
| which there are two pulleys B B, 
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passed, as also round the pulleys CC. As 
once seen, the effect of this arrangement is to multiply 
both the speed of the chain and the distance which 
it travels, as compared with the piston. The ends of the 
chain are passed half round the end of the barrel D, 
to which the scoop E is attached. This barrel is re- 
tained in position and prevented from turning by means of 
acatch; bat when the water (which is the motive power) 
is turned on, the first action is the advancement of the 
scoop into the retort, then the catch is released, and the 
piston, still advancing, turns the scoop. By reversing the 
stop-cock the scoop is withdrawn, the catch again re- 
leased, and the scoop is turned back to its former position. 

The barrel which carries the scoop is supported on two 
collars H H, the back one resting on two small wheelswhich 
run on the bottom flanges of the J-bars, while the wheels of 
the front collar run on the tops of the same bars. The back 
collar travels with the barrel, and the front one travels with 
it until it reaches the end of the machine, after whieh the 
barrel slides through the collars, as shown by the dotted lines. 
It will be observed that the effect of this is that, when the 
in the collars. 
the retort, the 
being free to 
motion, the seoop is 
»mmodate itself 
m the depo- 
scoop should 


will be at 


iT) 








scoop is clear of the retort it rests firmly 
When, on the other hand, the is in 
collars being close together, and 
rise, and likewise having a sligh 
allowed to move freely in the retort and a 
to any irregularities, such as th 
sition of carbon. It is not nece 
bea half circle 

Various methods might be employ 
bat after much Mr. 


advisable to bring t! 


scoop 


I 
he front one 


’ 
, 


side 





. arisil 


seary toat 
yed for filling the seoop, 

Foulis thought it most 
machine ia boxes, of 


considerat 


the : 


val 


which three are represented in Fig. 2 at OOO. Each of 
these boxes is made sufficiently large to contain enough 
coals for one retort. Three or more of these boxes are 
placed on a small track or carriage, which can readily be 
brought alongside the machine As shown at II, the ma- 


chine has two light cranes fixed to it, which are connected 
together so as to keep the weight parallel to the position in 
which it is lifted. The chains from these two cranes pass 
round the barrel K, which is tarned by a rack and pinion 
actuated by an hydraulic cylinder L. As indicated at Na 
small cylinder is fixed to the side of the frame for turning 
the cranes, 

A brief re‘erence to the engravings will at once make 
the construction of these coal boxes understood. The 
bottom of the box is made to open along the middle line 
throughout its entire length. When the box is lifted, the 
bottom is kept close by the chain P P; the box is then 
brought over the e-oop, by the motion of the cranes, aad 
lowered on it. The levers § 8 fall into the catches TT, 
aod when they are lifted again the chains are released, the 
bottom of the box opens, and the coals immediately fall into 
and fill the scoop. In practice, it is found to be quite as 
to fill the coal boxes in the coal store as to fill an ordi- 
nary wagon or barrow. A cylinder is fixed on the charging 
machine to drive the rack and pinion shown at W, Fig. 2, 
for moving the machine along the retort house in froat of 
the 

All the working parts of the machine are attached to the 
I-bars, and, therefore, when it is necessary to charge the 
tup row of retorts the frame is raised by the hydraulic 
cylinder shown at Y, as wiil easily be understood by refe- 





easy 


retorts 


rence to the engravings. The machine shown in the draw- 
ings is constructed so as to be suited for settings of five 
retorts in one oven, which is the system adopted at the 
Dawsholm Gas Works; but machines have been designed 
by Mr. Poulis for settings of seven or nine retorts What 


will be found in practice to be less complicated, however 
a machine set on a low frame, and so constructed 
bottom row of retorts, leaving the machine 
already described to charge the two upper rows. The whole 


is as 


charge the 








fitted to the spindle of the stop-cock ; 
the amount of labour to a misimam, a small cylinder D, 
Fig. 5, is fixed to the side of the frame, by which the stop- 
cock istarned. All that the man in charge of the machine 
has to do in drawing the retort is to give a half-inch stop- 
cock a quarter turn either way, according as he wishes to 
send the rake into, or to withdraw it from, the retort. As 
shown at E, Fig. 3, a short handle is fixed to the end of the 
tube by which the rake may be guided in entering or leaving 
the retort. A portion of the waste water from the machine 
passes down into a drain formed in the floor of the retort 
house, and goes back to ‘the well to be rey umped and used 
over again for the machine, while the other 
portion passes by the pipe F to the frovt of the ma hine, 
and is showered down epon the incandescent coke as it falls 
from the retort. Nownore water is lost, t! than is 
necessary to quepoh the coke. At Ii there is shown a 
eylinder, which is fitted on the ma: line for moving it along 
the house. 

The water which is used for act 
conveyed to it by means of a fiexi'le 
teeter, and of sufficient length to enable the 
work thrduch a distance of 6@ft. This tulx 
to the machine by an ordimary bayonet joint, so 
easily disconnected. Another tube is then connect 
the machine, aud another 60 ft. travelled, and so on throug! 
the length of the house. 


but in orderto reduce 


verefore, 


ve machine is 
1} in. in dia- 


machine to 


satin 


is attached 
as to be 


i with 





Two rakes are shown on the drawing, fixed on one frame, 
but it is evident that amy mumber may be fixed to one 
frame to suit the retort settings. In working the machi: 
it ia found better to send the rake half-way into the retort 
and draw half the charge, aad then send it in all the way 
and draw the remainder. Uniler a pressure of 70 lb. per| 
square ineh, the speed of the rake going into the retort is 
about Sft. in four seconds, so that, although it has to be} 
sent inte the retort two or three times, less than a mi 
is quite sufficient to draw any ret | 

The charging machine is supplied wit! r in a manner | 
similar te that described in connexion with the drawing | 
machine. It was at first thought that some difficulty t 


be experienced with the flexible tubes, but on inquiry it 
was found that they could be made strong enough to 
enable them to withstand a pressure of upwards ef 200 1b. 
per square inch, which is far above what is required in 
actual practice, and no difficulty has attended their use 
since the machines were brought into successful operation 
early in the present year. The quantity of water required 
depends upon the pressure of the water, because the higher 
the pressure the smaller may be the cylinders; but in all 
it will be found better to a force pump to the 

and run the 


cases nx 


with umulator, 


engine of the works, an ac 
water back to the well to be repumped. ty adopting 
sach arrangements no more water is lost than is pecessaty 


to quench the coke, and a comparatively small pump will 
be found to be sufficicat. 

By the use of these machines four men can draw and 
charge sixty single retorts per hour. The work (especially 
of the drawing machine) is very easy, and the men can 
easily continue drawing and charging, without stepping, for 
two hours, after which it may be necessary to‘ allow the 
machines to stand for half an hour or an hour for cleaning 
and oiling, when they will be again ready to goon. In 
smaller works two men will be found sufficient to work the 
machines at the rate of thirty retorts per hour. Each 
manaser will be able to calculate from this what the saving 
in his particular case will be. 

Since the foregoing was written we learn that the ma- 


hines have been much simplified. The drawing machine 
is now being made with only one rake, which is raised or 
lowered to suit the retorts of different levels; and the 


charging machine is also made to charge retorts at all 
levels 

We understand that the Manch 
Commissioners have resolved upon adoptin 
machines, Messrs, Woodward 
being entrusted with their construction. 
Brothers and Holman have been 


ter Corporation Gas 
these stoking 
of that city, 
Messrs. Tangy® 
appointed makers for the 


g 


and 5 


ns 

















motions of the machine are controlled by the man standing 
on the platform at U, who has four separate stop-cocks 
within easy reach 
The retort-drawing ma s shown in Fig. 3&8 
while Pig. 4 represents the work end Its essential 
feature is a malleable iron tube A, whose in al diameter 
is 2) in., and whose length dé Is he length of the re 
tort to be drawn. Working in this tube there are a piston | 
and piston rod, and to the latter an ordinary drawing rake 
is firmly fixed by bolts. The tube is supported on a light 
angle-iron frame, and is hung ia the centre on a double 
joint, so that it may be freely moved in any direction, At 
C there is shown a four-way stop-cock, which is attached 
to the frame, and by turning which the water may be | 
passed to either end of the tu On the spindle of tl s| 
stop-cock there is a pulley, about 6 in. in diameter, to which | 
is attached one end of a short chain, the other end being fixed 
to the end of the drawing tulx The mode of working is | 
as follows: When the stop-cock is tarned to the pr per | 
position for sending the rake into the retort, the pulley, | 
| 


turning with it, draws down the end of the tube and elevaies 
the rake (as is indicated by letted lines), that it 
passes clear over the top of the coke. But when the stop- 
cock is turned in the opposite direction, so as to admit the 
water to the other end of the tube, the rake falls into the 
coke, which is then drawn out, the wh 
similar to that performed in drawing by hand, inasmach 
as the rake is as free to move in any direction in the 
retort as a hand-rake would be. The operation of turning 
the stop- cock, and, of course, of elevating or depressing 
the rake at the same time, may be effected by a baud lever 


the « 80 


le action being very 





| gravings, that but a very brief descript 


metropolitan district and a large portion of England; and 
Messrs. Laidlaw and Son, Glasgow, are the appointed 
makers for the northern part of the kingdom 
HUNGARIAN GOODS LOCOMOTIVE 
We give this week a two-page engraving, as well as 


r views on page 253, of a locomotive inte 
m the Hungarian State Rai It 


led for goods | 






vice ways. is locomotive | 








| 

is, as will be seen, a -ix-coupled engine arranged on the Hall | 
system with outside cylinders, outside frames, and inside | 
vaive gear, and was constructed at the works of the Hun- 
rarian State Railways at Pesth—works of which Mr. F. | 
Zimmermann is the manager, | 
The general arrangement of the engine and the chief de- 

} tails of its Construction are so cieariy shown in our en- 


1 will be necessary. 
invariably with the Continental 
goods engines, the axles are all situated under the barrel of the 
boiler, so as to get. a short wheel base, while to facilitate the 


As is almost the case 


va of 


passage of curves asmall amount of lateral play is allowed to 
the trailing axle. The wheels, it will be noticed, have cast- 
iron bosses. The axle boxes and guides are without adjusting 


wedges, and the driving and trailing springs are connected 
by compensating beams. The axle bearings are formed on 
the bosses of the cranks, as shown in the plan. The diameter 


| 


of the wheels is 3 ft. 11} in., and the wheel base 10 ft. 4} in., 
the axles being placed equal distances apart. 

The frames are each composed of two plates with distance. 
pieces between them, and they are firmly connected by 
transverse stays, except that at the leading end there js 
that want of efficient means of insuring “ squareness” of the 
engine which we have had occasion to allude to on previous 

asions as distinguishing so many Continental—and par- 
ticularly Austrian—locomotives. The cylinders, which are 
183 in. in diameter, with 24fin. stroke, are, in the engine 
we are describing, well fixed to the frames, and the two 
valve chests are, as in some engines of which we hare 
already given an account, connected at the bottom by « 
heavy wrought-iron plate bolted to them. The slide valves 
f the Haswell pattern, and the link motion is of the 
nenson type, its principal dimensions being given by 


are o 


Stey 





the diagram on page 258. It will be noticed that the fore-gear 
eccentric rod is coupled to the bottom of the link, instead 
of to the top, as usual. A somewhat complicated form of 


valve rod also is employed to transfer the motion past the 
leading axle (see longitudinal, transverse sections, and 
plans). The engine has a total heating surface of 1379 
square feet, a grate area of 17.6 square feet, and weighs, in 
working order, 36 tons. 


CARBONIC ACID GAS ENGINES. 
To rus Eprror oy Exernernine. 
Srr,—Under the heading “ Carbonic Acid Gas Engines 
the author of a leading article in The Engineer, of August 
the 25th, mentions my new method of preparing compressed 
carbonic acid as deseribed in the Chemical News of June the 
19th last, and other papers, and speaks of my expectations 
regarding the practical application of my invention as a 
motive power. That this becomes a subject for argument 


cannot but be agreeable to me, as many a good thing fades 
away into oblivion for the want of being spoken of, while at 
the same time I consider it the duty of a scientific man, ia 


spite of his pardonable human vanity, always to be glad of 
being corrected, for m igis amica veritas. 

The article in The Eagineer, however, has made an un- 
pleasant izapression on me ; its tone is disagreeable and calcu- 
lated to hurt my feelings, while the contents are superficial 
and beneath the importance of the subject. Or it is possible 
that though a successor to steam is a very serious matter to 
everybody (the author included) its importance has suffered 
in the eyes of the writer in The Hngincer because it came 
under his notice through a circular “ but indifferently trans- 
lated into English from the Dutch.” I cannot think this, 
but no one ean command his neighbour's politeness and good- 
will nor interfere when an author chooses to treat his readers 
to hasty jottings. Nevertheless I am afraid the article in 
question may, for convenience sake, be considered by some 
a sound criticism, the results of which are found at the 
end, where my proposal to use earboleum (liquid carbonic 
acid) as & motive power, is judged and condemned to an un- 
timely end before a tribunal composed of the author alone! 

But let us consider the article in The Engineer of August 
the 28th, and see what it contains: The first eighty-two 
lines embody a treatise on the compression of gases as found 
in any good schoolbook® and known to any one who has the 
faintest notion of the subject, the following thirty-nine lines 
éofitain a not very successful combination of words taken 
from my own circular, and the last twenty-three lines are the 
author’s very own, and represent his criticism proper. 

Allow me here to repeat the qtintessence of my proposi- 
tion; my thesis is, that when carbonie acid is absorbed by 
soda and by slowly heating is afterwards expelled again, 
this process can be represented thus: Soda acts first as 4 
compression pump (by absorbing) and at the same time as a 
reservoir of com: carbonic acid from which it afterwards 
is drawn OF by-the application of heat. The generation of 
earboleum (liqdid carbonic acid) consequently costs no more 
in the shape of fuel than the quantity necessary for the above 
expulsion, while the work of compressing by means of soda 
costs nothing. When the carboleum, however, has returned 
to the nataral at herie pressure and temperature it a!s0 
has absorbed again an amount of heat equivalent to the 
work done in compressing it, and as the heat equivalent 
to the power of that compression is gone during the process 
of bicarbonisation, this amount only, apart from the unavoid- 

le losses from radiation, &c., has been employed for pro- 

using the work required. The carbonic acid as well as the 
soda have returned to their original condition as at the 
beginning of the operation, and can again and again be used 
for the same purpose. 

The author in The Engineer criticises the above as follows 

He begins by saying that my arguments look very well 
on paper, but instead of following this up by proving that in 
actual practice it would be different, he does nothing of the 
sort, and though a moment before he quotes my own words, 
“the work of generation depends on the application of heat, 
he throws the worst accusation at me he possibly could in- 
vent by the smart saying, “ but it is obvious that Dr. Beins 


| believes that he can get something in the way of power for 


nothing in the way of coal.” I know no fit terms for this 
inaccuracy without offending. After this he explains the 
operation as | did it a few lines before and adds, “ The work 
lone will be just the same whether the gas is compressed in 
the process of manufacture from soda or potash, or by hand, 
or by @ steam engine,” and further, “ The carbonic acid 1# 4% 
powerless in the whole cycle as water in a boiler, or ts 
piston in an engine.” 

All this no doubt is true, but it is equally true that the 
writer of the article ia question will never set the Thames on 


® | We differ from Dr. Beins here. The eighty-two lines 
referred to certainly do not contain the information to be 
found in any good schoolbook. They, in fact, contain some 
important errors — errors which are converted into gros 
blunders by the “ explanations” given in our contemporary # 
article of the 4th inst.—Ep, E.] 
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fire; it is a little too naif'to startle the reader with the pro- 
found remark that liquid carbonic acid acts the same by 
whatever mode it be compressed. The question, however, is 
how it is compressed ; which is cheaper and preferable ?— 
compression by hand, which is expensive, or by steam, which 
undoubtedly is cheaper, or by soda, which is the cheapest 
known up to the present day ? 

In the following sentence our author says, “It does not 
require much experience to become aware of the fact that 
carbonic acid is an exceedingly inconvenient medium to deal 
with in the development of power from fuel.” Io answer to 
this I must state that I even now am engaged on the making 
of an engine with which I hope very soon to prove that this 
seeming inconvenience is a myth and no more, unless indeed 





one wishes to do away with very high pressures, which re- 
mains a matter of taste; as for me I am convinced that a 
ca um engine is far less dangerous than a steam engine. 


The author further is entirely wrong in saying that com- 
pressed air could be used as a motive power just as well as 
cart acid, This is only true when the compressed force 
sontained in the quantity of compressed air is equal to 

contained in the earboleum; but we must consider this, 
at 1 litre of carboleum at a tension of 50 atmospheres equals 

res of atmospheric air of the same tension, and that the 
r carbonic acid consequently may be eight times 
the other. 
must consider what would happen in case the 
na carboleum engine by some mishap, or in the | 
f working, became more than 50 atmospheres. If | 
worked by compressed air it would decidedly become | 


r 


ervoir f 


rt 


nar 


jlangerous, but not so now, for in that part of the engine 
a the normal temperature is found the carbonic acid is 
nsed into a fluid, and there can be no question of 
r. Is not this an advantage ? 
withstanding his sweeping condemnation, the writer in 
T cer winds up by expressing his opinion about the 


iluty of expe 
for instance 


“1sm 


ting something of my invention for inferior 
, for making aérated waters. Further | 
ati loes not mention. But in The Hn- 
er of September the 4th he refers to his former article, and 
t the compression of gases, at the end of 





“a 


ys his criti 


irther speaks ab 


his modus operandi, and differs in this respect from most 
manufacturers of arated waters, who are anything but 
satisfied with the old method, and continually complain. 
Knowing all this why have the friends of the writer in The 
Engineer, why has Faraday put his light under a bushel 
instead of using it for the public benefit? 1 hope for their 
own sakes, and partly with a view to other useful applications, 
they did not know my method. 
In asking you to publish the preceding in your valuable 
paper, I cannot deny that, to a certain extent, I ask your 
in a purely personal matter, but my excuse is that by so 
doing I bring before the world’s judgment a great scientific 
and industrial question to which I attribute such vast im- 
portance that I could almost wish it to be resting in abler 
hands than those of 
Yours respectfully, 
Groningen, September, 1874, Dr. 1. Berns. 


COMPOUND ENGINES WITH RECEIVERS 
v. EXPANSIVE ENGINES, 
To tae Epiror or Exoryesatna, 

Sir,— The Engineer having again a leader on this subject, 
in which the period, or time, during which condensation 
takes place in the cylinders, is taken to be that during which 
the same are in communication with the boiler—permit me 
to place before your readers a few simple calculations based 
on the sizes of engines proposed by The Engineer, viz., a 
24 in. inte a 48 in. cylinder compared with two 34 in. ey- 
linders, all with 34 in. stroke; the pressures, however, in 
these to be such as are usually shown by indicator carda, 
such, for instance, as those in the last number of The En- 
gineer. 

I will compare : 

1, The Areas exposed to Boiler Steam.—The compounds 
expose the whole of the first cylinder and piston, say, 
30 square feet. The expansive engines expose 63 square feet, 
cutting off at one-eighth of the stroke. 

2. Time during which these parts are in contact with 

boiler steam (during which the slide 
| valves open). The circle in the dia- 
gtam shall represent the path of the 


| q 
A i 











which he observes that since writing his former article he has 
arned that my process is not in any sense novel, “as it was 
practised on a sma!) scale by Faraday many years ago.” This | 
is & ; n, and I think one might have expected | 5 
f P I have most carefully read all books | 
tr n this subject I could get hold of, but I have found | 
g, and none of my friends, or of those to whom I have | 
8 about the matter, amongst whom there are those whose | 
panes are mentioned with respect in scientific circles a)] over | 
the world, have ever heard of my method. | have lately had a | 
very gly contested suit about the originality of my process 
t a special court of Patent Law Commissioners, and 
have received from London letters of inquiry from parties to 
whom my method was new, though they had worked with 


compressed carbonic acid these 25 years ; and though I have 





met with people, who in conversation, or almost at random, | 
" ulready had seen it, they always ended by confess- | 
g y were wrong. The criticising writer in The Engineer | 
evidently does not mean the well-known experiments of | 
Loir 4 Driou (see “ Comptes Rendus,” 1861, Book lii., p. 748), 
by which they got a tension from 3 to 4 atmospheres from | 
bicar ute of soda, and afterwards completed the com- | 
pression into a fluid by forcibly cooling it with evaporating | 
am ia. But no, he seems quite certain and decidedly | 
r ns and means Faraday, and this great man, could he 
but know it, would, I think, exclaim “Save me from my 
That Faraday made instantaneously almost, liquid | 
Mr acid of from 50 to 60 atmospheres from bicar. | 
bor f soda by no other means but by simply heating it, | 
I y not believe. I may not believe withort good | 
prools to the contrary, that this great and elever observer, 









we ry one to whom I have shown the magnincent 
pher von, could have failed to grasp its importance, to see | 
* seems marvellous to ali other men who work with it. | 
W writing I have a small contrivance for experiments at | 
It is a small brass tube, acting as a retort, § in. | 
r, and 9 in. long; as reservoir and pressure gauge at | 

me @ barometer tube ie used, which at the open 
er 1s a small mercury columr When any one taking an | 
ré n the process comes to me and wishes to see the ex- | 
I nt, I have only to light a small spirit lamp under the | 
ret and in eight or ten minutes the glass tube is filled a 
few inches high with carboleum, thus showing the different 
an compress after any given period. Such a small | 
contrivance is easily fitted with the neceasary apparatus for | 
making an excellent thing for experiments in sehool or | 
ge laboratones. I even think the whole might be closed | 
for a because the carboleum when the lamp is | 
extinguished is entirely absorbed again by the soda in the | 
t A more interesting, sunpler, cleaner, and easier ex- | 

| cannot be imagined, end can it be believed that 
Faraday would not have tound this out when once he knew 
the method of getting at it oe repeat what I wrote before | 
In ty not believe it, and | must beg the writer im The | 
I neer to tell me where I can anywhere fiod the written | 
r printed proof of what he asserts, for, as a matter of course, 
y bla k or white can satisfy me in this. 

j 


ut even if this proof be fortheoming, I shall proceed with 
appheation of my invention, and go on making com- 
1 carbonic acid out of the bicarbonates of soda or potash 
I may inform the writer in The Engineer that since the 
1 Sept. a manufactory of aérated and mineral waters based 
my method has been opened by Mr. G. Lotman, a well- 

wn chemist in Amsterdam. He works entirely without 
mpression pump or acids, and the waters manufactured by 
are chemically pure, and contain fully 10 per cent. more 
nic acid than when made in the ordinary way, which 
s has this disadvantage, that a large amount of atmo- 
Serie air gets also impregnated, and this greater per- 
age of pure carbonic acid is so manifest that even the 


kr 













“sual consumers confirm the testimony of the chemists who 
bave ezamined 


t 


Mr. Lotman is thoroughly pleased with 





ey , 
| posed to Boiler Steam —In the compou 


| to differences 50 Ib. and 75 deg. 


| the pair of expansive cylin lers 101 square feet, viz., the 


| named parts.—In the compounds from — 11 lh. to + 5lb., 


only one out of many to be considered, but these calculations 
may help to illustrate what is perfectly understood in prac- 
tice 
out steam jackets, these latter are a necessity for a pair of 
expansive engines such as The Eagineer upholds. 


cently contracted t> furnish a large qu 


crank, and « 4 the stroke, of which ac 
is the eighth part, steam being cut 
off in the small cylinder of the com- 
pounds at half stroke ; 


lution of 





ia as 13 to 12 in favour of the latter engines. 
f Pressures and Tem iturca of Parts ex- 

nds trom 5 ib. to 56 Ib. 
above the atmosphere, and from 228 deg. to 303 deg., equal 


eylinde Ts ; 


this 
8. Differ 


rences 
| 
In the expansive engines these figures will be from minus 
11 Ib. to plus 551b., and from 150 deg. to 303 deg., equal to | 
66 Ib. and 153 deg 
4. Surfaces exposed to the Condenser.—In the compounds, 
86 square feet, being all of the low-pressure eylinder, and in 


whole of both eylinders; but from this I will deduct 63 
sqnare feet, having considered this surface in connexion with 
boiler steam, leaving net 38 square feet. 

6. Range of Pressures and Temperatures in these last- 
and from 150 deg. to 228deg., equal to 161b. and 78 deg., 
and I will take it at the same in the expansive engines, 

6. The Receiver will present about 50 square feet to varia- 
tions of pressure of about 7 |b, and variations of temperature 
of about 20 deg. 

Before summing up these various items, I will explain my 
reasons for taking vanations of pressure into account, viz., 
the greater the pressure during the admission of steam into 
a cylinder, the more closely must it be in contact with the 
iron, and consequently the more rapid the condensation ; 
but when the slide valve is closed and re-evaporation com- 
mences, then this very pressure will tend to reduce the 
evaporation and consequent cooling in the cylinders—espe- 
cially will the back-pressure in the high-pressure cylinder 
of the compounds tend to keep this hot and ready to receive 
ts boiler steam. 

SUMMING UP. 

For the Compounds.—( Areas exposed to boiler x pressure X 
time X temperature) + (area of receiver X pressure X tempe- 
rature) + (area exposed to condenser X pressure x tempe- 
rature) 






= (30x 50«13«75) +(50«7 x 20)+ (86x 16 « 78) 
= 1,462,500 +7 000 4-107 828= 1,576,528, 
Por the K. pansir Engines — (Areas exposed to boiler x 


<temperature)+(area exposed to the evn 
pressure ~ tem perature ) 
68 x 66 « 12 x 158)+( 16 » 
7,653,088 +47 4247 6" 1,512. 
These figures would show that in respect to condensation 
in the engines, the compounds are nearly five times better ; 
but of course this item of condensation in the cylinders is 


pressure x time 
lenser > 
tk» 


8 


that although compounds will give good results with 


I remain, Sir, yours respectfully, 
F. W. C. 


September 28th, 1874. 


A rolling mill at Columbus has re- 
antity of rails to a rail- 
road company at 62 dollars perton. {his ts said to be 3 dols 
per ton less than the price at which the same quantity of 
rails could be delivered from here to the same part of the 
United States. 


Amenitcan Ratt. 


twice a ¢ will | 
be the time of admission for one revo- | 
the compounds, and four | 
times ad that of the pair of expansive | 


| carried out to low-water line. 





SEA WORMS. 
To ruz Evtron or Exoryzentsc. . 
Sin,—Mr. Thomas A. Buckley seeks information. Creo- 
soting will prevent the attacks of the tered navalis. 
The writer placed a block of Memel 12 in. by 6 in., or 72 
square inches sectional area, not creosoted, between two blocks 
of the same area and placed them in seawater, and 


the third year and found the creosoted wood sound, whilst 
the middle piece was much eaten by the worm. 

The arrangements for creosoting are simple, and Memel 
thoroughly impregnated* under his own superintendence cost 
sixpenee per foot cubic for material, labour, depreciation, and 
maintenance of plant. 

T. R. Wrvpen. 

Engineer's Office, Rosslare Harbour Works, Wexford. 





ENGINE, 
To tue Eptror ory Exornegntxa. 
Siz,—As an inquiry appears in your last issue as to our 
engine, we beg to inform “ Ross” and your other readers, 
that no failure has taken place. The engine at Messrs. 


Dudgeon’s has been much delayed in consequence of two 
faulty places in the main casting, which wil) necessitate its 
being recast, and we think of modifying the pattern #0 as to 
make the casting more simple. We quite agree with “ Ross” 
as to the importance of the experiments which we are pre- 
paring for; and we think that the trial of the marine engine 
| will be one of the most interesting that has ever taken place 
jin the annals of steam navigation. Whether Mr. Burgh’s 
calculations will be verified or not, it will still be a great boon 
to shipowners. 

| Wedo not protrude ourselves before the public un- 
| necessarily, and when we have solid facts to lay before your 
readers (which will be very soon) we shall be happy to do so. 

Ve are, Sir, yours truly, 
Moy axp Suri. 

, Sept. 26, 1874. 
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37, Farringdon-street, London, F.C 

NOTES FROM THE SOUTH-WEST. 

Milford Docks.—On Monday the first general meeting o 
the Milford Docks Company took place at their Ix m. hel 
offices. In the absence of Mr. Reed, Captain Walter Wood 
occupied the chair. The chairman, in moving the adoption 
of the report, said that, in order to comply with the terms of 
the agreement with the Great Western Railway Company, the 
works bad to be commenced immediately. According|y, with 
the sanction of the Great Western, a start was made on the 
8th of August last. Since that date the powers acquired by 
the company for the compulsory acquisition of land had 
been exercised to the extent necessary for the works, and 
substantial progress had been made with the latter. Tho 
engineer of the es stated that the earthworks were 
progressing favourably. There were upwards of 150 men at 
work, and an embankment was being rapidly formed, and 
The contractor had made 
greater progress than he (the engineer) could possibly have 


| anticipated, and he had no doubt that the works would be 


fully completed within the time specified—two and a half 
years. 


Welsh Associated Coalmasters.—The Associated Cl 
masters of Monmouthsbire ond South Wales, at a meeting at 
Cardiffon Monday, resolved to discontinue the day-to-day 
contract, and to substitut# for it the usual conditions in- 
volving a month's notice. An exception, however, was made 
in the case of the Caerphilly collieries, the men at which are 
now on strike; and so far as the men employed there are 
concerned, the effect of the resolution will be to make it ex- 
ceedingly difficult for them to obtain employment over the 
ground covered by the association. 


Pollution of Streams.—The rural sanitary authority of the 
Newport district, in their efforts to keep the local rivers as 
much as possible from pollution, summoned two persons on 
Saturday for throwing filth into a brook running through 
Risea. There are a great many houses, it appears, from 
which refuse is consigned to this particular stream, and the 
inspector stated that he had served as many as fifty notices 
upon persons responsible for the nuisance. The magistrates 
adjourned the case in question, in order to give the defen+ 
dants an opportunity of remedying the evil complained of. 


Okehampton and Lidfurd Railway —Colonel Hutchinson, 
of the Board of Trade, has completed bie inspection of the 
Okehampton and Lidford Railway, and passed it. The only 
work remaining to be done is at Lidford junction. 


Newport Abercarne Colliery Company (Limited),.—The 
work of sinking the pits has been steadily progressing, and 
the first seam ot coal has been reached. The first coal was sense 
to Newport on Friday afternoon by special engine of the 
Monmouthsbire sng and Canal Company, amidst great 
demonstrations of joy. The trueks were decorated with flags, 
and the explosion of fog signals profusely upon the metals 
announced the event in the neighbourhood. 


Pontypool, Caerleon, and Newport Railway.— Mineral 
trains have commenced running on the Pontypool, Cacricon, 
and Newport Kailway, and the line is expected to be opened 
for passenger traffic in a few days. 


* That is, 10 to 12 lb. of creosote pressed into every eubie 
foot of wood under pressure of not less than 120 ib. per square 
ineh, after it has been subjected to a vacuum for an hour. 
Harvey and Co., of Hayle, in Cornwall, made the plant the 
writer used jast, and would probably supply Mr. Buckley 
with details. This plant stood the vacuam and pressure pro- 
cess without a Jeak of hitch after fairly in work—a good me- 
chanic’s job is easential to success—and the practice of merely 
passing wood hastily through the process nomically—sey, 
putting in 6 ib. of ereosote— will pct preverve the wood. 
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passed, as also round the pulleysC C. As will be at 
ouce seen, the effect of this arrangement is to multiply 
both the speed of the chain and the distance which 
it travels, as compared with the piston. The ends of the 
chain are passed half round the end of the barrel D, 
to which the scoop E is attached. This barrel is re- 
tained in position and prevented from turning by means of 
acatch; but when the water (which is the motive power 
is turned on, the first action is the advancement of the 
scoop into the retort, then the catch is released, and the 
piston, still advancing, turns the scoop. By reversing the 
stop-cock the scoop is withdrawn, the catch is again re- 
leased, and the scoop is turned back to its former position. 

The barrel which carries the scoop is supported on two 
collars H H, the back one resting on two smal! wheels which 
run on the bottom flanges of the J-bars, while the wheels of 
the front collar run on the tops of the same bars. The back 
collar travels with the barrel, and the front one travels with 
it until it reaches the end of the machine, after whieh the 
barrel slides through the collars, as shown by the dotted lines, 
It will be observed that the effect of this is that, when the 
scoop is clear of the retort it rests firmly in the collar 
When, on the other hand, the scoop is in the retort, the 
collars being close together, and the front one being free to 
rise, and likewise having a slight side motion, the seoop is 
allowed to move freely in the retort and accommodate itself 
to any irregularities, such as those arising from the depo 
sition of carbon. It is not necessary that the scoop should 
bea half circle. 

Various methods might be employed for filling the seoop, 
bat after much consideration Mr. Foalis thought it most 
advisable to bring the coals to the machine in boxes, of 
which three are represented in Fig. 2 at OOO, Each of 
these boxes is made sufficiently large to contain enough 
coals for one retort. Three or more of these boxes are 
placed on a small truck or carriage, which can readily be 
brought alongside the machine. As shown at I I, the ma 
chine has two light cranes fixed to it, which are connected 
together so as to keep the weight parallel to the position in 
which it is lifted. The chains from these two cranes pass 
round the barrel K, which is tarned by a rack and pinion 
actuated by an hydraulic cylinder L, As indicated at Na 
sinall cylinder is fixed to the side of the frame for turning 
the cranes, 

A brief reference to the engravings wil] at once make 
the construction of these coal boxes understood. The 
bottom of the box is made to open along the middle line 
throughout its entire length. When the box is lifted, the 
bottom is kept close by the chain P P; the box is then 
brought over the scoop, by the motion of the cranes, and 
lowered on it. The levers § 8 fall into the catches T T, 
and when they are lifted again the chains are released, the 
bottom of the box opens, and the coals immediately fall into 
and fill the seoop. In practice, it is found to be quite as 
easy to fill the coal boxes in the coal store as to fill an ordi- 
nary wagon or barrow. A cylinder is fixed on the charging 
machine to drive the rack and pinion shown at W, Fig. 2, 
for moving the machine along the retort house ia front of 
the retorts. 

All the working parts of the machine are attached to the 
I-bara, and, therefore, when it is necessary to charge the 
tup row of retorts the frame is raised by the hydraulic 
cylinder shown at Y, as will easily be understood by refe- 
rence to the engravings. The machine shown in the draw- 
ings is constructed so as to be suited for settings of five 
retorts in one oven, which is the system adopted at the 
Dawsholm Gas Works; bat machines have been designed 
by Mr. Foulis for settings of seven or nine retorts. What 
will be found in practice to be less complicated, however, 
is a machine set on a low frame, and so constructed as to 
charge the bottom row of retorts, leaving the machine 
already described to charge the two upper rows. The whole 
motions of the machine are controlled by the man standing 
on the platform at U, who has four separate stop-cocks 
within easy reach 

The retort-drawing machine is shown in Fig. 3, 
while Fig. 4 represents the working end Its essential 
feature is a malleable iron tube A, whose internal diameter 


is 24 in., and whose length depends on the length of the re 

tert to be drawn. Working in this tube there are a pis a] 
and piston rod, and to the latter an ordinary drawing rake 

is firmly fixed by bolts. The tube is supported on a light 

angie-iron frame, and is hung in the centre 
joint, so that it may be freely moved in any direction. At 
© there is shown a four-way stop-cock, which is attached 

to the frame, and by turning which the water may be 
passed to either end of the tube. On the spindle of this 
stop-cock there is a pulley, about 6 in. in diameter, to which | 
is attached one end of a short chain, the other end being fixed | 
to theend of the drawing tube. The mode of working is | 
as follows: When the stop-cock is turned to the proper 

position for sending the rake into the retort, the pulley, | 
turning with it, draws down the end of the tube and elevates 
the rake (as is indicated by the dotted lines), so that it 
passes clear over the top of the coke. But when the stop- 
cock is tarned in the opposite direction, so as to admit the 
water to the other end of the tube, the rake falls into the 
coke, which is then drawn out, the whole action being very 
similar te that performed in drawing by hand, inasmach | 
as the rake is as free to move in any direction in the 
retort a5 a band-rake would be. The operation of turning 
the stop- cock, and, of course, of elevating or depressing 
the rake at the same time, may be effected by a band lever 


on a double 








fitted to the spindle of the stop-cock ; but in orderto reduce 
the amount of labour to a minimum, a small cylinder D, 
Fig. 5, is fixed to the side of the frame, by which the stop- 
cock is turned. All that the man in charge of the machine 
has to do in drawing the retort is to give a half-inch stop- 
cock a quarter turn either way, according as he wishes to 
send the rake into, or to withdraw it from, the retort. As 
shown at E, Fig. 3, a short handle is fixed to the end of the 
tube by which the rake may be guided in entering or leaving 
the retort. A portion of the waste water from the machine 
passes down into @ drain formed in the floor of the retort 
house, and goes baék to the well to be repumped and used 

actuating while the other 
portion passes by the pipe PF to the front of the ma hine, 
and is showered down upon the incandescent coke as it falls 
from the retort. Novmorewater is lot, therefore, than is 
necessary to quemth the coke. At II there is shown a 
eylinder, which is Gtted on the machine for moving it along 
the house. 

The water which Is weed for actuation 
conveyed to it by means of @ flexible tube 1} in. in dia- 
theter, and of sufficient length to enalie the machine to 
work thrduch a distance of 60it. This tube is attached 
to the machine by an ordigary bayonet joint, so as to he 
easily disconnected. Another tube is then connected with 
the machine, and another 60 ft. travellei, and so on through 
the length of the house. 

Two rakes are shown on the drawing, ‘fixed on one frame 
but it is evident that amy mumber may be fixed to one 
frame to suit the retort settings. In working the machine 
it is found better to send the rake half-way into the retort, 
and draw half the charge, and then send it in all the way 
and draw the remainder. WUniler a pressure of 70 lb. per 
square ineh, the speed of the rake going into the retort is 
about 8 ft. in four seconds, so that, although it has to be 


r the machine is 








sent into the retorttwo or three times, less than a mi 
is quite safficient to draw any retort 

The charging machine is supplied with water in a manner 
similar te that described in connexion with the drawing 
machine. It was at first thonght that some difficulty might 


: 


was found that they could be made strong enough to 
enable them to withstand a pressure of upwards of 200 1b. 
per square inch, which is far above what is required in 
actual practice, and no difficulty has attended their use 
since the machines were brought into successful operation 
early in the present year. The quantity of water required 
depends upon the pressure Of the water, because the higher 
the pressure the smaller may be the cylinders; but in all 
cases it will be fomnd better to fix a force pump to the 
engine of the works, with an accumalator, and ran the 
water back to the well to be repumped. By adopting 
such arrangements no more water is lost than ia pecessary 
to quench the coke, and a comparatively small pump will 
be found to be sufficient. 

ty the use of these machines four men can draw and 
charge sixty single retorts per hour. The work (especially 
of the drawing machine) is very easy, and the men can 
easily continue drawing and charging, without stopping, for 
two hours, after which it may be necessary to’ allow the 
machines to stand for half an Sour or an hour for cleaning 
and oiling, when they will be again ready to goon. la 
smaller works two men will be found sufficient to work the 
machines at the rate of thirty retorts per hour. Each 
manavser will be able to caleulate from this what the saving 
in his particular case will be. 

Since the foregoing was written we learn that the ma 
chines have been much simplified. The drawing machine 
is now being made with only one rake, whith is raised or 
lowered to suit the retorts of different levels; and the 
charging machine is also made to charge retorts at all 
he ve la. 

We understand that the Manchester Corporation Gas 
Commissioners have resolved upon adopting these atoking 
machines, Messrs. Woodward and Sons, of that city, 
being entrusted with their construction. Messrs. Tangye 
Brothers and Holman have been appointed makers for the 
metropolitan district and a large portion of England; and 
Messrs. Laidlaw and Son, Glasgow, are the appointed 
makers for the northern part of the kingdom. 


HUNGARIAN GOODS LOCOMOTIVE. 








We give this week a two-page engraving, as well as 
other views on page 253, of a locomotive intended for goods 
service on the Hungarian State Railways. 
is, as will be seen, a -ix-coupled engine arranged on the Hall 
system with outside cylinders, outside frames, and inside 
and was constructed at the works of the Han- 
garian State Railways at Pesth—works of which Mr. F. 
Zimmermann is the manager. 

Ihe general arrangement of the engine and the chief de- 
tails of its construction are so clearly shown in our en- 
gravings, that but a very brief description will be necessary. 
As is 30st invariably the case with the Continental 
goods engines, the axles are all situated under the barrel of the 
boiler, so as to get a short wheel base, while to facilitate the 
passage of curves asmall amount of lateral play is allowed to 
the trailing axle. The wheels, it will be noticed, have cast- 
iron bosses. The axle boxes and guides are without adjusting 
wedges, and the driving and trailing springs are connected 
by compensating beams. The axle bearings are formed on 
the bosses of the cranks, as shown in the plan. The diameter 


This locomotive 


valve gear. 









be experienced with the flexible tubes, but on inqairy it | 


of the wheels is 3 ft..114 in., and the wheel base 16 ft. 4} in, 
the axles being placed equal distances apart. 

The frames are eagh composed of two plates with distance. 
pieces between them, and they are firmly connected by 
transverse stays, except that at the leading end there js 
that want of efficient means of insuring “‘ squareness” of the 
engine which we have had occasion to allade to on previous 
occasions as distinguishing so many Continental—and par- 
ticularly Austrian—locomotives. The cylinders, which are 
184 in. in diameter, with 24jin. stroke, are, in the engine 
we are describing, well fixed to the frames, and the two 
valve chests are, as in some engines of which we have 
already given an account, connected at the bottom by «4 
heavy wrought-iron plate bolted to them. The slide valves 
are of the Haswell pattern, and the link motion is of the 
Stephenson type, its principal dimensions being given by 
the diagram on page 258. It will be noticed that the fore-gear 
eccentric rod is coupled to the bottom of the link, instead 
of to the top, as usual. A somewhat complicated form of 
valve rod also is employed to transfer the motion past the 
leading axle (see longitudinal, transverse sections, and 
plans). The engine has a total heating surface of 1379 
square feet, a grate area of 17.6 square feet, and weighs, ia 
working order, 36 tons, 


CARBONIC ACID GAS ENGINES. 
To raz Eprror or Exotneerine. 

Sra,—Under the heading “ Carbonic Acid Gas Engines’ 
the author of a leading article in The EKagineer, of August 
the 28th, mentions my new method of preparing compressed 
carbonic acid as described in the Chemical News of June the 
19th last, and other papers, and speaks of my expectations 
regarding the practical application of my invention as « 
motive power. That this becomes a subject for argument 
cannot but be agreeable to me, as many a good thing fades 
away into oblivion for the want of being spoken of, while at 
the same time I consider it the duty of a scientific man, ia 
spite of his pardonable human vanity, always to be glad of 
being corrected, for magis amica veritas. 

The article in The Engineer, however, has made an un- 
pleasant impression on me ; its tone is disagreeable and calcu- 
lated to hurt my feelings, while the contents are superficial 
| and beneath the importance of the subject. Or it is possible 
that though a successor to steam is a very serious matter to 
everybody (the author included) its importance has suffered 
in the eyes of the writer in The Engineer because it came 
under his notice through a circular “ but indifferently trans- 
lated into English from the Dutch.” I cannot think this, 
but no one ean command his neighbour's politeness and good- 
will nor interfere when an author chooses to treat his readers 
to hasty jottings. Nevertheless I am afraid the article ir 
question may, for convenience sake, be considered by some 
a sound criticism, the results of which are found at the 
end, where my proposal to use earboleum (liquid carbonic 
acid) a8 & motive power, is judged and condemned to an un- 
timely end before a tribunal composed of the author alone! 

But let us consider the article in The Engineer of Augast 
the 28th, and see what it contains: The first eighty-two 
lines embody a treatise on the compression of gases as found 
im any good schoolbook* and known to any one who has the 
faintest notion of the subject, the following thirty-nine lines 
eoritain a not very successful combination of words taken 

m my own circular, and the last twenty-three lines are the 
author's very own, and represent his criticism proper. 

Allow me here to repeat the qtimtessence of my proposi- 
tion; my thesisis, that when carbonic acid is absorbed by 
soda and by slowly heating is afterwards expelled again, 
this process can be represented thus: Soda acts first as « 
compression pump (by absorbing) and at the same time as a 
reservoir of com earbonie acid from which it afterwards 
is drawn of by-the application of heat. The generation of 
earboleum (liqdid eatbonic acid) consequently costs no more 
in the shape of fuel than the quantity necessary for the abore 
expulsion, while the work of compressing by means of soda 
costs nothing. When the carboleum, however, has returned 
to the nataral at i¢ pressure and temperature it also 
has absorbed again an amount of heat equivalent to the 
work done in compressing it, and as the heat equivalent 
to the power of that compression is gone during the process 
of bicarbonisation, this amount only, apart from the unavoid- 

le losses from radiation, &e., has been employed for pro- 

we vs Ml work required. The carbonic acid as well as the 
soda have retarned to their original condition as at the 
beginning of the operation, and can again and again be used 
for the same purpose. 

The author in The Engineer criticises the above as follows 

He begins by saying that my arguments look very well 
on Paper, but instead of following this up by proving that in 
act practice it would be different, he does nothing of the 
sort, and though a moment before he quotes my own words, 
“ the work of generation depends on the application of heat, 
| he throws the worst accusation at me he possibly eould in- 
| vent by the smart saying, “ but it is obvious that Dr. Beins 
| believes that he can get something in the way of power for 
| nothing in the way of coal.” I know no fit terms for this 

inaccuracy without offending. After this he explains the 
operation as I did it a few lines before and adds, “ The work 
done will be just the same whether the gas is compressed in 
| the process of manufacture from soda or potash, or by hand, 
or by a steam engine,” and further, “ The carbonic acid is 48 
| powerless in the whole cycle as water in a boiler, or the 
| piston in an engine.” : 
| All this no doubt is trae, but it is equally true that ts 
writer of the article in question will never set the Thames 00 


® (We differ from Dr. Beins here. The eighty-two lines 
referred to certainly do not contain the information to 
found in any good echoolbook. They, in facet, contain some 
important errors—errors which are converted into gros 
blanders by the “ explanations” given in our contemporsery # 
article of the 4th inst.—Ep. E.} 
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fre ; it is a little too saif'to startle the reader with the pro- 
found remark that liquid carbonic acid acts the same by 
whatever mode it be compressed. The question, however, is 
how it is compressed ; which is cheaper and preferable ?— 
compression by hand, w hich is expensive, or by steam, which 
undoubtedly is cheaper, or by soda, which is the cheapest 
known up to the present day ? 

In the following sentence our author says, “It does not 
require much experience to become aware of the fact that 
c acid is an exceedingly inconvenient mediam to deal 


carhor 
with in the development of power from fuel.” In answer to 
this I must state that [ even now am engaged on the making 
fan engine with which I hope very soon to prove that this 
eming inconvenience is a myth and no more, unless indeed 
ne wishes to do away with very high pressures, which re- 
mains a matter of taste; as for me I am convinced that a 
cat um engine is far less dangerous than a steam engine. 
suthor further is entirely wrong in saying that com- 
pressed air could be used as a motive power just as weil as 
cart acid, This is only true when the compressed force 
contained in the quantity of compressed sir is equal to 
ptained in the carboleum; but we must consider this, 
that 1 litre of earboleum at a tension of 50 atmospheres equals 
8 litres of atmospheric air of the same tension, and that the 


. 


r for carbonic acid consequently may be eight times 
r than the other. 

must consider what would happen in case the 

» in a earboleum engine by some mishap, or in the 


| 
i 


his modus operandi, and differs in this respect from most 
manufacturers of atrated waters, who are anything but 
satisfied with the old method, and continually complain. 
Knowing all this why have the friends of the writer in The 
Engineer, why has Faraday put his light under a bushel 
instead of using it for the public benefit? I hope for their 
own sakes, and partly with a view to other useful applications, 
they did not know my method, 

In asking you to publish the preceding in your valuable 
paper, I cannot deny that, to a certain extent, I ask your 
aid in a purely personal matter, but my excuse is that by so 
doing I bring before the world’s jadgment a great scientific 
and industrial question to which I attribute such vast im- 
portance that I could almost wish it to be resting in abler 
hands than those of 

; Yours respectfully, 

Groningen, September, 1874, Da. H, Bera. 


COMPOUND ENGINES WITH RECEIVERS 
vo. EXPANSIVE ENGINES, 
To tas Eprror or ExGryeeerra. 

Sir,— The Engineer having again a leader on this subject, 
in which the period, or time, during which condensation 
takes place in the cylinders, is taken to be that during which 
the same are in communication with the boiler—permit me 
to place before your readers a few simple ealculations based 
on the sizes of engines proposed by The Engineer, viz., @ 


SEA WORMS. 
To rum Evtrorn or Evorsueatxve. . 
Sra,—Mr. Thomas A. Bue! seeks information. Creo- 
soting will prevent the attacks of the teredo navalis. 
The writer placed a block of Memel 12 in. by 6 in., or 72 
square inches sectional! area, not , between two blocks 
ot the same area and placed them in seawater, and 


the third year and found the ereosoted wood sound, whilst 
the middle piece was much eaten by the worm. 

The arrangements for creosoting are simple, and Meme! 
thoroughly impregnated* under his own superintendence cost 
sixpence per foot cubic for material, labour, depreciation, and 
maintenance of plant. 

T. BR. Wrepen, 


Engineer's Office, Rosslare Harbour Works, Wexford. 
September 22, 1874. 





MOY AND SHILL’S PA 
ENGINE, 
To tre Eprtor or Exornerntna. 

Srm,—As an inquiry appears in your last issue as to our 
engine, we beg to inform “ Ross” and your other readers, 
that no failure has taken place. The engine at Messrs. 
Dudgeon’s has been much delayed in consequence of two 
faulty places in the main casting, which will necessitate its 
being recast, and we think of modifying the pattern #0 as to 
make the casting more simple. We quite agree with “ Ross” 


TENT STEAM 








24 in. into a 48 in. cylinder eompared with two 34 in. ey- 
linders, all with 434 in. stroke; the pressures, however, in 
these to be such as are usually shown by indicator cards, 


such, for instance, as those in the last number of The En- 
gineer. | 
I will compare : 


1. The Areas exposed to Boiler Steam.—The compounds | 
expose the whole of the first cylinder and piston, say, | 


0 square feet. The expansive engines expose 63 square feet, 
cutting off at one-eighth of the stroke. 
» ly 
2. 


Time during which these parts are in contact with 
boiler steam (during which the slide 
valves open). The circle in the dia 
gram shall represent the path of the 
erank, and 2} the stroke, of which ac 


| 
| 
| 





| p 


urse of working, became more than 50 atmospheres. If 

were worked by compresred air it would decidedly become 
langerous, but not so now, for in that part of the engine 
” the normal temperature is found the carbonic acid is 

ensed into a fluid, and there can be no question of 
ger. Is not this an advantage ? 

Notwithstanding his sweeping condemnation, the writer in 
The Engineer winds up by expressing his opinion about the 
I bility of expecting something of my invention for inferior 
purposes—for instance, for making aérated waters. Further 
applications his criticism does not mention. But in The En- 

eer of September the 4th he refers to his former article, and 
further speaks about the compression of gases, at the end of 
which he observes that since writing his former article he has 

srned that my process is not in any sense novel, “as it was 
practised on a smal! scale by Faraday many years ago.” This 

s heavy accusation, and [ think one might have expected 
« proofs for it. I have most carefully read all books 
t n this subject I could get hold of, but I have found 

z, and none of my friends, or of those to whom I have 

8; n about the matter, amongst whom there are those whose 

names are mentioned with respect in scientific circles al over 
the world, have ever heard of my method. J have lately had a | 
very 8 gly contested suit about the originality of my process | 

rea special court of Patent Law Commissioners, and 

I received from London letters of inquiry from parties to 

whom my method was new, though they had worked with 








| the greater t 
liron, and consequently the more rapid the condensation ; 


| mences, then this very pressure will tend to reduce the 


compressed carbonic acid these 26 years ; and though I have 
met with people, who in conversation, or almost at random, 
said they already had seen it, they always ended by confess- 
g they were wrong. The criticising writer in The Engineer 
evidently does not mean the well-known experiments of 
Loir 4 Driou (see “ Comptes Rendus,” 1661, Book lii., p- 745), 
by which they got a tension from 5 to 4 atmospheres from 
bicarbonate of soda, and afterwards completed the com- 
pr nto a fluid by foreibly cooling it with evaporating 
ammonia. But no, he seems quite certain and decidedly 
ns and means Faraday, and this great man, eould he | 
but know it, would, I think, exclaim “Save me from my 
5 That Faraday made instantaneously almpst, liquid 
Mr acid of from 50 to 60 atmospheres from bicar 
bor f soda by no other means but by simply heating it, 
I ay not believe. I may not believe without good 
proofs to the contrary, that this great and elever observer, 
ke ery one to whom I have shown the magniticent 
phenomenon, could have failed to grasp its importance, to see 
what seems marvellous to all other men who work with it. | 
While writing I have a small contrivance for experiments at 
. It is a small brass tube, acting as a retort, § in. 
ter, and 9 in. long; as reservoir and pressure gauge at | 
ame time a barometer tube is used, which at the open | 
‘ 1¢ a small mercury column. When any one taking an | 
Interest the process comes to me and wishes to see the ex- 
I t, have only to light a small spirit lamp under the | 
re and in eight or ten minutes the glass tube is filled a 
lew es high with carboleum, thus showing the different | 
an sompression after any given period. Such a small | 
rivance is easily fitted with the necessary apparatus for | 


making it an excellent thing for experiments in school or | 





. e laboratones. 1 even think the whole might be closed | 
for all, because the carboleam when the lamp is 
extinguished is entirely absorbed again by the soda in the | 
retort. A more interesting, simpler, cleaner, and easier ex. | 
j tcannot be imagined, end can it be believed that | 
Faraday would not have found this out when once he knew 


the method of getting at it ? 1 repeat what I wrote before 
i may not believe it, and I must beg the writer in The 
Ey r to tell me where I can anywhere fiod the written 
t printed proof of what he asserts, for, as a matter of course, 
only black or white can satisfy me in this. 
ven if this proof be fortheoming, I shall proceed with 
the application of my invention, and go on making com- 
pr carbonic acid out of the bicarbonates of soda or potash. 
® I may inform the writer in The Eagincer that since the 
ths a manufactory of aérated and mineral waters based 
method has been opened by Mr. G. Lotman, a well- 
in Amsterdam. He works entirely without 
™mpression pump or acids, and the waters manufactured by 
hum are chemically pure, and contain fully 10 per cent. more 
carbonic acid than when made in the ordinary way, which 
besides has this disadvantage, that a large amount of atmo- 
spheric air gets also impregnated, and this greater per- 
utage of pure carbonic acid is so manifest that even the 
usual consumers confirm the testimony of the chemists who 
Save eramined it. Mr. Lotman is thoroughly pleased with 


” 


But « 


4 


my 
ar 


wn chemist 





is the eighth part, steam being cut 
- off in the small cylinder of the com- 

pounds at half stroke; twiee a ¢ will 

be the time of admission for one revo- 

lution of the compounds, and four 

times ad that of the pair of expansive 
cylinders ; this is as 13 to 12 in favour of the latter engines. 
8. Differences of Pressures and Temperatures of Parts ex- | 
sed to Boiler Steam.—In the compounds trom 5 Ib. to 56 Ib. 
above the atmosphere, and from 22% 
to differences 50 |b. and 75 deg. 

In the expansive engines these figures will be from minus 
11 lb. to plus 551b., and from 150 deg. to 303 deg., equal to 
66 Ib. and 153 deg. 

4. »sed to the Condenser.—In the compounds, 
86 square feet, being all of the low-pressure eylinder, and in 
the pair of expansive cylindera 101 square feet, viz. the 
whole of both eylinders; but from this I will deduct 63 | 
square feet, having considered this surface in connexion with 
boiler steam, leaving net 38 square feet. 

5. Range of Pressures and Temperatures in these last- 
named parts.—In the compounds from — 11 lh. to + 5lb., 
and from 150 deg. to 228deg., equal to 16)b. and 78 deg., 
and I will take it at the same in the expansive engines. 

6. The Receiver will present about 50 square feet to varia- 
tions of pressure of about 7 |b., and variations of temperature 
of about 20 deg. 

Before summing up these various items, I will explain my 
reasons for taking variations of pressure into account, viz., 
he pressure during the admission of steam into 
a cylinder, the more closely must it be in contact with the 








i 


deg. to 303 deg., equal | 


Su rfaces er} 


but when the slide valve is closed and re-evaporation com- 


evaporation and consequent cooling in the cylinders—espe- 
cially will the back-pressure in the high-pressure eylinder 
if the compounds tend to keep this hot and ready to receive 
its boiler steam. 

SUMMING UP. 

For the Compounds.—( Areas exposed to boiler X pressure X 
time X temperature) + (area of receiver X pressure X tempe- 
rature) + (area exposed to condenser X pressure K tempe- 
rature) 

= (30 < 75) +(50 x7 x 20)+ (86x 16 x 78) 
1,462,500 +7 0004107 828= 1,576,828, 

For the Expansive Rugines.—(Areas exposed to boiler x 
pressure X time X temperaturé)-+ (area exposed to the eon- 
denser » pressure x temperature ) 

(63 x 66 x 12 x 158)+-(38 x 16 «78 
7,634,088 +-47 424-7 6" 1,512. 

These figures would show that in respect to condensation 
in the engines, the compounds are nearly five times better ; 
but of course this item of condensation in the cylinders is 
only one out of many to be considered, but these caiculations 
may help to illustrate what is perfectly understood in prac- 
tice: that although compounds will give good results with 
out steam jackets, these latter are a necessity for a puir of 
expansive engines such as The Hagineer upholds. 

remain, Sir, yours respectfully, 
F. W. C. 


x50 13 


65 


September 28th, 1874. 


Americas Ratis.—A rolling mill at Columbus bas re- 
cently contracted t» furnish a large quantity of rails to a rail- 
road company at 52 dollars per ton this is said to be 3 dols 
per ton less than the price at-which the same quantity of 
rails could be delivered from here to the same part of the 
United States. 





| offices. 


aa to the importance of the experiments which we are pre- 
paring for; and we think that the trial of the marine engine 
will be one of the most interesting that hes ever taken place 
in the annals of steam navigation. Whether Mr. Burgh’'s 
calculations will be verified or not, it will still be a great boon 
to shipowners. 

We do not protrude ourselves before the public un- 
necessarily, and when we have solid facts to lay before your 
readers (which will be very soon) we shall be happy to do so. 

We are, Sir, yours truly, 
Moy anp SHIL. 

37, Farringdon-street, London, F.C., Sept. 26, 1874. 


NOTES FROM THE SOUTH-WEST. 

Milford Docks.—On Monday the first gencral meeting o 
the Milford Docks Company took place at their Lond a) 
In the absence of Mr. Reed, Captain Walter Wood 
occupied the chair. The chairman, in moving the adoption 
of the report, said that, in order to comply with the terms of 
the agreement with the Great Western Railway Company, the 
works had to be commenced immediately. According|y, with 
the sanction of the Great Western, a start was made on the 
8th of August last. Since that date the powers acquired by 
the company for the compulsory acquisition of land had 
been exercised to the extent necessary for the works, and 
substantial progress bad been made with the latter. The 
engineer of the company stated that the earthworks wero 
progressing favourably. There were upwards of 150 men at 
work, and an embankment was being rapidly formed, and 
carried out to low-water line. The contractor hed made 
greater progress than he (the engineer) could possibly have 
anticipated, and he had no doubt that the works would be 
fully completed within the time specified—two and a half 
years. 

Welsh Associated Coalmasters.—The Associated Coal 
masters of Monmouthshire end South Wales, et a meeting at 
Cardiffon Monday, resolved to discontinue the day-to-day 
contract, and to substitut®@ for it the usual conditions in- 
volving a month's notice. An exception, however, was mado 
in the ease of the Caerphilly collieries, the men at which are 
now on strike; and so far as the men employed there are 
concerned, the effect of the resolution will be to make it ex- 
ceedingly difficult for them to obtain employment over the 
ground covered by the association. 


Pollution of Streams.—The rural sanitary authority of the 
Newport district, in their efforts to keep the local rivers as 
much as possible from pollution, summoned two persons on 
Saturday for throwing filth into a brook ranning through 
Risea. There are a great many houses, it appears, from 
which refuse is consigned to this particular stream, and the 
inspector stated that he had served as many as filty notices 
upon persuns responsible for the nuisance. The magistrates 
adjourned the case in question, in order to give the defen- 
dants an opportunity of remedying the evil complained of. 


Okehampton and Lidford Railway —Colonel Hutchinson, 
of the Board of Trade, has completed his inspection of the 
Okehampton and Lidford Railway, and passed it. The only 
work remaining to be done is at Lidford junction. 


Newport Abercarne Colliery Company (Limited).—The 
work of sinking the pite has been steadily progressing, and 
the firet seam of coal has been reached. The Fret coal was seas 
to Newport on Friday afternoon by special engine of the 
Monmouthshire Railway and Canal Company, amidet great 
demonstrations of joy. he trucks were decorated with fags, 
and the explosion of fog signele profusely upon the metals 
announced the event in the neigbbourhood. 


Pontypool, Caerleon, and Newport Railway.—Mineral 
trains have commenced running on the Ponty pool, Ceerieon, 
and Newport Kailway, and the line is expected to be opened 
for passenger traflic in a few days. 


* That is, 10 to 12 lb. of creosote into every cubic 
foot of wood under pressure of not less than 120 ib. per square 
inch, after it has been subjected to a vacuum for an hour. 
Harvey and Co., of Hayle, in Cornwall, made the plant the 
writer used last, and would probably supply Mr. Buckley 
with details, This plant stood the vacuum and pressure pro- 
cows without a leak or bitch after fairiy in work—a good me- 
chanic’s job is essential to success—and the practice of merely 
passing wood hastily through the process nominally—say, 
putting in 6 ib. of creosote —~ wali not preserve the wood. 
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CONDENSATION IN STEAM 
CYLINDERS. 

Is our last number but one (vide page 230 ante) 
we commented upon some statements which had 
been made in The Engineer respecting the effect of 
the internal surface exposed by the cylinders of 
compound and non-compound engines of equal 
power; and we showed that by neglecting to take 
into account the ranges of temperature occurring in 
‘he cylinders of the two classes of engine, the writer 
our contemporary had jumped ata conclusion 
which was directly opposed to that which the figures 
he had selected really proved. In reply to this there 








bas appeared in the last number of our contem- 








aed te a og na hag ‘“« Condensation in 
team Cylinders,” in which the writer actually 
states his belief that the range of temperature 
within a cylinder has at most a effect on 
the result. This ‘‘declaration of faith” is such an 
extraordinary one—given as it is so prominently— 
that it deserves some notice. In order that we may 
not be accused of perverting the meaning of the 
writer in our contemporary, we quote his own words. 
His three beliefs are: “ First, that the quantity of 
steam condensed per stroke will depend solely upon 
the weight of metal cooled down by the condenser ; 
secondly, that the power of the condenser is deter- 
mined by its own temperature and that of the ex- 
treme surface of the metal exposed to its influence ; 
thirdly, that in any given steam engine the refriger- 
ating power of the condenser is a constant indepen- 
dent of the temperature at which the steam enters 
the cylinder—within at least such limits as attain 
in practice ; and lastly, that it is this refrigerating 
power of the condenser, and not the range of tem- 
perature, that mainly—we do not say wholly—deter- 
mines the quantity of steam which will be condensed 
perstroke.” Let us consider what these declarations 
involve. 

To begin with the “first” belief. Our contem- 
porary now holds the opinion that only that portion 
of the cylinder surface which is subjected to the 
refrigerating influence of the condenser has an 
effect upon the quantity of steam condensed a 
stroke. We do not say that this is correct; but 
supposing for the instant that it is so, and that the 
writer in our contemporary believes it, why in his 
former article did he include the surface exposed 
by the high-pressure cylinder of the compound 
engine in the area which he gave as representing 
the steam-condensing surface of that engine? Per- 
haps he will explain this? If the surface of the 
high-pressure cylinder is to be omitted, then more 
than ever do the figures he quoted show results 
directly opposed to his conclusions. 

Next for the ‘‘secondly.” Here we are puzzled 
by the expression, “‘ extreme surface of the metal 
exposed.” What is the “ extreme surface” of the 
metal? Until this is explained it is impossible to 
discuss the ‘‘ secondly” at all. 

The “thirdly” is more explicit, while the “ lastly” 
is a kind of limited corollary of the “thirdly,” 
and the two may, therefore, be considered together. 
To appreciate them fully it is desirable that we 
should give two more quotations from the article in 
which they appear. The first of these quotations is 
as follows: ‘* Engineers start with two assumptions. 
The first is that the cylinder is heated up to the 
temperature of the incoming steam; the second, 
that at the end of the stroke it is cooled down to 
the temperature of the condenser. The first as- 
sumption is indubitably right. Of the accuracy of 
the last there is not in existence a shadow of 
direct proof.” According to this quotation—which 


| is taken from the early part of the article—the 
269 


writer in our contemporary believes that the 
maximum temperature of theinternal cylinder surface 
is equal to that of the incoming steam, but he does 
not believe that it is cooked down to the temperature 
of the condenser. What he believes the minimum 


4! temperature really to be during the steam stroke 


is stated in our next quotation, which is as follows : 
‘“‘It is probably true that the metal surfaces inside 
the cylinder are, as we have said, never hotter at 
the end of a stroke than 180 deg. or 190 deg.” 
Now if these two quotations mean anything, they 
mean that, according to our contemporary’s 
belief, the temperature of the internal surfaces 
of a cylinder varies during the steam stroke 
between that of the incoming steam as a maxi- 
mum and 180 deg. or 190 deg. asa minimum, and 
that it is upon surfaces having the latter temperature 
that the refrigerating influence of the condenser is 
brought to bear. But according to the writer's 
“ thirdly,” the effect of the condenser is independent 
of the initial temperature of the steam, or, in other 
words, the minimum temperature which the cylinder 
surfaces will attain in any given engine during the 
exhaust stroke is unaffected by the temperature at 
which the steam enters the cylinder, and the amount 
of steam condensed per stroke is also unaffected 
by the same cause. We are here at once confronted 
with the anomaly that from a constant minimum 
temperature the cylinder surfaces are supposed to 
be capable of being raised to various maximum 
temperatures (corresponding to different tempera- 
tures of incoming steam) without any variation in 
the amount of steam condensed in doing this heating. 
In other words, supposing the minimum temperature 





to explain by that when the steam enters 
the cylinder at a tem the film of 
metal heated will have a less ess, the reduc- 
tion in the weight of metal heated making up for 


the increased range of temperature. To quote his 
own words: “If we use steam of high temperature 
at the beginning of a stroke, we may, so far heat up 
the lid and piston—the great ts in the work of 
condensation—that the store of heat communicated 
to the cylinder will never permit more than an infini- 
tesimal thickness of metal to be cooled down, pro- 
vided the engine runs fast.” We thus find that the 
writer in our contemporary is under the impression 
that an increased variation of surface temperature 
may be compensated for a decreased weight of 
metal being affected by that variation, and this 
brings us at once face to face with the egregious 
blunder which is at the foundation of The Engineer's 
latest theories. 

It is impossible to read the article we have been 
criticising without becoming aware that its writer 
is profoundly ignorant of the fact that the action of 
heat within substances whose surfaces are ex 
to a varying temperature, has been carefully inves- 
tigated by such men as Fourier and Sir W. Thom- 
son, and that the laws which govern that action 
are known. Had the writer in The Engineer had an 
elementary knowledge of those laws, his article 
under discussion would never have been written. 
When a body has one of its surfaces exposed to 
variations of temperature there pass away from that 
surface, a series of what we may term ‘ waves” of 
heat ; in other words, if we suppose a line to be drawn 
perpendicular to the surface of the body and the 
temperature of the body at different distances from 
the surface, at any given instant, to be represented 
by the lengths of ordinates drawn to that line at 
the various points, then a line passing through the 
ends of these ordinates will show a series of “‘ waves” 
gradually decreasing in amplitude as the surface 
is departed from and approximating eventually to 
a simple curve of sines. It has been proved also that 
for a given body the length of the ** waves” of heat 
varies as the square root of the periodical times of 
the changes of surface temperature, while the 
height of the ** waves,” or the amount to which the 
temperature of the body changes at different depths 
from the surface, depends upon the variation of 
temperature of that surface. Applying these laws 
to a steam engine, we see that if in any given engine 
we increase the number of strokes per minute four- 
fold, we shall halve the length of the waves of heat 
produced on the metal of the cylinder, or in other 
words, the weight of metal affected to a given extent 
at each change of temperature will be reduced to 
one-half, and only half the amount of condensation 
may be expected, On the other hand, also, we see 
that for a certain number of strokes per minute, the 
extent to which the temperature of the walls of the 
cylinder, &c., is increased and diminished at each 
stroke atany given distance from the surface will be 
proportionate to the range of surface temperature, 
a fact which is directly opposed to the suppositions 
of the writer in The Engineer, and which entirely de- 
molishes the conclusions at which he arrives. In fact, 
an increase in the range of surface temperature will 
be accompanied by an increase, not a decrease, of 
the weight of metal affected at each stroke, and our 
contemporary’s articles of belief thus become reduced 
to absurdities, In other words, instead of the writer 
in our emer ro having shown that *‘ oneof the 
most powerful arguments in favour of the compound 
engine loses its force,” he has shown the very 
reverse. 

Of course the statements which we have been dis- 
cussing were intended by Zhe Engineer to apply only 
to unjacketted cylinders, and we only have con- 
sidered such cylinders in criticising our contem- 
porary’s article, Of the effect of steam jackets in 
modifying these results we may speak on a future 
occasion. 








THE “BESSEMER.” 

Tue Bessemer saloon steamer, which will hence- 
forth be known as the saloon steamer “‘ Bessemer,” 
was safely launched from Earle's Shipbuilding and 
Engineering Company's yard at Hull, on Thursday, 
the 24th ult., and the event excited much interest in 
the town of Hull, as well as among professional men 
in other parts of the country, who forward to the 
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CONDENSATION IN STEAM 
CYLINDERS. 

In our last number but one (vide page 230 ante) 
we commented upon some statements which had 
been made in The Engineer respecting the effect of 
the internal surface exposed by the cylinders of 
compound and non-compound engines of equal 
power; and we showed that by eaubtins to take 
into account the ranges of temperature occurring in 
‘he cylinders of the two classes of engine, the writer 
2 our contemporary had jumped ata conclusion 
which was directly opposed to that which the figures 
he had selected really proved. In reply to this there 
as appeared in the last number of our contem- 


and may be | 





ithe last there 


an article bearing the title ‘‘ Condensation in 
steam Cylinders,” in which the writer actually 
states his belief that the range of temperature 
within a cylinder has at most a secondary effect on 
the result. This ‘declaration of faith” is such an 
extraordinary one—given as it isso prominently— 
that it deserves some notice. In order that we may 
not be accused of perverting the meaning of the 
writer in our contempo we quote his own words. 
His three beliefs are: ‘‘ First, that the quantity of 
steam condensed per stroke will depend solely upon 
the weight of metal cooled down by the condenser ; 
secondly, that the power of the condenser is deter- 
mined by its own temperature and that of the ex- 
treme surface of the metal exposed to its influence ; 
thirdly, that in any given steam engine the refriger- 
ating power of the condenser is a constant indepen- 
dent of the temperature at which the steam enters 
the cylinder—within at least such limits as attain 
in practice; and lastly, that it is this refrigerating 
power of the condenser, and not the range of tem- 
perature, that mainly—we do not say wholly—deter- 
mines the quantity of steam which will be condensed 
perstroke.” Let us consider what these declarations 
involve. 

To begin with the “ first” belief. Our contem- 
porary now holds the opinion that only that portion 
of the cylinder surface which is subjected to the 
refrigerating influence of the condenser has an 
effect upon the quantity of steam condensed a 
stroke. We do not say that this is correct; but 
supposing for the instant that it is so, and that the 
writer in our contemporary believes it, why in his 
former article did he include the surface exposed 
by the high-pressure cylinder of the compound 
engine in the area which he gave as representing 
the steam-condensing surface of that engine? Per- 
haps he will explain this? If the surface of the 
high-pressure cylinder is to be omitted, then more 
than ever do the figures he quoted show results 
directly opposed to his conclusions, 

Next for the ‘‘secondly.” Here we are puzzled 
by the expression, ‘‘ extreme surface of the metal 
exposed.” What is the “ extreme surface” of the 
metal? Until this is explained it is impossible to 
discuss the ‘‘ secondly” at all. 

The ‘‘ thirdly” is more explicit, while the “ lastly” 
is a kind of limited corollary of the ‘ thirdly,” 
and the two may, therefore, be considered together. 
To appreciate them fully it is desirable that we 
should give two more quotations from the article in 
which they appear. The first of these quotations is 
as follows: ‘ Engineers start with two assumptions. 
The first is that the cylinder is heated up to the 
temperature of the incoming steam; the second, 
that at the end of the stroke it is cooled down to 
the temperature of the condenser. The first as- 
sumption is indubitably right. Of the accuracy of 
is not in existence a shadow of 
direct proof.” According to this quotation—which 
is taken from the early part of the article—the 
writer in our contemporary believes that the 
maximum temperature of theinternal cylinder surface 
is equal to that of the incoming steam, but he does 
not believe that it is cooled down to the temperature 
of the condenser. What he believes the minimum 
temperature really to be during the steam stroke 
is stated in our next quotation, which is as follows : 
“It is probably true that the metal surfaces inside 
the cylinder are, as we have said, never hotter at 
the end of a stroke than 180 deg. or 190 deg.” 
Now if these two quotations mean anything, they 
mean that, according to our contemporary’s 
belief, the temperature of the internal surfaces 
of a cylinder varies during the steam stroke 
between that of the incoming steam as a maxi- 
mum and 180 deg. or 190 deg. asa minimum, and 
that it is upon surfaces having the latter temperature 
that the refrigerating influence of the condenser is 
brought to bear. But according to the writer's 
“thirdly,” the effect of the condenser is independent 
of the initial temperature of the steam, or, in other 
words, the minimum temperature which the cylinder 


surfaces will attain in any given engine during the | porary 


exhaust stroke is unaffected by the temperature at 
which the steam enters the cylinder, and the amount 
of steam condensed per stroke is also unaffected 
by the same cause. We are here at once confronted 
with the anomaly that from a constant minimum 
temperature the cylinder surfaces are supposed to 
be capable of being raised to various maximum 
temperatures (corresponding to different tempera- 
tures of incoming steam) without any variation in 
the amount of steam condensed in doing this heating. 
In other words, supposing the minimum temperature 





tion in the weight 
the increased range of temperature. 

own words: “If we use steam of high temperature 
at the beginning of a stroke, we may, so far heat up 
the lid and piston—the great ts in the work of 
condensation—that the store of heat communicated 
to the cylinder will never permit more than an infini- 
tesimat thickness of metal to be cooled down, pro- 
vided the engine runs fast.” We thus find that the 
writer in our contemporary is under the impression 
that an increased variation of surface temperature 
may be compensated for a decreased weight of 
metal being affected by that variation, and this 
brings us at once face to face with the egregious 
blunder which is at the foundation of The Engineer's 
latest theories. 

It is impossible to read the article we have been 
criticising without becoming aware that its writer 
is profoundly ignorant of the fact that the action of 
heat within substances whose surfaces are exposed 
to a varying temperature, has been carefully inves- 
tigated by such men as Fourier and Sir W. Thom- 
son, and that the laws which govern that action 
are known. Had the writer in The Engineer had an 
elementary knowledge of those laws, his article 
under discussion would never have been written. 
When a body has one of its surfaces exposed to 
variations of temperature there pass away from that 
surface, a series of what we may term ‘ waves” of 
heat ; in other words, if we suppose a line to be drawn 
perpendicular to the surface of the body and the 
temperature of the body at different distances from 
the surface, at any given instant, to be represented 
by the lengths of ordinates drawn to that line at 
the various points, then a line passing through the 
ends of these ordinates will show a series of “* waves” 
gradually decreasing in amplitude as the surface 
is departed from and ve eventually to 
a simple curve of sines, It has been proved also that 
for a given body the length of the ‘‘ waves” of heat 
varies as the square root of the periodical times of 
the changes of surface temperature, while the 
height of the ‘* waves,” or the amount to which the 
temperature of the body changes at different depths 
from the surface, depends upon the variation of 
temperature of that surface. Applying these laws 
to a steam engine, we see that if in any given engine 
we increase the number of strokes per minute four- 
fold, we shall halve the length of the waves of heat 
produced on the metal of the cylinder, or in other 
words, the weight of metal affected to a given extent 
at each change of temperature will be reduced to 
one-half, and only half the amount of condensation 
may be expected, On the other hand, also, we see 
that for a certain number of strokes per minute, the 
extent to which the temperature of the walls of the 
cylinder, &c., is increased and diminished at each 
stroke at any given distance from the surface will be 
proportionate to the range of surface temperature, 
a fact which is directly opposed to the suppositions 
of the writer in The Engineer, and which entirely de- 
molishes the conclusions at which he arrives. In fact, 
an increase in the range of surface temperature will 
be accompanied by an increase, not a decrease, of 
the weight of metal affected at each stroke, and our 
contemporary’s articles of belief thus become reduced 
to absurdities. In other words, instead of the writer 
in our contemporary having shown that ‘‘ one of the 
most powerful arguments in favour of the compound 
engine loses its force,” he has shown the very 
reverse, 

Of course the statements which we have been dis- 
cussing were intended by The Engineer to apply only 
to unjacketted cylinders, and we only have con- 
sidered such cylinders in criticising our contem- 
‘s article, Of the effect of steam jackets in 
modifying these results we may speak on a future 
occasion. 








THE “BESSEMER.” 

Tue Bessemer saloon steamer, which will hence- 
forth be known as the saloon steamer “‘ Bessemer,” 
was safely launched from Earle's Shipbuilding and 
Engineering Company's yard at Hull, on Thursday, 
the 24th ult., and the event excited much interest in 
the town of Hull, as well as i men 
in other parts of the country, who forward to the 
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SINGLE LINE WORKING. 
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attainable wonld be that afforded by the use of a 
system of working so organised that no accident 
eould occur without the simultaneous misconduct of 
all three of these parties ; but practically no such 
system can exist, It is, however, quite possible to 
use a system in which an accident can only be 
caused by the simultaneous misconduct or neglect 
of two out of the three parties, and in our opinion 
po system which affords a less security than this 
should ever be employed to control the traffic on 
single lines, To obtain this twofold security it is 
essential that the driver and guard in charge of a 
train which is about to traverse a single line should, 
before starting, be furnished with absolute evidence 
that the station-master or inspector, from whom 


they receive the starting order, has for the time | 


being the length of single line at his disposal. 
When the “ staff” system is employed, this evidence 
is afforded by the “staff,” which must either be 
handed to the driver or shown to him if he is 
lespatched by ticket.* It is the duty of the 
driver to aee the staff before starting, and, except by 
the simultaneous misconduct of the driver and the 
station-master or inspector, it is thus impossible that 
where the staff system is in use a train shall be sent 
off from a station which, for the time being, has 
not the line at it If, on the other hand, 
the line be worked by telegraph, then as we urged 
in our number of the week before last, printing 
telegraphs should be used, and a driver should only 


6 ' 


a disposal. 


start when he has had handed to him a printed 
neasage received from the station towards which 
te is going. This message would be an assurance 


cd 
to the driver that the inspector from whom he re- 
ceived his starting order had for the time the control 
of the line, and that the station-master or inspector 
it the other end knew he was coming. When once 
a train was despatched no other train could be de- 
patched in an opposite direction to meet it without 
the concurrent misconduct of the officials at both ends 
of the line. As we stated in our former article 
when explaining this system more fully, the great 
point lies in the driver not receiving a mere verbal 
tarting order and not acting solely on the authority 
of the station-master or inspector by whom he is 
started, In other words it is essential, as we have 
said, that the driver should have substantial proof 
that the officials at the other end of the line know 

at until his arrival at their station they have no 
authority to despatch a train. Of course there is 
one contingency which no system can entirely guard 
sinst, and that is the chance of a driver starting 
authority. This contingency is, however, 

exceedingly remote one, and even it can be 
partially guarded against by making it incumbent 
the guard of a train to receive the same 
suthority to proceed as the driver. 


V hout 


In his summing up to which we have referred, and 
which has no doubt been perused by most of our 
readers in the columns of the daily press, Captain 
l'yler appears to take a somewhat favourable view of 


he system of control in force between Norwich and 
Brundall, and the system has certainly one great 
point in its favour, namely, that it had worked for 
many years without mishap. It had, however, as 
we have shown, the serious defect that the miscon- 
r carelessness of one person could upset its 

rity, whereas it is possible by the adoption of 
ther systems to insure immunity from accident un- 
less two persons concur in their misconduct—an 
arrangement which gives far more than twofold se- 





TORPEDO EXPERIMENTS. 

Since our last notice of the torpedo experiments 
rai the hull of the Oberon, two more—the 
third and fourth of the present series—have been 
arried ont, and the vessel still remains whole—we 
can hardly say intact. The results of the last ex- 
periment, however, render it very questionable 
whether she would not have succumbed to the force 
it the explosion had her inertia been that due to a 
vessel of her size fitted with engines and boilers, 
und fully armed and equipped, instead of that pre- 
sented by a mere empty hull. The third experiment 
took place on the 5th of September last, and was 
carried out under precisely similar conditions to those 
by which it had been preceded, with the exception 
that the distance between the torpedo and the 
vessel had been decreased by 20 ft., the distances 
being in the first experiment 100 ft., in the second 
$0 ft., and im the third 60 ft. The torpedo was an 





iron case containing 500 Ib. of Waltham Abbey dise 
gun-cotton, saturated with fresh water, and fired by 
dry discs electrically exploded. The Oberon was 
provided with crusher gauges as before, arranged 
as described and illustrated at page 126 of our 
present volume. The torpedo was exploded about 
four o'clock in the afternoon, the firing party being 
stationed at Fort Monckton, The usual upheaval 
of water followed the explosion, the effect of the 
latter being perceptibly felt on board the various 
vessels lying off the Oberon. An internal examina- 
tion of the vessel after the explosion disclosed the 
fact that the hatchway combing had been unshipped, 
and the water tanks displaced as before. The live 
stock placed on board, and which consisted of sheep 
and rabbits, again escaped without injury. An ex- 
amination of the bottom of the Oberon after she had 
been placed in dock showed that although no ap- 


limits of safety were being very closely approached. 
It was, therefore, determined that for the fourth 
experiment the distance should only be decreased 
by 10 ft. instead of 20 ft. as in the last case. 

As it was not improbable that the next torpedo 
might decide the fate of the Oberon, it was resolved 
to adopt such measures as would enable her to be 
kept afloat and towed into dock with the least pos- 
sible delay should she become disabled. To this 
end a large quantity of iron ballast was taken out 
of her, and an equivalent weight in the shape of 
water tanks and casks stowed away in her. Most 
of the tanks and casks were empty, but it was necea- 
sary to fill some of them with water in order to 
supply the weight required above that afforded by 
the tanks themselves to bring the Oberon down to 
her proper draught. Heavy baulks of timber were 


upper edge of the outer bottom clear of her sides, 
in order to afford a hold for the lifting chains. The 


preciable damage had been done to it, still the} 


set up between the paddle-box outer beams and the | 
| have been started, the mouth of the ontlet pipe was 





vice mine case, and laid about 120 ft. diagonally away 
from the main torpedo. Another charge, 
consisting of 50 lb, of gun-cotton, was secured in a 
piece of netting, and placed 120 ft. in another direc- 
tion from the primary charge. The two secondary 
torpedoes were placed on a bed of soft mud ata 
distance of 100 ft. apart, and were held down by 
iron ballast. All being ready, and the Oberon 
being surrounded at a safe distance by the usual 
complement of Admiralty and other vessels, the 
torpedo was fired at a few minutes after 9 a.m. from 
Fort Monckton. The water was upheaved as on 
previous occasions, the outer mass catching the 
Oberon under her starboard side, raising her, and 
causing her to roll heavily for some minutes. ‘To 
all appearance, she had sprung a bad leak, and was 
settling down. She was quickly boarded by dock- 
yard hands, who were in attendance for the purpore, 
and her pumps and fire engines were manned, and 
the sail-cloth fracture stopper was dropped. Her 
cables were then shipped, and she was once more 
towed into dock by a couple of tugs. On the way, 
however, it soon became evident that there was no 
serious leak, and therefore no internal fracture, as 
the ship was quickly pumped dry, the only water 
she had contained being that which she had shipped 
from the column thrown up by the explosion. 

An external examination of the Oberon, made in 
dry dock, soon disclosed the fact that a very marked 
impression had been made on her outer skin by the 
explosion of the torpedo, ‘The pressure brought 
upon the plating had buckled it to a considerable 
extent, so that the longitudinal and vertical fram- 
ing between the inner and outer skins stood out in 
bold relief. The chief seat of weakneasjis, of course, 
the region around the condenser inlet and outlet 
pipes, and there a wumber of rivets were found to 


split, and the sea connexions of the condenser more 





chain cables with which the Oberon has been pro- 
vided for holding her together in the event of her 
hull being fractured by the mine, or for enabling | 
her to be raised, either wholly or in parts, should | 
she be sunk, were disposed in four double loops ex- 
tending over each side and round the bottom of the 
vessel. She had also a double length of chains 
placed in line with her keel connected with the 
transverse loops, and made fast inboard over each 
bow and quarter. In order further to provide for 
her being raised from the bottom should such a 
necessity arise, two vessela—the Laurel, an old 
sailing frigate, and the Rinaldo, a useless screw 
sloop—were prepared for the purpose of being used 
as a floating lifting power. The other preeau- 
tionary measures consisted in placing ships’ hand 
pumps in the hatchways wherever they could be 
worked, supplemented by ships’ fire engines to keep 
the vessel clear of water should a breach be effected, 
Seyond all this was a very sensible and sailor-like 
arrangement, suggested by Captain Moriarty, for 
stopping to some extent any leak. ‘This consisted 
in making fast an old sail to the bulwarks directly 
over the area upon which the full foree of the ex- 
plosion would be exerted, ‘The sail was farled and 
secured by slight rope-yarn stops to the topsides, 
the lower edge of the sail being weighted, so that 
when let go it would rapidly sink and cover the 
fracture caused by the torpedo. 

These preparations occupied some time, and 
caused the fourth experiment to be delayed some- 
what beyond the time originally named for it to 
take place. Ultimately, however, it was arranged that 
the torpedo should be fired at 9 o'clock on Saturday 
last, and this programme was carried out, In addi- 
tion, however, to the arrangements we have men- 
tioned, there were others which had reference to the 
probability of one torpdeo exploding another in its 
vicinity. This question has been suggested in a 
very practical manner by the results of a series of 
experiments similar to our own, which are being 
carried out at the present time by the Swedish 
Government against a similar vessel to the Oberon. 
The difference, however, consists in the explosive 
used as a charge, the Swedish experiment being 
earried out with dynamite, and the English with 
gun-cotton. The Swedish experiments have proved 
that a primary torpedo charged with 150 lb. of dy- 
namite and fired, exploded by concussion two other 
similar charges, each laid 200 ft. away from the 
primary torpedo and unconnected with it or with 
each other. In order to ascertain the action of gun- 
cotton under similar conditions in the experiments 
of last Saturday, a secondary charge of 100 tb. 
of Waltham Abbey disc gun-cotton saturated with 





* For an explanation of the staff and ticket system see 
page 225 of our number of September 18, 





about 30 per cent. of fresh water, was placed in a ser- 





or less damaged, What the results would have 
been if the Oberon had presented 9000 tona of 
inertia to the blow, as would the Hercvles, instead 
of only 1000 tons, may be pretty well imagined. 
It would hardly have been possible for her to have 
survived the shock of the explosion. At the best, 
her powers of flotation would not have remained 
unimpaired, as they now are, and with full boilers, 
and her machinery in motion, she would in ail pro- 
bability have at once gone to the bottom. ‘The 
animals on board were not hurt, but were thrown 
down, as they had been in every previous experi- 
ment, The water tanks were not removed, owing 
to extra precautions having been taken in securing 
them well in place with heavy timbers. 

We should mention that neither of the secondary 
charges were fired by the explosion of the primary 
charge of 500 tb. of gun-cotton in the rapes. This 
circumstance is due to the fact that all three charges 
were more or less embedded in the mud on the 
bottom of Stokes Bay, whilst the explosion of the 
Swedish secondary charges is explained by their 
having been—together with the primary charges— 
suspended 10 ft. from the surface of the water. 
The fifth of the Oberon experiments will probably 
take place in another week or so, when the distance 
between the torpedo and the Oberon will probably 
be reduced to #) ft. ‘The secondary charges will 
most likely be placed 120 ft. from the primary 
charge and from each other, and they will conaist 
of wet gun-cotton dises with dry priming discs, so 
as to represent correctly the conditions of actual 
practice, ‘The experiments with these secondary 
charges are being carried out by the Torpedo Com- 
mittee, who, although distinct from the Oberon 
Committee, yet act in concert with its members. 


THE CORPORATION AND THE CITY 
GAS SUPPLY. 

In our issue of August 28th we gave full par- 
ticulars of the proposed action of the Metropolitan 
Board of Works, m reference to the gas supply of 
London exterior to the boundary of the City proper. 
After reciting all that had been done by the Board 
to ameliorate the existing state of things due to the 
monopoly now possessed by the nine London gas 
companies, it was stated that the Board had resolved 
to apply to Parliament during the next session 
for an Act to enable them to erect works for 
supplying the metropolis, with the exception of the 
City. 

Meanwhile, the City Corporation have bestirred 
themselves. The Gas and Water Committee were 
directed in December last to consider the bearings 
and consequences of a letter from the Gaslight and 
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Coke Company intima 
for the sanction of the Board of Trade to an in- 
crease in the price of gas. Uther matters, in the 
way of resolutions of wardmotes, were referred to 
the same committee in January last, shortly after 
they had been informed that the Board of Trade 
had appointed three commissioners to inquire into 
the question of the proposed increase. In our last 
volume, at pages 193 and 263, we explained am § 
the results at which the commisssioners arrived. 
They allowed an increase of price both to the 
Imperial and Chartered, despite of the opposition of 
the Metropolitan Board in the first case, and of 
that Board and the Corporation in the case of the 
Chartered Company ; the latter being the only 


company practically supplying the City itself with | 


gas. The City solicitor, in a letter addressed to t! 


Water and Gas Committee, beside drawing atten- 
tion to the increase of price to 5s. in place of 3s. 9d 
as at first agreed, but being an addition this year 


ve 


of 8d. per 1000 ft. on last year’s charge, stated that | 


from the audited accounts of the Gaslight and 
Coke Company for 1873, he had found that the 


company had paid the sum of 50001, being the | 


amount payable for the year on account of the 
defaleations of the notorious Higgs (who had so 
largely defrauded them), out of the profits of the 
company over and above the division of their full 
dividend at the rate of 10 per cent, ; that the com- 
pany had also spent 5024/. in respect of expenses 
of the strike in 1872, and that the company had 
not carried ] per cent,, consequently, to the insur- 
ance fund. ES both these charges the solicitor of 
the City objected on account of their illegality, and 
considered that it was a matter which the Attorney- 
General ought to have set right ; and recommended 


the committee to adopt a report to refer the matter | 


to that legal functionary. This course the Gas 
Committee subsequently adopted so far as to direct 


a representation to the Board of Trade with a view | 


to get the question settled. 

The report then attacks the Gas Acts of 1860 
and 1868, as extremely detrimental to the interests 
of the public, basing their Opposition to the clauses 
which insure an actual minimum dividend of 10 per 
cent. to the shareholders, beside an addition to the 
insurance fund of 1 per cent, This, as our readers 


will remember, ia insured to the Chartered, the | 


Imperial, and another company. ‘This provision the 
committee consider to operate against the interest 


of the consumer; they also state (hat instead of | 


amalgamation, consequent on the Acts, having been 
beneticial, it has had an exactly opposite effect, in 
increasing largely the expenditure of the amalgamated 
companies, and also in increasing the difficulty of 
obtaining evidence of mismanagement and extra- 
vagance. Here we must remind our readers that 
the only opposition which can be supported against 


the three companies is on the ground of “ want of | 


due care and management;” but, as was shown early 


this year, this provision is simply useless, as the | 
A, * " | 
the capital paid | 


Act prescribes the dividend on , 


© 
insure the minimum dividend is simply fighting the 
air. This latter method of attack was followed by 
the Metropolitan Board and the Corporation early 


this year, and signally failed, as might have been | 


expected, for where could evidence be got against 
the company in regard to details of manufacture, 
&e., except from its own employés engaged therein ? 

It would seem that the Gas and Water Committee 
of the City have arrived at the same conclusion, for 
they abruptly break off into the ‘ sulphur question,” 
which has been a battle-field of gas questions 
for many years past. We believe that it was 
Faraday who gave the first starting of this ques- 
tion, consequent on his investigating the cause’ of 
the destruction of the binding of books in a West- 
end library, which he traced to the production of 
sulphuric acid, derived from the compounds of 
sulphur in the coal gas. On this point the City 
Committee make a bold attack on the gas referees. 
They state that their appointment under the 


29th section of the Act of 1568 has failed. It was/| 


expected that these referees, who were to be com- 
petent and impartial persons, would have carried out 
their duties impartially, whether in respect to the 
consumer or the gas companies. Opposed to this 
the committee aver that it was only after having 
been repeatedly urged to settle the question of the 
maximum for sulphur impurities other than sul- 
phuretted hydrogen, in a lengthened correspon- 
dence extending over two years, that the gas 
referees fixed a maximum of twenty grains for 


up, consequently, except in pure questions of detail 
manufacture, opposition to an increase in price to | 


ting their intention to seek | suburban works, without fixing any limit whatever 


| for urban works, a result which the committee con- 
| sidered as very unsatisfactory, as a guarantee for 
the protection of the public. They show that in 
suburban works, with proper attention, the amount 
| of sulphur can be very considerably reduced below 
| that fixed by the gas referees, and the committee 
| determined to make a further application to the 
| Board of Trade to get them to urge these referees 
| to reconsider the question. But previous to doing 
| 
| 
| 


i 


this they consulted Mr. J. H. Patterson, formerly 
one of the referees, and his report was forwarded to 
the Board of Trade as confirming their views. The 
committee then entered into a history of what had 
been done in the sulphur question since 1872, and 
jexpressed the expectation that effective means 
| would have to be taken for reducing the amount of 
sulphur. Eventually the referees agreed with the 
Gas Committee that there need not in fature be any 
great variation in the amount of sulphur produced 
from Bow and Beckton, and they proposed to fix the 
| sulphur maximum at those works at fifteen grains 
}on the lst October (1872), and farther, that they 
|intended to reduce the maximum to a much lower 


| point. An order was accordingly issued fixing the 
maximum for Bow and Beckton at fifteen grains, 
and at thirty grains for other works of the companies 
included in the Acts of 1868 and 1869. Yet, with- 
out any reasons being given, the order was rescinded, 
and the maximum at Bow and Beckton raised to 
twenty grains, fixing no restriction in respect to 
other works supplying the metropolis. The com- 
| mittee also drew the attention of the Board of Trade 
to the circular of 30th June, 1873, stating that the 
| maximum for their other works would be twenty-five 
grains ; but, without any other 1eason being given, 
the limit was fixed at thirty grains. Although the 
| referees stated that they were anxious to reduce the 
amount of sulphur, nothing was done until March, 
| 1874, when the maximum for urban works was re- 
duced to twenty-five grains, leaving that for Bow 
and Beckton at twenty grains. The committee also 
called the attention of the Board of Trade to the 
high averages of sulphur in the months of April and 
May, 1872, and which were, in consequence of the 
use of the mode prescribed in the report of the gas 
referees of March, 1872, reduced to a very low 
maximum in July, August, and September. The 
committee complained of want of proper attention to 
purification at Bow and Beckton. 

The preceding is a summary of what the com- 
| mittee communicated to the Board of Trade. ‘The 
lreply of the latter was practically that of snubbing 

the committee. The Board stated that the referees 
had made their prescription of the sulphur maximum 
| after the most careful consideration of the interests 
of the consumer and the gas companies, and that 
they had no new facts to lead them to change their 
opinions, They objected to a plan suggested by 
Mr. Patterson for improved methods of purification 
as having been untried on the large scale, bat such 
a result having been arrived at they (the referees) 
| would be prepared to consider whether the pro- 
cesses would justify them in fixing alower maximum 
for Lendon. 
We may here pause a moment to consider the two 
| preceding grounds of complaint against the Chartered 
Company, viz., the legal and the chemical. It 
| appears that the Corporation must have let slip its 
| legal rights when it consented to the Act of 1868. 
Perhaps out of pure sympathy it placed too high a 
confidence in the geniality of another corporate 
body. Whatever the cause may have been it is now 
evident that so far as the /ega/ bearings of the case 
stand the Corporation seems to have little hold on 
the company. ‘The time of objection has passed, 
and as a matter of broad public policy we question 
whether Parliament would dare to disturb the rights 
| of a company which it had granted after due eli. 
beration, unless some most extraordinary instance 
| of fraud or other mala fides was proved. 

| Such a proof must under existing circumstances 
be drawn from an examination of the character of 
gas produced by the company, and hence the 
chemical base of opposition on the ground of excess 
of sulphur, and the deficiency of light, which we 
|shall presently notice in continuing a summary of 
the report. As regards the sulphur question, a 
| perusal of the reports of gas managers from all 
| parts of the kingdom, intended for their own edifi- 
| cation, shows how utterly hopeless would be this 
ground of opposition to the company. ‘The mass of 
evidence which would be produced pro and con would 
be so great and diverse as to produce a trial that 


jhas only been foreshadowed by the celebrated 








— or the late Tichborne case for length and 
iversity of opinions. Fully appreciating this we 
shall say nothing further on the matter, feeling 
assured that were we to do so, it would be simply 
making confusion worse confounded. 

The City Committee next complain of the present 
method of testing the illuminating power of the gas 
supplied by the companies. Under the Act a fixed 
illuminating power is enforced of not less than 14 
candles, that is equal to alight afforded by as many 
sperm candles burning each at the rate of 120 graing 
per hour, There are various methods of photo. 
metry, but of course all the results will depend on 
the kind of burner used. To obtain uniformity of 
result involves many conditions of pressure, the 
quality of gas, &e. At present an Argand, No. } 
London burner, is employed by the gas examiners, 
Against the use of this the committee remonstrated, 
preferring burners affording a flat flame, such as that 
of the bat’s wing and analogous burners. But the 
referees declined to agree to any alteration of the 
test burner, stating that upwards of 50,000 of them 
were at present in use in London. In reply the 
committee contend that the results afforded by the 
Argand do not give an actual and practical test of 
the illuminating power of the gas as burnt by the 
consumer, and that it gives an illusory result, show- 
ing an illuminating power not available to the con- 
sumer compared with other burners that the public 
use. This is practically the final cause of complaint 
against not only the company but the referees, and 
involves as many technical questions for solution 
as those indicated in our remarks on testing for 
— 

n conclusion, the Gas Committee of the Corpora- 
tion remark that from communications received 
in relation to the sulphur question and the teat- 
burner, it does not appear that any beneficial result 
will be obtained by bringing under the notice of the 
gas referees any facts in relation to these questions, 


| or the desirability of their exercising their functions 


as prescribed by the Act of 1868 ; and the committee, 
therefore, recommend that they should be authorised 
to confer with the Board of Trade with a view of 
bringing the several matters discussed by them 
under the more immediate notice of the President, 
and of inducing him to take steps to remedy the 
evils adverted to, or, if necessary, to favour the 
introduction of a measure to remedy the abuses 
existing under present legislation. 

It thus appears that the Corporation intend to 
proceed much more cautiously than the Metropolitan 
Board of Works. ‘The latter have to deal witha 
population of some 34 millions, extended over an 
immense area ; while the Corporation have an 
extremely limited area, and only a population of 
about 80,000 to deal with. The comparative im- 
portance of the two situations is, therefore, very 
great, and matters are made still more complex by 
the diverse action of the two corporations. For all 
practical purposes we may state that both require 
a revision of the Acts of 1868 and 1869; that both 
propose to interfere with all the routine of the gas 
manufacture and distribution, and in connexion with 
the latter each body trenches on the most difficult 
ground of requiring new chemical modes of treat- 
ment and physical methods of testing. The alter- 
natives that only remain are the Say moe of existing 
a which would probably involve the ex- 
penditure of about 15 millions sterling, a method of 
solution by which all the existing arrangements 
could be continued without a day’s delay, or, on the 
other hand, the erection of new works, laying new 
mains, fitting new supply pipes, &c. The first 
alternative will depend all x; and even morally, 
on the consent of the existing companies, whose 
rights are firmly established by law. The second, 
if ever adopted, will involve the disturbance of 
scores of miles of roadway, pavement, &c., an 
expense of enormous magnitude, and an amount of 
time, at the conclusion of which most of the present 
members of the Corporation and the Board, and 4 
large proportion of the presert population, would be 
gathered to their fathers. 

Altogether the metropolitan gas question presents 
some serious aspects, and we imagine many now D- 
soluble problems. In respect to the latter it must 
be borne in mind that the present very justifiable 
opposition to the increased price of gas, arises from 
those who have no practical knowledge of its manu- 
facture and distribution. To attempt to solve such 
difficulties numerous patents have been recently 
taken out for producing gas from other materials 
than coal alone. But practically they have all 
proved financial failures, which have in some case? 
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avolved the ruin of those who had invested money 
in such schemes. Gas periodical literature, and the 


recent meetings of gas end s iations 
in the United Kingdom, present re’ of so many 


anomalies and difficulties, that he would be a bold 
man who could suggest a solution of questions 
which are still unsettled by those in daily occupa- 
tion in the manufacture. Abroad the same diffi- 
culties are found. We have before us the report 
of the Société Technique de I’Industrie du Gaz. and 
find that in France equal difficulties occur, whether 
in regard to material (coal), distribution, measure- 
ment, consumption, &c., of gas. The recent meetings 
of gas managers and others in the United States 
show the same state of things. 

it is unreasonable to suppose, therefore, when 
practical men engaged in gas production, and ex- 
tremely desirous for their own interests to satiafy 
conditions with which they have hitherto unsuc- 
cessfully contended, that those who have no prac- 
tical knowledge would be more successful, ‘The 
development of gas, like that of steam, has been 
apparently of rapid, but really of slow growth. 
Despite all that we have done for the steam engine, 
and what it has done for us, we do not get a fraction 
of the power due to the amount of heat employed. 
We still largely waste our heat. It is ema the 
same in respect to coal gas. Our candles we burn 
on the table near to us, while our gaslights are | 
placed some feet above our heads, involving a loss of 
initial light in the proportion of the square of the | 
distance. Our retorts are good, but yet defective ; 
our method of storage is incomplete; the loss by 
leakage in the mains is enormous, and thus the ana- 
logy withsteam power is supported by various details. 
Despite, therefore, all the action of Boards and 
Corporations, we have still to fall back on science 
to give us more ability to economise nature's 
forces, and the material whence they are derived. 

Che Court of Common Council have, owing to 
the vacation, taken no steps in reference to the 
report of the Committee, having only recently re- 
met. But the Chartered Company has taken a step 





which shows them to be wise in their generation, 
On the 17th ult, they issued a circular intimating | 
their determination to adopt the price of 3s. 9d. per | 
1000 ft. as that.for 1875 ; that they had consequently | 
esolved not to appeal for increase, but to run the | 
risk of any loss which might occur from this | 
decision. It must be remembered that any increase | 
of price allowed by the Gas Commissioners stands 
good for that year only, the price reverting to 
is. 9d., that being normal under the Act of 1868. 
It remains to be seen what result will follow from | 
this extraordinary and entirely unexpected resolve, | 
and whether it will be a sufficient sop to’ quiet the 
Cerberi of the Corporation and the Metropolitan 
Board of Works. 





| 
| 
i 
WEAVING WITHOUT THE AID OF AUTOMATIC MACHINES. 
PREVIOUS to the introduction of the Jacquard and 
other automatic machines the weaver, as we have 
before stated, had to resort to a variety of con- 
trivances—often of a very complicated nature—ia ! 
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shown in overcoming such obstacles. ‘The general 
principles of weaving having y 
plained there will now be little difficulty in tracing 


ay be found nn the effect 
troduction of the Jacquard apparatus, and the great 
o—- it has 2 aoa rise to, has beén in no way Seer 
rated in its value. 

When aloom is arranged to be worked by an 
automatic machine, all that is required in order to 
weave a new design is to make the alterations in the 
machine itself—equivalent to altering the position of 
the pegs upon the barrel of a musical instrument— 
either by changing the barrel, or using various sets of 
perforated cards. But ia the case of a loom not 
provided with such a machine, the matter is quite 
different, the loom itself requires to be altered, or 
rather the tying up of the various cords and levers, 
and the arrangement of the warp in the healds 
have to be arranged accordingly. 

There are several ways in which this can be done, 
each having its own advantages, according to the 


the various modifications from ooh to step—when | 
uced by 


SAS oe 
f f ¢ 2 
Wha, A IFFAS FOLGE G78, N 


b+ + +4444 +4 
eet nt 


> +++ 











tots++ $4444 
i | 
POADLLLL ALLL L LPL LLL MM 


a 





© ot wou et es ot os es ety 
fot 20ute eBoe 
st sf 3 








Pe Pate eee eee) 73 


been sufficiently ex- | 


the in- | 


SPOPOPAELEBOPLOE SS POOL OE BOODLE OOLEEELOLOEL EE EOELIEEE DD 
SOPPOELALALAPEPELODO PEL, .Y CABAPPPPPALPALOOPBEPLLELEE LA, 
SPIPOPPEPLPALEILEOELOLLODEL ~ CLLAELEPEUOBPEDEEL LEM: 


eae + | 4 rT ese AAADPBPPODPPALLAPPPLLMOLOEPRELEL LA 8 dk POODBOEPOEO OTE 
seeseesesi 4. PLS AOLOLILI PL POLOODILOOL LOAD DOLLOP OOD AOLPDPE Ge 
‘ SHAPPEPEBO™ POBBPBPLELPLBBBBALLOEE LEE OEE LEE Be OF 

il I SHPRPPABPOOLOLN COBPELBLBPAMABEDELEOOLRE PELE REED 

S AMM MAA OOOO OPP LEEPER ODPB EER, 

SOOLLPELLLOLLOLLLALEL ELE LLL LS PLO OME LE OP 
COPPIRAOLLALP LOE LM ELLE OG o 
SOPLSAPRPOIOOLOLOAEEPAOMOLOEOEEO OO LEOOEPOEL LEME EP 
CSOEPOPDLLPLOLLO™S SOLOPLLOLLOLELELOE EEL LOE EL LOE > 
SOAP AL AAD ABA L LOLOL OO Oe iy POLL MM LA LLL LL LLM LLL ELLE, 
COPIPAPAPELOOLLELRPOOOPLEO BAL: © LOBEOEBEDEBOLEUEM ERLE S 
SIPPPBBPORLIALLDELBDLELELBLLAUREE ERLE BABBLER MEB EBRD 
CAPPESAPIPPLOLLOLLILEPAPLAOPLOLPOPLLP LOD ILLEED SPOOL OOLE 
SIPADPAP POLO AE PPLILPOPLLELEEDEOE EO ELO ERE EL EEL OE EE 
dhe Add dd hededddddddduidddadddddaddel 
COPAIDPBPALOLPAO LLLP L LAE ML MM EE POMEL E POLL PLLBMAECBP EEA LAE 
SAAPPPEBEBEEELPOBLALEERLROEPLEBE OE EREBEBLOEEELEDOLL 


ee ede dl 


Fs Ug tees re 





2 
— becomes but we shall endeavour to divide 
them ia Sach’ broad 


2. In forming the healds into groups of two or 
more divisions, in such a manner that any of the 
divisions may be isi 
having a distinct separate control over the 
whole of the warp, at the same time each w 
thread to pass through one eye or leash only of the 
healds, as in diaper weaving. 

3. In passing the a through two separate har- 
nesses, 80 that each thread of the warp passes 
through two eyes; both harnesses having a compound 
control over the warp, as in damask weaving. 

There are other kinds of weaving, such as gauze, 
velvet, &c., but ee 4 are prodaced by entirely dif- 
ferent processes to the above, and will be described 
separately, 
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order to enable him to produce figured or ornamental | extent of the pattern to be woven, sometimes a few 
We shall now endeavour to describe the healds being sufficient, and at other times several 


*ystem he pursued, and the tediousness of the labour | hundreds being required. Even when these numbers 


to which the complication of his loom gave rise. 


The ingenuity shown in these contrivances was | crease their 


| are used, many contrivances are employed| which in- 


wer to an extent scarcely to be thought 


often very great, and the success with which great | possible. Numberless plans have been adopted ac- 


numbers of threads could be worked in various | cording tothe peculiarity of the cloth, or the pattern 
designs by means of only a few working parts is | to be woven, but th 


may be classed under certain 


worthy of attention, for there is perhaps no other | distinct systems which, when fairly understood, will 
art, in which the requirements for such complication render the subject clear. When two or more 
*xist, and none in which greater skill has been 


systems are used in the same loom the complexity 


We have, as far as the use of four healds only were 
concerned, shown the principle upon which satina, 
twills, and zig-zags, and double cloths are woven, 
these forming the first class into which we have 
divided the subject. But as four healds are very 


_ limited in number—in fact, the smallest number 
that could be used for the purpose—it will be 
desirous to show the use of a greater number of 
healds, and how they may be employed in the weav- 
ing of ordinary satins, &c. 

silk weaving as many as sixteen leaves and 
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one in Ktecn tum tne well threads, althoug 
they may be of a different colour, are s " 
a ernivi in th ia ot wu cloth. The wat 
threa when very ! neTrous } “ 1 tog nh 
ne y teml to cover over t few i 
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t warp tht via whicl I 1 thz i the ey 
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v epre . t 1} of the headles a 
} eb B, Fig 2 
| f tl he I re } ing mar» 1 wit! 
' ’ t 7 tr ¥ p! i a ’ 
I v i ( mad, « rently princi 
u Ww f ’ el adep l sti Til ty} 
of ft A, has been inserted when the headk 
n raised é d pick hen } 
have | raised; and so on to the last pick—tl 
etters at C being clearly tracea to the letter 
at Hi } G2 isa section of Fig. 9] \ tl 
| rig. G1 i} I t the; 
of ti p ter wove 1 it Ww ud wh by I 
weaver in rcer t irra t! 
VV need ry that, t, ther : 
pear to « nect t | 
i * the pattern v n | i, I a litt 
» 7 matter v e} t y 
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af . ter ‘I t] 
‘ i \ t t I Ww kead 
con ntiy I “ I } foot ati 
the rt at andl i alter t i 
shown in what order the trea l e to be raised 
in, a8 shown by the figures above || exions 
between the headles and the treadles a: tied up, 
acccording to the convenience of the weaver for 
rking them, as shown by the figures below T 
in plan, Fig. 93, show which of the 
healds are raised and correspond with the letters 
t k y For tance, the first pick A' haa | 


been € flects l b 
as marked at 


reection ire t 
a si 
resections 


el. ‘The int 


only 0 





y the raising the healds marked 


n like manner circles are to be| weight “12.34 Ib.” of steam which Zhe Enyincer | marsh, broken up by large plains in certain localities ; 


teen-leaved 


the order in 


ade, and Fig. S$shows 
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: ‘ — x: . De . 3 ' ; Dm 7. € “ . 
upwards are used in making very rich satins. Fig. found on the healdsa a 4 /, Fig. 93, where they inter- 


preceding page represes ts 


sect No. | treadle, which corresponds to No. 1 pick 
at A', Fig. 91. Consequently the treadle No. 1 is 
attached to and has raised the h« alds a b I. 

| <A great variety of figures can thus be made with 


comparatively few headles, and combinations of 





figures can also be made; one example of which, 
Fig. 04, 1 be sufficient to give an idea of the 
tem. s instance a cross and a diamond are 
mbined in alternate order, or the figures are 


gomed” tog ther. 
.  go8 
r modiicats principle an- 


By anoth n of the sam 











j r variety of figures may be woven at pleasurs 

l is shown at I ig. Yo, an 1 can be convenis ntly 

1 for forming spots, or small figure hence it is 

known as spotting harness. As the figures and 

und ters in Fig. 95 correspond with the descrip- 

{ y f Fig they searcely need any further 
“oo 5 : 

W! considerable number of headles were 

l, such as in weaving wit t y leaves and 

yards, it became necessary to lopt some means 

) pense with the treadl 1 we have already 

scribed one of the machines used for that purpose, 

th ** Jack in the box i : is another 

vachine of far greater range, the draw-boy, which 

| 1s formerly used to a great extent. It will be 

ide ibed in connexion with the draw loom, although 

ble to the we wing of smaller 


t was equauy tppitcat 
i figures. It is now, perhaps, entirely suy ded, but 
8 it supplied the prin ipal means the weaver formerly 
adoption of the 


t be omitted in a de- 


had to assist previous to t 
| Jacquard machine, it could ni 
cription of the old method of weaving. The 1 


him 





chine was worked by two treadies, although in a 
iore simple form one treadle wa ed, and instead 
| of the healds being raised by th rds attached t 
| the coupers and long marches, they were attached 
| from the coupers, or top levers, direct to the draw 
boy machine. But as the machine was of far mors 


“1 in connexion with the draw 


connexion 





when us¢ 


| mn portance 
] of action will be s 


wh in 


, , 
* draw ioom 





COMPOUND AND SIMPLE ENGINES. 
| We have, in another colum referred to the 
| 


manner in which our old friend ** Omega,” or some 
horateur of equal capability, writing under th 
head of *“* Condensation in Steam Cylinders” in | 
‘ . has, as usual, been comp! 
, 


ssful in muddling the subject upon which so much 
yg j 








t 
lof th leader” type and 3] ace of our contemporary 
been expended. We wish here to speak of 
unother blunder into which the writer in our con- 
teu wary has fallen, and which being, to a certain 
t, distinct from the main theo h in 
} artic is better dealt wit! ’ 
to wl we referred in « 
h ulti ) ga in suppor ol 
ver they may be, quoted some figures from a pay n 
The Compound Engine in Warships itained in 
the April number of A S l remarks with 
rard to them, ‘* We shall not stop to diseuss these 
figures he the ar perfect intelligible ne 
bt to the n y of ourr ! llowever 
telligible the figut ay have | to his readers 
I V lite ¢ kk t that hey I Litogether 
lligible to writer in 7 } H 
tinues last week | 
It is known to most engineers that much more steam is 


required in practice to produce a horse power than is necessary | 
un theory. The actual quantity required when the pressure 
and grade of expansion are given is very easily ealculated 
\s an example of the difference between theory and practice 
in this matter we may take the case of the Corliss engine at 
Saltaire referred to im our last impression. This engine 
luring a careful trial worked up to 45” horse power, and 
ised 12.34 lb. of steam per horse per hour. The smallest 
juantity in theory that would have work was 
1.33 lb. under the given conditions of pressure and expansion. 
Thus 5.01 lb. of steam, or about one-fourth of the whole 
juantity, used, was wasted. A portion of this waste was due 
clearance spaces to be filled, and of the remainder a part 
lensed in the jacket of the cylinder, and a part on 
the piston. In order to avoid complicating our subject we 
must now take leave of the Corliss engine for the moment, and 
leal only with unjacketted cylinders. We have referred to 
the Saltaire engine at all, only to show how wide a difference 
ven in the best engines, exists between theory and practice 
Our readers will do well to realise the fact that the loss of 
eflicieney under consideration is due entirely to the conden- 
sation of steam; to its return, in short, to the condition of 
water, or of vapour, or cloud. In no other way is it possible 
to account for the fact that more steam is required im prac- 
tice to doa given amount of work than theory podeet = as 


done the 





Was cor 


Now the fact is that Nara/ Science does not state | 
directly at all what total weight of steam was used | 


en 
| quotes as being used in both cylinder and jackets 
jis given by Nacal Science as‘ The weight of 
steam used as shown on the cards” specimen 
| diagrams from the simple Corliss engimes at 
| Saltaire, the compound engines of the royal mai 
steamer Elbe and of H.M.5 Briton being given for 
the express purpose of showing the relative eff. 
ciency of steam used in the cylinders of engines of 
the main types. The weight of water evaporated by 
the Saltaire boilers is, however, st whe to have 
been 6.97 Ib. per pound of fuel, and the coal used 
per indicated horse power 2.33 1b. ‘This would give 
about 16} Ib. of steam used by the engine per horse 
power per hour, including losses from liquefaction 
in steam pipes, &c., before the engine was reached, 
instead of 12.34. We ourselves believe that the 
165 lb. is much too low, and that some error has 
rept in in estimating the power given out by the 
engines, or in some other w ay. This, however, is 
not a matter for discussion here. 

It is quite evident, also, that the meaning of 
the “9.33 Ib.” is equally misunderstood by 7}, 
Enginee This is given in J 4 
least possible quantity of required per 
horse power per hour for a steam engine working 
between the limits of temperature 287 deg. and 
100 deg. Fahr As the steam would require to be 
expanded to a pressure of | Ib. 
‘accurately,” as ** Omega” would say, in 
order to reach the lower limit of temperature, the 

quantity actually used, leaving out of the question 
the losses from condensation, would of necessity 
l rthan 9.331b., the pressure of releas on 

The steam 
in this card also appears to have been expanded 
more than in the average of the diagrams taken 
during the trial, judging from the fact that the 
horse power calculated from it is considerably less 
than the mean horse power 

We commend these facts to our 
und no doubt he will be prepared next week witha 

brand-new theory to suit the circumstances, dealing 
gely in ‘‘ vapour,” “ cloud,” and fog to cover his 
The importance of the subject he has 
so frequently maltreated cannot be disputed, and 
we have dealt with one branch of it on another pag: 
Hereafter we shall have more to say concerning it. 
In the mean time, we hope something is being don¢ 
by the Admiralty, to whom the relative efficiency of 
the two types of engine is, perhaps, of greater im 
! than to any one else, to institute a more 
trustworthy system of trial than in use at preset 
on the six hours’ runs. We have frequently pointed 
out the extremely unsatisfactory character of these 
als, and can be no doubt that data ob- 
tained upon a very simple system which has been 
often proposed, and the use of which is urged in the 
article in Naval Science above quoted, 
alue The proposition 1 
of measuring tanks, the 
condensed steam discharged from the jackets an 
condensers of engines fitted with surface con- 
We understand that arrangements aré 
being made to test the Saltaire engines in this way, 
wl a comparison of the obtained in a 
pl engine of good construction 
n by one of the best Admiralty compound en- 
gines would be of interest to all steam users 


wal Scieas as the 
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the specimen card amounting to 7} lb 
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Infl nee of Forests on Rainfall 
Fryer. 1874. 
f this pamphlet—Mr. Alfred Fryer, of 
Wilmslow—has collected the opinions 
men and travellers with regard to the 
et of forests and their denudation on the climat 
and natural water supply of various countries, 4 i 
has referred to the measures adopted in France, Italy 
Germany, Austria, the United States, India, Aus- 
ralia, Japan, and China for the preservation of 
forests, his objects being to influence public opinion 
and interest, and to induce legislative action and 
control, in the matter of the forest conservancy 
Autigua, Trinidad, Dominica, and the Brits 
Antilles generally. The crops grown in these 
islands being mostly sugar cane, which next to nce 
is perhaps more dependent on abundant moisture 
than any other, the prosperity and perhaps the 
existence of these colonies is liable to be gradually 
swept away by the alteration of climate and condi- 
tion consequent on the denudation of forest land, 
and insufficient replanting of the same. 
‘The primitive condition of most of these tropical 
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bf, | by the Saltaire engine per horse power per hour. The | colonies seems to have been a mass of forest and 
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imate humid, and thus moderated from exces- | 











,- heat, the vegetation exceedingly rapid and | 
prolific in growth, the malaria also excessive and | 
‘eadiy. ‘The first steps taken by the early settlers | 
» clear forest for sites, for habitations, for roads, | 
if | for domestic purposes ; so far all is well, } 
f.in addition to these necessary clearances, the | 
1d stagnant pools be, all drained, the} 
uch reduced and the country rend red | 
iithy. The climatie equilibrium of the} 
y » remains undisturbed, as the clearances 
ted at the sites of intended towns, and the/| 
cut for building purposes aud fuel, bear | 
roportion to the large extent of forest | 
The colony is then perhaps in its best | 
as regards climatic conditions, The next} 
F f development of the colony causes vast | 
t ve clearances to be made. Timber is cut 
» quantities for export; forest land is 
lly being cleared to make and extend 
3: mines are found, and clearances are | 
pply fuel for smelting. This goes on} 
y until perhaps nine-tenths of the forest 
1, t climate steadily becoming drier and 
springs failing, and floods, unchecked by | 
m, devastating the country and passing 
nutilised. The inhabitants then discover that 
some necessary to replant the forests to a 
stent, and they do soin the face of con-| 
Ity regards private interests, and | 
ly at a great public expense, to meet which 
i ion has to be borne. If on the other 
fer to leave matters as they are, the} 
ment, and in some cases too the ruin, of | 
inevitable. At no stage of de- 
‘ ite for a colony to adopt a} 
f rvancy, but the earlier the 
and the mor onomical. 
i gr td ficulty seems to be to per- 
ite proprietors that their rights must give 
y to public considerations. They argue that they 
r and may cut as much as they 
their own; in the same way, too, landed 
{ evi civilised countries buy land, | 
V or enck it and deny passage across it to| 
general public, except by certain lines of road, | 
ng that they have an exclusive right to the | 
that all outsiders are trespassers. They | 
id as property exactly similar to movable 
ured produce or effects. If this prin-| 
carried to its extreme, we may have | 
wl f the land in the world divided | 
g a comparative few, and extending the | 
iJ far as regards right of passage | 
st fishing grounds of the sea also, the mass | 
public become trespassers, interlopers, and | 
that may ither enjoy land or sea be- | 
public lines of communication. The | 
y of the principles is shown in the excessive 
ts extreme. It is evident therefore | 
at vate rights may be pushed too far, and public 
red. 
ref no real injustice to the privat 
r r to demand from him that if he clears 
i he shou ither replant a certain amount 
pay the State to undertake that 
he contrary, it is his duty,to see that | 
lo not inflict damage, logs, orin- | 
e to the general public, or if they should 
» recompense the public. The justice of 
ger s well as forest conservanc y is 
e evident : the land, the waters, and the forests 
l alway to a certain extent, under State | 
from the very beginning of the earliest 
of ac | > ; | 
S perv involves the knowledge and 
meteorologist, the hygienist, the hydraulic 
f r, the agriculturist, and the conservator of 
ll as the enforcing of their recommen- 
by means of legislative action, the de- 
t ff of the few enlightened men in any | 
ng by themselves insufficient; it is 
ssary in all colonies to intrust such duties 
fied public conservator, and we therefore 


with the author, that Antigua, as well as the | 
iritish Antilles, will not suffer much longer | 
want of such officials. 





Tux Lares Me. Georos Baows.—We regret to announce | 
{ Mr. George Brown, formerly the able manager | 
Bessemer departanent of the works of Sir John Brown 
and Co., of Sheffield, and subsequently the founder of the 
arge works at Attercliffe, now belonging to Messrs. Brown, 
Sayley, Dixon, and Co. (Limited), of which company he was 
*Gitector. Mr, George Brown was a nephew of Sir John 
Srown, and his death took place on Monday evening last at 
‘us Tesidence at Pitemoor. 


ne death 
t the 








| for a term of not exceeding fifty years 


| than 64,4671. 
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NOTES FROM 


SOUTH YORKSHIRE. 
Susrrizcp, Wednesday. 


The Sheffield Bessomer Rail Trade.—It is stated that, | 
owing to the excessive severity of foreign competition in the | 
Sessemer steel rail trade, and consequent lowness of prices, | 
one of the principal Sheffield concerns has determined to | 


withdraw from that branch of industry, and has given its 
workmen employed for that purpose notice to leave its em- 
pi yinent. 


Fatal Accident at the New Oaks Colliery.—On Friday last 
a large fall of roof took place at the New Oaks Colliery, near 
Barnsley, belonging to Messrs. Charles Cammell ana t 
pany (Limited), and two miners were killed on the spot. 


The Phenix Bessemer Steel Company (Limited), near 
Rotherham.—The adjourned meeting of the shareholders in 
this concern was held at Rotherham, on Friday last, under the 
presidency of Mr. George Haywood. A dividend of 2/. per 
share, payable on the 18th of December next, was declared. 
and it was further decided to raise the sum of 50,0001. by 
debentures. Of that amount the directors subscribed for 


| 70002, the shareholders present for 60001., and 50001, was 


promised from another source, not named. 

‘he Prince of Walea Colliery, Pontefract.—8ix years 
ago the getting of coal under Pontefract Park was leasod 
by the park trustees to Mr. John Khodes, of Snydale Hall 
During four years 


| past sinking operations have been going on at the colliery, 


which is named the Prince of Wales, and is situate at the 


| north-east end of the park. The serond shaft was completed 
| last Friday morning, the first (or air) shaft having reached 


coal on July 24th, 1872. The bed worked is the Haigh 
Moor, or Castle Wallsend. It is five feet thick and of good 
quality, lying at a depth of 470 yards. The minimum rent 
paid, and handed over to the corporation, is fixed at 600/, 
per annum. 


Railway Extensions and Expenditure Locally.—During 


intend holding 
get other 


Som- | 


the last half year the South Yorkshire Railway and River | 
Dun Company (now merged in the Manchester, Sheffield, | 


and Lincolnshire Railway Company) has expended 58,825/. 
on capital account. Of that amount 5272/. have been spent 
on the Rotherham and Mexborough line, 2432/. for doubling 


the line between Maud’s Bridge and Keadby, and not less | 


for sidings, &c., 
Rotherham and Doncaster ; 
ducted as received for resale of Jand, &e. 


at various stations between | 
63491, are, however, to be de- | 
The Midiand Rail- | 


ways branch from Hunslet to Hunslet Sidings is progressing ; | 


from Chesterfield Junction to Clay Cross Junction and trom 


Derby Junction to Melbourne Junction, the widening of | 


lines is nearly completed. On the Mansfield and Worksop 


line, the Cresswell tunnel is being lined, and the Pilsley and | 


Holmwwood branches are in use. The Killamarsh extension 
has also been put in hand. 


Corporation and Local B ard Water Works Proje 13.— 


The corporation of Rotherham proposes to borrow 60001. for | 
certain water supply works for various parts of the borough. | 


The Stocksbridge Local Board proposes to borrow 60001. for 
water supply purposes, and projects a reservoir at Machen 
Springs, 10 ft. in depth, an 1 to contain 570,000 gallons, The 
Mexborough Local Board proposes to spend 16,300/. for a 
similar purpose, but has reserved an alternative scheme at 
pre sent. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroven, Wednesday 
The Cleveland Iron Market.—Yesterday there was a fair 
average attendance on ‘Change at Middlesbrough, and 
rather more business was done. The quotations were similar 
to those of last week, No. 1 Cleveland pig being 70s. per ton 
No. 3, 65s.; and No. 4 forge, 58s. The stocks of forge iron 
are decreasing and prices are stiffer. It is stated that certain 
merchants, speculating on the expected fall in the prices of 
pig iron, have sold considerable quantities abroad for early 
delivery. Exports to foreign ports are smaller. but there is 
a good deal of iron being sent to Scotland and Wales. 
The Finished I; 


in the finished iron trade. 


n Trade.—There is no material alteration 





ing prices of finished iron by the north of EKogtand 
, and finds that during the three months ending Jist 


of Au the the 
Sssted anloanaes 


sell 





net @ of all the iron sold 
wo teetine The board is awaiting the 
returns from the Staffordshire district. 


The Blast Furnacemen and their Wages.—To-morrow 
(Thursday) the blast furnacemen of the North of England 
large meetings at Middlesbrough to consider 


+ 





the wages question. 

The Coal and Coke Tradea.— A ——— of a strike 
amongst the pitmen of the North having been cleared away, 
the coal coke trade is in a more settled eonditi n, and 
prices are easier, Vhe wages question having to be decided 
by arbitration, the arbitrators appainted have selected the 
Right Hon. Russell Gurney, of London, as umpire. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The warrant market has been 
very firm during the past week at higher prices, A steady 
improvement took piace on Wednesday's prices during the 
latter part of last week, and the closing price on Friday was 
86s. 6d. On Monday a good business was done betwixt 
Sve. Sd. and &7a. Od., closing at the best. Yesterday 
the market opened firmly, and business was done from 
87s. dd. to 89s., closing with sellers at the higher price. The 
market was again firm to-day, and a fair amount of business 
was done. Now that the time is drawing near when the 
Jaltic and other ports will be closed, shippers who have been 
holding back from buying, anticipating lower prices, are 
now rushing into the market, and makers, taking advantage 
of the demand for special brands, are still advancing prices. 
To-day’s prices ranged between 8%s. 3d. and 88s. cash. The 
demand for shipping iron continues good, and at present the 
supply is scarcely equal to the requirements of the dealers. 
2 mate prices again show a decided advance on tho 
week : 


No.1. No. 3. 
sd. « de 
G.m.b., at Glasgow eos 95 0 826 
Gartsherrie ,, s+ one ooo 117 6 87 0 
Coltness ow we eco eee 117 6 87 0 
Summerlee _se,, o ° 110 0 860 
Carnbroe i ove ée0 : 100 0 860 
Monkland * ot 960 850 
Clyde $9 960 850 
Govan, at Broomielaw 90 BO 
Langloan, at Port Dundas 1150 876 
Calder ” ove 115 0 87 6 
Glengarnock, at Ardrossan oie 105 0 866 
Eylinton 940 826 
Dalmeliington ,, os 940 82 6 
Carron, at Grangemouth, selected oOo lm 
Shotte,at Leith ... oes 1126 876 
Kinnell, at Bo'ness 950 800 


(The above all deliverable alongside.) 
Bar iron ooo 102. 
Nail rods ... eee ove 101, 

Last week's shipments amounted to 11,389 tons as against 

12,078 tons in the corresponding week of last year. 


“- tee ore 


Government Orders for Marine Engines. Messrs. John 
Elder and Co., of this city, have been commissioned by the 


| Lords of the Admiralty to construct the engines for the 
| Inflexible, the most powerful armour-plated turret-vessel in 


the British navy. Compound engines for the smaller vessels, 
Sheldrake and Moorhen, have been ordered of Messrs. Robert 
Napier and Sons. The cost of the former will be 120,0001., 
and of the latter something over 50001. for each set. 


City of Glasgow Union Railway.—In their report to the 
twenty-first half-yearly general meeting of the shareholders 
of the City of Glasgow Union Railway Company, the direc- 
tors report that the necessary works for the extension of the 


| Dunlop station to St. Enoch-square have been commenced, 


and that the construction of the Sighthill extension and 
Parkhead branch is being vigorously proceeded with. It is 
proposed to raise 400,0001, of additional stock, to be applied, 


| towards the completion of those works. 


In consequence of the anticipated | 


reduction in the wages of puddlers, there is a falling off in | 


the demand for finished iron, consumers naturally expecting 
that after a reduction in wages there will be a decline in 
prices. For heavy rails, 7/. 10s. 
late makers are doing a fair business, and are firmer in their 
quotations. The Skerne Iron Company, Darlington, have 
just completed a large order for plates, which have been 


the building of the troop ship Assistance. 

More Iron Works Short of Work.—Last week we called 
attention to the fact that the increased activity in the finished 
iron trade had not extended to ali the manufacturers, and that 


to 8. per ton is asked, | 


Wigtonshire Railway.—At a mecting of the shareholders 
of the Wigtonshire Railway Company, held at Wigton to- 
day, the directors reported with satisfaction that the N ewton- 
Stewart and Wigtown section of the line is now completed, 
and ready for inspection by the Board of Tradé inspector. 


| They have not succeeded in concluding any agreement for 


| applied by Messrs. Green, of Blackwall, on the Thames, to | 


the working of the line, but are continuing negotiations on 
the subject. Contracts have been concluded for the rails and 
fastenings and sleepers necessary for the permanent way of 
the Wigton and Sorbie section ; and Mr. Grainger, the eon- 


| tractor, has become bound to have the line to Sorbie ready 


Mesers. Vaughan and Co. had closed their Bishop Auckland | 


Works owing to inability to obtain orders at remunerative 
rates. The Darlington Iron Company have laid off some of 
their mills, and many of their puddiiog furnaces; the Stockton 
Rail Mil! is again partly closed, and the rail mills of Messrs. 
Richardson, of West Hartlepool, are idle. 


Palmer's Shipbuilding and Iron Company.—The annual 
report of the directors of the great works carried on at 


for traffic on or before the 16th of May, 1875, being four 
months earlier than in his original contract. 


New Sizty-Ton Steam Crane.—At last the Clyde Trustees 
are to be congratulated upon having got a steam crano 
worthy of the harbour of Glasgow. rf is one capable of 
lifting 60 tons, and was supplied by Messrs. Taylor and Co., 
engineers, Birkenhead. The crane was publicly tested yes- 
terday, in presence of a large number of the Clyde Trustees, 


| shipbuilders, shipowners, engineers, &., and did its work 
| admirably. 


| Jarrow-on- Tyne under the name of Palmer's Shipbuilding | 


and Iron Company, states that the net profit during the last | 


financial year amounted to 25,102/. 17s. 10d., and recommend 
a dividend of 24 per cent. for the year. 


Death of an Inepector of Mines. 


| Port-Giasgow, had suspended payments. 
| out to be correct, and the liabilities are said to amount to 


| 


—The death of Mr. George | close upon 20,0007, 


Failure of a Clyde Shipbuilding Firm.— lt was ramoured 
a few days ago that Messrs. McVadyen and Co., shipbuilders, 
e rumour turns 


The firm in question had only been 


William Southern, Her Majesty's Inspector of Coal Mines | established for a comparatively short period. 


for the Northumberland district, is announced. 


The Ironworkers and their Wages.—It is stated that Mr. 
Waterhouse, of London, the accountant to the Board of 


t é it appears quite 
Arbitration, bas just completed his investigation of the | the present state of the Belgian and German markets. 


Tas Beroias Coat Teaps—An advance 


in coal has been 
talked of in Belgium, but i i 
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AND VACUUM 


TRIALS OF ATMOSPHERIC 
BRAKES.* 
Tux interest which is taken in the relative merits of these 


our readers to the following tabular statement of experiments 
made with the vacuum brake on the Toledo, Wabash, and 
Western Railway, and with the Westinghouse automatic 
atmospheric brake on the —— Railroad. The 
first experiments were made to determine the time oceupied : 
1, in applying the full pressure of the brakes to the rear car 
of a train of 10 cars: 2, the time occu in taking up the 
slack on the rear car; 3, time occupied in bringing the full 
pressure on the brake-shoes in the middle car; 4, time occu- 
pied in taking up the slack on the middle car; 5, time re- 
quired to bring bai pressure of the brakes on the forward 
car; and 6, time required to take up the slack on the 
front car. 

The second trials were made to determine the time and 


distance in which the trains could be stopped. The trial with | 
the vacuum brake was made on « level track, and with the | 


atmospheric brake on a deseending grade of 24 ft. per mile. 
The atmospheric brake was, however, applied to the driving 
wheels of the engine, whereas the vacuum brake was not. 
Kach train consisted of ten cars with four and six-wheeled 


trucks, as indicated in the “ memoranda” below the table, | 


from which it will be seen that the number of wheels under 
the ears of the train to which the vacuum brake was attached 
was 06, and the number under the atmospheric brake train 
ears was 108. As only four of the wheels of a six-wheeled 
truck have brakes, it will be seen that the vacuum brake was 
applied to 63.8 per cent. and the atmospheric brake to 

74 per cent. of the weight of the cars. The speed was de- 

termined by taking the distance between the telegraph 

poles and then counting the poles and taking the time with 

a stop wateh. The distance and time of stopping the train 

are given in the Table. 

Experimenta with Smith's Vacuum Brak: 
Wabash, and Western Railway, July 15, 1874 
Westinghouse Automatic Brakes on the Chi 
Railroad, July 22, 1874. 


om the Toledo 
nd with the 
1go and Alton 


Vacuum Brake | Westinghouse Automatic 
Toledo, Wabesh, and Western | Brake 
Railway. July 15, 1874. | Chieago and Alton Railroad, 
July 22, 1874. 


First Experiment 
With 1° cars 
Time in seconds. 
Full preesure—rear 


First Experiment 
With 10 cars. 
Time in seconds 
Full pressure—rear 


9 , 


will secure the attention of many of 
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CATCH FOR CRANES. 
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The third ex 


| 


riment with the vacuum brake train was 

made with the tend brakes applied by five brakesmen. 
the third experiment with the atmospheric brake the brakes 
were applied to the whole train and engine by a passenger 
in the sixth car from the engine, the engine working steam 
until the train stopped. 

The fourth experiment with the atmospheric brake was 
made by detaching the engine from the train. 


| 
| 





CBP ose wee coe 19RD Car as oe 2 2 " : 
¢Slack taken up— : . Slack taken up— omnia - eee the atmospheric brake was applied 
r ndbenen ve HO NY coat Si »,| These experiments are interesting, chiefly from the fact 
Full pressure=mid- — 4 993 Full instantly (less than 4°) | thes they indicate the amount of time occupied by each system 
ann "aah 2 22 middl preseure— 5. oy | in applying the full power of the brakes, which in case of 
ee — we + 24 24 24) danger is an element of very great importance, because at a 
eee a | speed of 35 miles per hour the train will run over 50 ft. in 
Dull paessnse—Eep- » 9 ey mel wend each second, so that if ten seconds are lost in applying the 
< ward car 3 i. instantly (lees than 4 brakes the train will have run 500 ft. before they begin 
Slack taken up— Full pressure—for- 65 dhasik tie ahead ’ 
forward car 8 34 werd car 14 1414) ; —— 
Slack taken up— | 
forward car — sain / Sete 
instantly (less than 4”) | SAFETY CATCH FOR CRANES. 


Second Experiment Second Erperiment. 
Level track. 
| Brake applied to engine and 

whole train. 


Cars oo» 10 Cars 10 
Speed per hour, 35 to 40 miles. | Speed per hour 35 miles. | 
Distance run 1565 ft. Distance run 513 ft. 
Time running Time running 

same 36 seconds. same ... 17} sec. 


Third Experiment. 
Brake applied to engine and 
whole train by passenger in 
sixth car from engine. 
Engine working steam until] 
train stopped. 
Cars . eee 
Spee 1 per hour 
Distance run 
Time running same 


Third Experiment 


Rrakeemen ” 

Cars : lv 
Speed per hour 35 to 40 miles. 
Distance run V7 5 feet 
Time running same 3) secs 


10 
85 miles. 
- 502 feet 


“ 


Fou 


Engine 


Experiment. 
detached from 
train. 


the 
Care as oce 10 
Speed per hour . 35 miles 
Distance run .,.. ...460 feet. 
Time running same. 18 sec. 


Fifth Experiment. 


Brake applied to eng’ ve only. 
Care aso ee 10 
Speed per hour 36 miles 
Distance . 2400 ft. 


Time running same 1 m. 10 «. 


Memoranda Memvranda. 
Toledo, Wabash, and Western Chicago and Alton train con- 
train consisted of : sisted of 
4 cars, 6-wheel trucks. 7 cars, 6-wheel trucks, 


” 3 


¢ From the Chicago Railroad Gazette. 
+ By taking up the slack is meant bringin 


” ” ” 


up the brake- 


| Tne not unfrequent accidents due to overloading cranes, 


and either breaking or overturning them, led the engineers | 
Down grade 24 ft. per mile. | of the North-Western Railway of Austria to attach register- | 
ing seales to the cranes under their control, in order that by | 


inspection the men could tell whether they kept within the 
proper limits. This addition, however, was not found to 
be successful. In many cases the men could not read the 
scale, in others the trouble was too great, while in several 





excessive load upon the crane, 

This method was, therefore, abandoned, and after some 
| experimenting the detail, illustrated above, was adopted, by 
| which it became impossible to lift any weight heavier than 
| that for which the crane is designed. The end of the lift- 





| ing chain, instead of being fastened to a fixed link at the | 
j end of thejib, is attached to a link hung toa cross bar, at 


| each end of which is a vertical bolt rising through a casting 
|in the head of the jib, and carried by a pair of volute 


| springs. The arrangement is clearly shown in the drawing. 


These bolts can be adjusted with the greatest nicety, and 


17} secs. | 


the strength of the spring is made to correspond with the | 


maximum load that the crane is to lift. Fastened to each 
of the bolts is a triangular bleck, with a feather at the 


| back, serving as a guide, and moving in a groove, and with 


| a number of Y grooves in the front or inclined side, Figs. 2 | 





shoes until they are in contact with the wh 


and 8. The sheave, over which the chain passes, is in- 


dented to a pitch corresponding te that of the chain itself, | 


and on either side, and being a part of it, it is formed with a 
number of Y grooves corresponding to those in the blocks 
above mentioned. So long, therefore, as the weights placed 
upon the crane do not exceed the set limit, these blocks are 
not moved, but if a heavier load is added, the springs are 
compressed, and the brake blocks coming in contact with 
the sheave lock this latter, and prevent all motion. 


We may add that this detail is regarded very favourably | 


upon the North-Western Railway of Austria. 





Tax Fassca Inow Traps.—The quantity of pig produced 
in France in the first half of 1874, was 707,755 tons, against 
660,668 tons in the corresponding period of 1873. The total 
quantity of manufactured iron made in France in the first 
half of this was 415,856 tons, against 464,410 tons in 
the first halfof 1878. 





instances the register was broken by the application of an | 


| 


JOHNSON’S “ ANTI-PRIMER.” 

We subjoin a sketch of an arrangement for securing a 
supply of dry steam, which has been designed by Mr. 
Robert Johnson, of Haughton-place, Bradford, and which has 
already been successfully applied by him to a number of 
boilers. The arrangement—to which Mr. Johnson gives the 
name of “ anti-primer”—consists simply of a pipe extend- 
ing from the dome down into the barrel of the boiler, the 
whole length of which it traverses below the water line, 
then returning again to the dome, where it joins the 


oe 
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| stop valve through which the steam is drawn off. As seen 


from the annexed sketch, the steam on its way from the 
boiler has to traverse the pipe, and during its course any 
water which may be mixed with it is evaporated by the 
heat communicated from the surrounding steam and water 
through which the pipe passes. The arrangement can be 
easily fitted to existing boilers, and we hear that it has 
given very good results where it has been applied. 





Tas Late Mr. Sampson Lioyy.—It is with regret that we 
announce the death on Saturday last of Mr. Sampson Lloyd, 
| of Wednesbury, ‘an engineer well-known in connexion with 
the firm of Lloyd, Fosters, and Co. Mr. Sampson Lloyd was 
the son of Mr. Samuel Lloyd, of the Farm, Sparkbrook, Bir- 
mingham, at which place he was born in the year 1908. 
In 1836 he joined his brother Samuel in the proprietorsbip 
of the Old Park Works, Wednesbury—founded twenty year* 
before—taking the place of another brother, George B. Lioyd, 
who henceforth devoted himself to the business of the bank in 
Birmingham, now directed by another of his near relatives, 
Mr. 8.5. Lloyd, M.P. He applied himself to the superns- 
tendence of the engimeerin +) ment, and owing in 00 
slight degree to his skill business aptitude, the concera 
grew in magnitude and reputation until it became of world- 
wide renown as “ Lioyds, Fosters, and Co.” In 1867, when 
| the firm was absorbed in the Patent Shaft and Axletree 

Company, Mr. Lloyd was chosen as the deputy chairman of 
that company, and he remained in that position until his 

decease. He was also one of the projectors, and latterly 
| the chairman, of the South Staffordshire Water Works 
Company, and chairman of the Darlaston Steel and Iron 
Company. Born a member of the Society of Friends, be re- 
tained his connexion with that body until comparetively 
recent years, when he j the communion of the Cb 
of eee In his — gag yf meg 
man of sterling honour integrity. A years 
Se ene at on the commission Of the peace for the county 
of . The first marked failing in Mr. Legis bee 
occurred about five or six weeks ago, the malady which 
he suffered subsequently taking an apoplectic form, and, 
already stated, he expired on Saturday, at his residence # 
Arley ikon, near Bewdley. 
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AUTOMATIC GEAR-CUTTING AND WHEEL-DIVIDING MACHINE. 
CONSTRUCTED BY MESSRS. WILLIAM SELLERS AND CO., ENGINEERS, PHILADELPHIA. 
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LITERATURE. 


—@—— 
Telegraph and Travel. A Narrative of the Formation and 
Development of Telegraphic Communication between Eng- 


land and India, wnder the Orders of Her Majesty's | 
Government, with Incidental Notices of the Countries | 


traversed by the Lines. By Cotonet Sin FREpERic 


Joux Gotpemrp, C.B., K.C.8.1., late Chief Director of the | 


Government Indo-European Telegraph, &¢. London: 

Macmillan and Co. [Price 2ls.} 

(he British Government, though giving little en- 
couragement to telegraphs generally, has always 
taken great interest in the advancement of tele- 
gtaphic communication with India. 
parlamentary volumes of correspondence between 
the Government, its own officials abroad, foreign 
Governments, and various projectors, entitled *‘ Cor- 
respondence respecting the Establishment of Tele- 
gtapbic Communication in the Mediterranean and 
with India,” amounting as they do to 368, 189, and 
124 pages, up to the year 1860, attest this. But the 
action taken by Government up to the latest date 
contained in these volumes was perhaps scarcely 
commensurate with this enormous pile of corre- 
spondence. It may be briefly stated to consist in 


The three | 


(For Description, see Page 281.) 





| having given a conditional guarantee of a minimum 
| interest of 5 per cént, on 120,000/. on the Cagliari, 
| Malta, and Corfu cables, an absolute tee of 
| 44 per cent. for fifty years on 800,000/, for the con- 
| struction of the Red Sea ee of having 
stopped an enterprising contractor from obtaining 

| certain concessions, and lastly of successfully induc- 
ing the Porte to construct a telegraph from Con- 
stantinople to the head of the Persian Gulf, under 
| the partial superintendence of English officers. 

Since the date of these papers, however, the 
Government has been more active. The Malta, 
Tripoli, and Alexandria cable was laid for Govern- 
ment, and the lines through Asiatic Turkey, Persia, 
and the Persiar Gulf, which form the principal sub- 
| ject of the first part of Sir Frederic Goldsmid’s in- 
teresting volume, have been carried out. 

In 1858 the English Government had induced 
ithe Ottoman Goyernment, who would grant no 
| concession to a private company, to commence the 


| construction of a line of telegraph from Constanti- | 


nople to Fao, on the Persian Gulf, Colonel Biddulph 
| R.A., with some English assistants, being engage 
| to superintend the work. Colonel Biddulph resigned 
| in 1859, but the work was continued by Mr. C 





and two brothers MacCallum, and completed as far 
as Baghdad in 1861. 

Soon after this, Lieutenant-Colonel Stewart, who 
had greatly distinguished himself in India daring 
the mutiny, in carrying flying telegraphs over 
various parts of the country, keeping up with the 
rs i of the advancing army, and often 
actually coolly carrying on his work under round- 
shot fire, was cntrated with the whole question of 
joining Kurrachee with hdad, and indeed with 
the supervision, so far as English superintendence 
was allowed, over the Constantinople and 
line. The line from Baghdad to the Persian Gulf, 
though running through a country which presents 
little physical difficulty to the construction of an 
aerial line of telegraph, runs through districts of 
turbulent Arab tribes, and as it was feared that this 
portion of the line would often be interrupted, an 
alternative Jine from Baghdad to Teheran, and from 
thence to Bushire to form a junction with the Per- 
| sian Gulf cable at Bushire, was proposed by Colonel 
| Stewart. 
| The failure of the Red Sea cable of 1859 had 
| shaken the confidence of Government i ly 
| in submarine lines, and the various propositions for 
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joining India by telegraph to England had resulted, 
in 1862, in the Indian Government constructing a 
telegraph of two wires along the coast from Kurrachee 


to Gwadur, about 260 miles along the Makran coast,| ris ixerfie of Persian and Turkish Government) immensely developed, The salt 


thus attacking the line from the east towards the west. 

Colonel Stewart, in 1862, proposed a submarine 
cable from Kurrachee to Fao, touching at Gwadur, 
Mussendum, and Bushire, and this was carried out 
in 1863-4, the whole line being laid by the 16th of 
May, 1864, under the general superintendence of 
Colonel Stewart, and the immediate superintendence 
of Sir C. Bright, assisted by Mr. Laws, Mr. F. C. 
Webb, and a staff of engineers and electricians, 
This line was the first and only long line of tele- 
graph payed out from sailing ships. ‘The solid pro- 
portions of the cable, and the sound steps taken for 
maintenance, have made it a success. In the mean 


time, the land line through Persia, the general line | 


of which had been projected by Colonel Stewart 
from Baghdad to Teheran, and on to Lushire, had 
been ne arly comple ted under the able « iperinten- 
dence of Major Champain, K E., assisted by Captain 
Murdoch Smith, R.E., other Royal Engineer officers, 
and a party of Sappers 

The land line from Baghdad to Fao had a gap in 
it of some 150 miles, where the Montijik Arabs in 
rebellion against Namik Pacha of Baghdad refused 


to allow the line to be constructed 
The cable was thus completed before the land 
lines, and, indeed, it was several months before 


either the Baghdad and Fao or the Bayhdad, 
Teheran, and Bushire lines were open for traffic, 


The difficulties our English officers bave had to | 


contend with in superintending the « onstruction of 
these land lines can only be appre iated by reading 
Sir Frederic’s account of their negotiations and 
operations. In Persia the poles and labour were 
to be provided by the Persian Government, and the 


conduct of some of the governors who would give 
nothing, do nothing, and be seen by nobody, must 
have been peculiarly exasperating to energetic 


English officers who were trying to do their utmost 
under most disadvantageous circumstances. Some 
of the work was carried on with the snow nearly 
waist dee Pp 

Amongst the many difficulties which the English 
officers had to deal with was that caused by the dis- 

ited line of frontier between Asiatic Turkey and 
i, reia, near Khanikin. 

The line ran across some 17 miles of dis- 
puted territory. The Pacha of Baghdad feared 
that if stores supplied for the Persians were erected 
over the disputed territory the faet would stand as 
a kind of admission of Persian authority, and the 
Persians were equally jealous of the line being con- 
structed with Turkish stores. 

Phe solution of the difficulty is thus described by 
Sir Frederic: 

‘‘Colonel Kemball, the British Resident and 
Consul-General at Baghdad, after proposing every 
possible combination that seemed likely to reconcile 
or allay conflicting claims, hit wpon the happy 
expedient of turning to account the tele graph poles 


used by the litigants respectively, to represent the | 


national interests involved, that is to say, as the 
‘Turks used iron and the Persians wooden posts for 
their respective lines, it was considered that alter- 
nate iron and wooden posts over the disputed tract 
would illustrate a mutual understanding in a manner 
at once politically safe and socially unobjectionabl 

This arrangement, fortified by the inevitable ex- 
change of sta/« guo declarations, was fiually accepted 
by both parties, aud is believed to be in force at the 
present day.” 

After the submergence of the cable in 1864 
Colonel Stewart proce ded to Cons autinopl to try 
his utmost by negotiation to stir the Turkish 
ollicials on various points that required attention 
and prompt action, before there could be any hope 
of the land line to Fao being completed and properly 
officered for work. ‘The bodily health of this gailant 
and energetic young soldier had at several periods 
of his service shown signs of the tax which had 
been laid on it by his dauntleas spirit aod untirin 
exertions, andafter a brief illness Laeutenant-Colon 
Stewart nay be said to have fallen. at the Aye of 33 
as much in the cause of his country as if he had 
met his death amidst the brilliant military actions 
in which he had played such an active part. Sir 
Frederic Goldsmid, who succeeded him as Director- 
General of the Government Indo-European Tele- 
graph, has shown in his graceful memoir of Colonel 
Stewart how he—as all those who had the pleasure 
of serving with him—admired the amiable, vallant 
and generous character of his predecessor. 


+4 








In giving credit to the Home and Indian Govern- 
ment for the vast amount of work done, we must 


| recollect that they had to carry this out against the 


jealousy and indifference, Every step had to be 
taken strictly officially, and every request was no 
| doubt looked on with distrust, and it took a con- 
siderable amount of time, correspondence, and 
patience to obtain those small concessions which a 
private firm are sometimes able to obtain by the 
free use of doucears and backshcesh, but which 
Government officials we suppose are not allowed to 
expend, as the amounts would be awkward to andit, 
unless debited to that mysterious itemin the budget, 
namely, secret-service money. 

Sir Frederic Goldsmid’s work gives a detailed and 
|yet interesting account of all the various negoti- 
ations and operations which have resulted in the 
Indo-European Telegraph. To carry on all these 
negotiations special officers have at various times 
been deputed to survey and report on different 


routes, conduct negotiations, and carry out active 


operations. Sir Frederic himself has been one of | 


those most actively employed, and from his know- 
ledge of Oriental langwages and long experience of 


the character of the many different peopl we have to| 


deal with in the East, has had important missions in 
Asia to fulfil in arranging disputed frontiers, for 
which his courteous manner and sound and impartial 
| judgment render him peculiarly fitted, A keen ob- 
server and evidently a careful recorder in a daily 
| diary of the minutest events worth record, the his- 
tory of his own extensive travels forms an interesting 
portion of the volume. 

Those who expect many engineering details will, 


perhaps, be somewhat disappvinted, particularly in | 
the portions relating to the cable, and indeed the | 


cable portion is perhaps somewhat slurred over. 
Bat the work is written by an officer whose duty 
has been more political or administrative, and is 
produced as a kind of official report of progress from 
| Government to the public, and partly in answer to 


|gome very unwarrantable and interested attacks that | 


were made on the Government in the 7imes some 
years ago. 

In stating the case, however, as a matter between 
the Government and the public, the Government 
may certainly be credited with taking sound steps 
from the outset for the maintenance of the sub. 


marineline. A repairing ship was carefully fitted | 


out in England, a civil engineer of considerable ex- 
perience in the maintenance of submarine cables re- 
tained in India for a year in engineering charge of 
the whole line, and under whose direction proper 
cable stores and tanks were constructed at Kur- 
rachee, and the whole system of repairing organised. 
| When we consider how many lines fail and are 
abandoned through the want of these precautions, it 
is certainly creditable to the Indian Government, 


| has since filled the post of er gineer to the line, that 
ithe cable is kept constantly in repair, although it 
whether there are not several younger cables in 
existence now which will not outlive the Persian 
Gulf Telegraph. 


| good map showing the routes taken by Sir Frederic, 
land some skeleton maps of the telegraph lines. On 
one of these . however, we note the ] trom Baghdad 
to Teheran is omitted. 

lo enginee rs who take an interest in the question 
of railway projects to India, there is mach that may 
be useful in Sir Frederic’s clear well-written book, 
and a great deal more to interest those who are 
\fond of amusing incidents connected with “ Tele- 
graph aud ‘Travel.” 


INDIAN STATE RAILWAYS. 
(Continued from page 261.) 

Tue Punjab Northern Railway, from Lahore to 
Peshawur, was at first intended to have been an 
xtension of the Panjab Railway Company's line. 
| Mr. Brunton reported generally upon it, and Mr. 
Power estimated the probable cost of a line of the 
jotan lard gage from Lah« I to Peshaw ur at iour 


millions sterling, of which the large bridges over 
ithe Ravee, Chenab, Jhelum, and Indus would cost 
172 1.0002, but the Rawul Pindee Committee ar- 
ived at the conclusion that the line might cost five 


nillions. The total length of the line is 250 miles, 





xclusive of the length of a branch to the Pin- 
jladan-Khan Salt Mines. ‘The line is intended 
shiefly for political and strategical purposes ; but 


here will be a considerable salt tratiic, and Sir 


the late Colonel Stewart, and Lieutenant Stiffe, who | 


jhas been submerged nearly eleven years. We doubt} 


The book has many excellent illustrations, a very | 


| Robert Montgomery expressed his belief that it 
} would draw out a e from Afghanistan and 
_ Central Asia, which would, in a few years, become 
C 18 estimated 
| at about 100,000 tons annually. There will also be 
| hill traffic from Kashmir—sugar exports, potatoes, 
| limestone, &c.; but almost all the authorities agree 
| that the traffic alone will be insufficient to justify 
| the construction of this railway, but that the strate. 
| gical advantages which it will afford render the 
construction of the line necessary. The country 
between Lahore and Jhelum is very level, and 
would present but few nataral obstacles to the 
construction of a railway, were it not for éhe for. 
midable rivers which have to be crossed. The only 
heavy earthworks are on the Kharian Pass, which js 
surmounted by gradients not exceeding 1 in 100; 
on this pass there are several heavy cuttings in in- 
durated clay, which, though hard as rock, is affected 
by water. The large rivers of the Ravee, the 
Chenab, and the Jhelum have to be crossed by 
bridges about 17,000 lineal feet in the aggregate 
Ihe cost of these bridges, including protective 
works, is eetimated at 1,125,000/. ‘The cost of the 
line between Lahore and Jhelum, exclusive of thes: 
large bridges and their protective works, will be 
about 64004 per mile. ‘There are also some minor 
bridges and large flood openings, which are dry 
except during heavy rains. The railway, for the 
greater portion of its length between Lahore and 
Jhelum, runs on the side of the trunk road, only 
diverging from it in a few places, the main points 
of divergence being between Lahore and the Ravee, 
land at the Kharian Pass. The country between 
Jhelum and Rawu! Pindee is in parts broken and 
rugged; but as a very good road has been con- 
| struct: d between those towns, the cost of the rail- 
| way will not be large, as it will, for nearly tl 

| whole of that distance, keep to the road. ‘The con- 
struction of the line was commenced in November, 
1869, as a broad gauge line, but in January, 1871, 
it was resolved to alter the gauge toa metre. This 
change of gauge led to the suspension of operations 
for a time, but during the year 1871-72 so much 
progress was made that it was expected the line 
would be opened in 1873, and in the report for that 
year it was stated that, with the exception of the 
large bridges, the railway was so far completed 
that it might have been opened for traffic between 
the large rivers had it not been for the difficulty 
| of obtaining rails from England ; and so many rails 
were required for sinking the well foundations that 
the idea of opening for traffic that year had to be 
abandoned. ‘The same considerations that caused a 
reversal of the decision for the construction of the 
Indus Valley Railway on the metre gauge, apply 
| equally to the desirableness of completing the Pun- 
jab Northern Railway on the broad gauge also. In- 
structions for effecting this change were not, however, 
at the time so positively given as in the case of the 
| Indus Valley line, on account of the more advanced 
| state of the works, and the consequent probability 
that an immediate change of gauge might involve 
a greater sacrifice both of money and time than 
the advantages to be attained by it would jus- 
tify. Lord Salisbury therefore left it absolutely to 
the Governor-General of India to decide whether 
the whole or any part of the line between Lahor 
and Peshawur shall be completed, for the present, 
on the narrow gauge; but, if considerations derived 
from the advanced state of the works should not, in 
the opinion of the Governor-General, be of sufficient 
importance to influence the decision on this point, 
that railway was to be constructed on the same gauge 
as the Indus Valley line. The Secretary to the 
Government of India, in the Public Works Depart- 
ment, in a memorandum dated the 12th of July, 
1873, expressed an opinion that the occupation by 
the railway of the Lahore and Peshawur Trunk Road 





|should be given up, for military considerations, 


and if that recommendation were adopted at some 
future time it was probable that advantage would 
be taken of the opportunity to lay down a broad 
gauge track, should the line now be completed on 
the metre gauge. 

In a recent order by the Government of India 
the question of the gauge wo be a lopted for the 
Punjab Northern Railway has been settled in 4 
satisfactory manner. It is there stated that the 
Governor-General had decided upon its construction 
on the broad gauge, but, with a view to save ex- 
pense and time, the line will first be constructed 
with a light rail, which will not interfere with the 
power to make it ultimately uniform, in ail respects, 


| with the Iudus Valley line. The three large bridges 
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over the Ravee, Chenab, and Jhelum will be com- 

jeted so as to be capable of being used for the 
oad gauge with light rails and light engines; but 
they will be so constructed as to be —_ e of being 
hereafter strengthened by additional ironwork to 
bear the weight of the heavy engines of the 
guaranteed railways, and to form part of a line with 
2 60 Ib. rail. The narrow gauge railway now being 
laid on the Trunk Road will be used as a temporary 
line as far as Wuzeerabad, pending the completion 
of the embankment which is under construction, 
in order to remove the line from the Trunk Road. 
Surveys and estimates have been completed for a 
narrow gauge line to be laid on the Trunk Road 
from Jhelum to Rawul Pindee, 69 miles; and fresh 
surveys are now in hand for a line separate from 
the Trunk Road. Consequent on the decision now 
made, estimates have been ordered to be framed for 
1t broad gauge line capable of being converted 
into a line with 60 Ib. rails and heavy engines. 

Thus has ended the great gauge question for India 
in a manner both satisfactory and contrariwise. 
Satisfactory, inasmuch as it has finally been de- 





] + 
cided not 





to spoil the great Imperial Trunk line 


extending from Caleutta to Bombay and Kurrachee, | 
with its important military outwork to Peshawur ; | 
and unsatisfactory inasmuch as the narrow-gauge- | 
at-any-price advocates have, by their injudicious | 
actions, hindered the completion of two important 
sections of that trunk line, and caused a tremendous 
expense to the State for which the country can 
receive nothing in return. 


The Rangoon and Prome Railway is 160 miles in 
length, and is intended to tap the River Irrawaddy 
Prome, and bring the tratlic to Rangoon. It is 
onsidered by the Commissioner of British 






at 

Also { 

Burmah to be important in a political and strategical 
point of view. The works on this railway will be 
very light, and it is proposed to make it partially on 
u existing, but incomplete road; there are no 
bridges of magnitude, and the earthworks are ex- 
tremely insignificant; but it seems to be doubtful 





whether the commercial prospects of this railwa 
are good, as the river will naturally compete with 
it to aconsiderable extent. The cost of the line on 
the narrow gauge is estimated at about 5600/. per 
mile, including rolling stock. In venturing an 
opinion that this line might not probably prove a 
commercial success, it is still open to question 
whether the establishment of an improved means of 
export for rice might not lead to its extended cultiva- 
tion in tracts, which would be more accessible to 
the railway than to the river, in such case it is 
just possible that a sufficient trade might be found | 
to make the line remunerative, It cannot, however, 
be supposed that this railway—if constructed as far 
as Prome—will stop there. For the present it is 
probable that no further extension will be con- 
templated; but ultimately the demands of com- 
merce will probably induce the Government of India 
to extend the line northwards and westw , 8O as 
to tap the highly productive Shan States of China, 











and so provide a highway for those rich exports which 
now find their way, overland, through numerous 
hardships and difficulties, in other directions, The 


earthwork on the first thirty miles of this line from 
Rangoon has, we understand, been commenced as a 
famine relief work, in order to afford employment 
to emigrants from the famine-stricken districts of 
Bengal. At the end of the first thirty miles the 
railway will run upon the road as far as Poungday, 
from which place only about thirty more miles of 
earthworks would be required to carry the line as 


far as Prome. 








PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricuarps, Loxpon. 

(Continued from page 253.) 

PATTERN MAKING AND CASTING. 

Patrerns and castings are so intimately connected 
that it would be difficult to treat of each without 
continually confounding them together ; it is there- 
fore proposed to combine patterns and moulding 
under one head. Every operation in the pattern 
shop has reference to some operation in the foundry, 
and patterns considered separately from moulding 
Operations would be incomprehensible to any but 
the skilled. 

_ Next to designing and drawing, pattern making 
8 the most intellectual of what have been termed 
engiheering processes—the department that must 





include the exercise of the greatest amount of 
personal judgment on the part of the workmen, 


and at the same time demands a high grade of hand 


In every other department there are drawings fur- 
nished, and the plans of the work are dictated by the 
engineering d ent of machine ilding 
establishments, but the pattern maker oe! his own 
plans for constructing patterns, and has even to 
reproduce the drawings of the fitting shop to work 
from. Nearly everything pertaining to patterns is 
left to be decided by the pattern maker, who from 
the same drawings and through the exercise of his 
judgment alone, makes patterns that are durable and 
expensive, or temporary and cheap, as the probable 
extent of their use may determine. 

The expense of patterns should be divided among 
and charged to the machines for which the patterns 
are used, but there can be no constant rules for 
assessing or dividing this cost. A pattern may be 
used but once, or it may be used for years; it is con- 
tinually liable to be superseded by changes and im- 
provements that cannot be predicted beforehand ; 
and in making patterns the question of how much 
ought to be expended on them continually arises— 
a matter that should be mutually determined by the 
engineer and the pattern maker, but which is gene- 
rally left to the pattern maker alone, for the reason 
that but very few mechanical engineers study and 
learn pattern making so well as to be able dictate 
the construction of patterns. 

To point out to the apprentice some of the leading 
points or conditions to be taken into account in 
pattern making and which must be understood in 
order to manage this department, [ will refer to them 
in consecutive order. 

1. Durability, plans of construction and cost, 
which all amount to the same thing. To determine 
this point, there is to be considered the amount of 
use that the patterns are likely to serve, whether 
they are for standard or special machines, and the 
quality of the castings so far as affected by the 
patterns. A first-class pattern framed to withstand 
moisture and rapping, may cost twice as much as 
another that has the same outline ; yet the cheaper 
pattern may answer almost as well to form a few 
moulds as the expensive one. 

2. The cast and manner of moulding is determined 
by the patterns, which may be parted so as to be 
‘rammed up” on fallow boards or a level floor, or 
the patterns may be solid and have to be bedded, 
as it is termed; pieces on the top may be made 
loose, or fastened on so as to ‘ cope off ;” patterns 
may be well finished so as to draw clean, or rough 
so that the mould will require a great deal of time 
to finish after the pattern is removed. 

3. The soundness of such parts as are to be 
planed, bored, and turned in finishing ; this is also 
a matter that is determined mainly by how the 
patterns are arranged, by which is the top and 
which the drag, or bottom side as determined by 
the manner of drawing, and the provisions for 
avoiding dirt and slag. 

4. Cores where used, how vented, how yo 
in the mould, and I will add how made, because 
cores that are of an irregular form are often more 
expensive than the external moulds, including the 
patterns. The cost of patterns is often greatly re- 
duced and sometimes increased, by the use of cores, 
which may be used either to cheapen patterns, add 
to their durability, or to insure soundness in the cast- 
ings. A learner may geta clear idea of this venting 
process by examining tubular core barrels, such as are 
employed in moulding pipes or hollow colamns, or 
by examining large cores of any kind about a 
foundry ; provision of some kind to “ carry off the 
vent,” as it is termed by moulders, will be found in 
every case. 3 

The venting of moulds is even more important 
than venting cores, because core vents only carry off 
the gases generated within the core itself, while gas 
from ite outer surface, and from the whole exterior 
mould, has to find means of escaping rapidly when 
the hot metal enters the mould. 

People often wonder why sand is used for mould- 
ing, instead of some more adhesive material, such as 
clay. Ifa learner is not too fastidious for the ex- 
periment, and will apply a lump of damp moulding 
sand to his mouth blow his breath t 
sand, the query will be solved, If it were not for 
the porous nature of sand moulds, they would be 
blown to pieces as soon as the hot metal entered 
them, not only from the regular expansion of the 
gases, but from explosion by combustion. In pour- 
ing hot metal, the gas _ from moulds, as may be 
seen at any time when large pieces are poured, will 
take fire, and burn as they issue forth ; such jets of 


ugh the | ™*>see 


prevent serious » Which 
an accumulation of the gas, If it were not for venti 
moulds, they could be made from plastic i 
oo. an So peoduce amet guemngs Uh dene charp 
outlines. 


The means of g cores must be devised, 
or at least understood makers, and con- 
sist mainly of ‘ prints” “anchors ;”’ prints are 
extensions of the cores that ject through the 

of the moulds to 


canting. and extend into the 
be held by the sand, sometimes by the flask; the 
prints of cores have duplicates on the rns, 
which are, or should be, of a differeut colour to the 
patterns, so as to distinguish the cores from other 


_ The amount of surface required to support cores 
is dependent upon their weight, or rather upon 
their cubic contents, because the weight of a core is 
but a trifling matter compared to its floating force 
when surrounded by melted metal. In studying the 
problem of supporting cores it must be remembered 
that the main force required is to hold cores down, 
and not to bear their weights. The floating force of 
a core is as the difference between its weight and 
that of a solid of metal of the same size, a matter 
that moulders themselves often forget to take into 
account. It is often im ible, from the nature of 
castings, to have prints large enough to support the 
cores, and it is then effected by anchors, pieces of 
iron that stand like braces between the cores and 
the flask, or pieces of iron imbedded in the sand to 
receive the thrust or strain of the anchors. 
(To be continued.) 
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CARKBONIC ACID GAS ENGINES. 
To rue Epiror or Exoineeerse. 

Siz,—Your corres t, Dr. H. Beins, will find in 
“Ganot’s Physics,” English edition, pages 279 and 280, a 
brief account of Faraday's experimeyts on the liquefaction 
of gases, from which he will gather that his process is, as 
stated in The Engineer, not new. I quote the e: 

“ Faraday was the first to liquefy some of gases. His 

thod ists in enclosing in a bent glass tube, substances 
by whose chemical action the gas to be liquefied is produced, 

d then sealing the shorter leg; in proportion as the 
is di its pressure increases and ultimately ligueles 
and in the shorter leg, more especially if ite conden- 
sation is assisted by placing the shorter in a freezing 











mixture, Cy gas is readily liquetied by ing cyanide 
of mercury in a bent tube of this description, and carbonic 
. bi. b t ” 


acid soda. 
If y Syren ae I have Sitcsed ised does not describe Dr. 
Beins’s process of precuring liquid carbonic acid, I should be 


obliged by your Fen eee explaining in what the dif- 
ference consists. F y did nothing with the process, be- 


cause as regards the production of cheap motive power there is 
really nothing in it. we 
I am, Sir, your obedient servant, 
P. Watpor. 


Streatham, October 3, 1874. 


New Zeataxp Rattwars.—The New Zealand Govern- 
ment will require to raise further capitel for the completion 
of ite railway 
Tas a Laxpine eige-A, Repanton ioe 
ace at the weekly meeting of Mersey sand Har- 
haa the Ist inst. respecting the reconstruction of 
the landin, e. Mr. Lyster, the engineer to the Board, 
socnmpenentiod that the Siashar anmes-tienms of the original stage 
should be superseded by transverse beams of iron, and that 
the deck should be of greenbeart timber. This recom- 
mendation the Works Committeg unanimously but at 
the Board meeting several members expressed themselves in 


favour of an iron . Ultimately, however, the proceedin 
of the Works Committee were con and the cogianar’s 
in adopted. 











At Sza—vaery uvuca.—Our contemporary The Engineer, 
whose capability of making astounding statements conti 
impaired, app to have access to sources of information 
not attainable to ordinary mortals. Ina leader in its last 
number on “ The Bessemer Ch | Steamer” it 

that “ it has been shown that the taffrail of an American 
liner often fails through a vertical space of 30 ft. in about 
one second when running in « heavy sea.” If not asking 
too much of our contemporary, we should like to know how, 
when, and where this “has been shown.” We ourselves 
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THE MIDDLESBROUGH DOCKS, 
The North- Eastern Railway Company's Dock Extension 
Works at Middlesbrough.* 
By Mx. A. H. Wurrnam, Middlesbrough. 


the works in connexion with the extension of Middlesbrough 
Dock, which have been recently executed. 
by briefly stating that the original dock was constructed bya 
private company, in the years 1840 to 1842, it being opened 
in the latter year. : 


sides of the 
one vertical, pitehed wit 
west side, there were erected ten coal-shipping staiths ; for it 
must be remembered that the chief, and, indeed, almost the 
only trade in the dock at that time was theexport of coal. 
At present, this trade is comparatively small, the bulk of it 
having transferred iteelf to the Tyne, Sunderland, and the 
Hartlepools. Since the year 1860, and until the commence- 
ment of the extension, sundry improvements were made. 
Three stationary steam cranes were erected at different parts 
for the shipment of pig iron, rails, and general cargo; but, 
though at thetime these were fixed they were sufficient in 
every respect, the rapid expansion of the iron trade of the 
district soon showed that the dock itself needed to be enlarged, 
that a new entrance, both wider and deeper, must be built, 
and that stone quays must replace the sloping sides. 

The works for the extension and improvement of the dock, 
were commenced in the month of August, 1569 ; but it should 
be explained that the works then contemplated and decided 
upon by the directors, consisted only of a new entrance 
65 ft. in width, having one pair of wrought-iron gates, and 
a stone quay wall 610 ft. im length, extending from the en- 
trance in a southerly direction along the east side of the dock. 
The position of both entrance and quay are shown on the 
genera! plan, Fig. 1 above 

Early in the year 1470, it was thought advisable to alter 
the design of the new entrance, in order to add an additional 
pair of gates, so as to insure absolute safety in keeping the 
water in the dock, in case any accident, by collision or other- 
wise, should render the single pair temporarily useless. 

The altered design, which has been carried out in its en- 
tirety, is shown on plan, Fig. 2, on the opposite page. The 
additional pair of gates are placed inside the first pair, the 
distance between sill and #/! being 9 ft. 

In the following year, 1871, the sanction of the directors 
wes obtained to build a quay, 340 ft. in length, to the north 
of the old entrance, and, shortly afterwards, a similar order 
was given for a quay slong the south end of the dock, having 
a total length of 6396 tt.; so that the improvements, as far 
as at present decided = consist of a new entrance, wider 
and deeper than the one, a total length of stone quay of 
1626 ft.. and an increased water area of about five acres. 
The whole of the works were desi by Mr. T. BE. Harri- 
son, engineer in chief to the North-Eastern Railway Com- 
pany, and Mr. William Cudworth, engineer to the Darlington 
section. Ihe contractors were Messrs. Hodgson and Ridley, 


* Paper read before the Cleveland Lastitution of Engineers. 


| 
Tus perer I propose to read to-night, has for its subject 
s 


I will preface it | 


It then consisted of a water area of be- | 
tween five and six acres, with an entrance 30 ft. in width, | 
having a depth of 18 ft. above the sill at high water epring | 
tides, the length of the lock being 130 ft. Three out of the four | 
ock had slopes, at an angle of 3 ft. horizontal to | 

5 cena while above the fourth or | 
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the iron being supplied by Messrs. Hopkins, Gilkes, and | 


Company; and the author was appointed resident engineer, 
to undertake the immediate supervision of the works on be- 
half of the railway company. The stone, of which both en- 
trance and quay walls are built, was supplied from the Lart- 
ington quarries, near Barnard Castle, from Ingleby, and 
from Horsforth, near Leeds. The whole of the lime used 
was hydraulic, the Lias limestone being brought in vessels 
roe Lyme Regis, in Dorsetshire, and burnt in a kiln at the 
Ock. 

The portions of the works first commenced were the quay, 
610 ft. in length, and the new entrance. The operations 
were carried on in the following way. The earthwork be- 
tween the old dock and the line of the new quay, was steadily 
removed (excepting, of course, a sufficient width to retain the 
water in the dock), the material being used to raise the level 
of the land behind the wall. At the same time, a trench in 
which the wall was to be built, was excavated down to the 
level of the foundation, and the earth from this portion was 
raised by means of barrows, worked by a horse gin, or steam 


engine, and, simultaneously, timber cofferdams, for exclud- | 
| length. The backing was composed of rubble stone well 


ing the water from the site of the new entrance, were con- 
structed. 

The quay wall trench was strongly timbered, in order to 
prevent any movement of the earth behind, and travelling 
gantries were erected for lowering the stone and mortar into 


the positions required. These gantries had a s of 50 ft., 
and were so placed that the front leg travelled on a timber 
staging in front of the wall, while the back leg was sufficiently 
far to allow of a line of railway bei behind 


wall, and within the span of the gantry. g this railway 
the stone and mortar were conveyed, and were raised from 
trucks or wagons direetly on to the wall by means of travel- 
ling winches on the gantries. 








| high-sided ship strong 





Fig. 4, on the opposite page, shows a section of the quay wall. 
It will be noticed that the face consists partly of a straight 
batter, commencing from the foundations, of 2} in. to every foot 
rise, while the upper portion is a curve, struck from a radius of 
70 ft., to which the straight batter is tangent. This outline 
of face is perhaps rather unusual, but the result of adopting 
it is a thoroughly strong wall, with a minimum of material ; 
and it also has the advantage of allowing vessels when along- 
side to lie close to the coping. 

Before commencing to build, a sump, 8 
sunk, into which all water was drained from 
foundations. The pumps used for removin 
Murray's“ patent chain,” and had each a — power of 
from 800 to 1000 gall per mi The foundations 
were laid upon a strong bed of clay, no piling being used. 
The stones composing the footing course were if i. 
in thickness, and had each a superficial area of not 
less than 12 ft. They were all squared, and jointed, and 
set in mortar. The face stones were set in horizontal courses, 
the headers or bond stones being double the thickness of the 
stretchers, and were used in the proportion of about | to 418 


ft. square, was 
the site of the 
the water were 





pitched together in mortar, but not grouted, and was 
up uniformly with the face work. 
Mooring rings of wrought iron were placed at distances of 


75 ft. along the quay, and at a depth of 4 ft. below the 
top of the coping. Recesses were constructed for these rings, 
in order that no ship's side could come in contact with them 


The method for securing the rings is shown by Figs. 5 and 6 


the | It will be seen that, in addition to the horizontal 


through the wall, a vertical rod with a cast-iron clamp 8 
to prevent «ape re Sarl the masonry in the case of ® 
moored in a gale of wind. 


The construction of the new entrance was a work of coa- 
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i ifficul i i difficulty in getting in this north wall and the bridge fvunda- Both dams were similar in design, and were 

mone pod mg eo tions, and in order to be we se against failure, continuous | two rows of piles nat hy agen in — “— - hen “— 
of the danger ‘was the proximity of the old entrance, and the Meme! sheet piling was to be ee —— — ee poe ace ge ern pt a - oe oe 
moter Yor bye wy ne a and nap - thy ome’ pone ft. in length by 6 vf ‘cic, ar noma ges. vetted coonetibiens straps, for attachment to the timber. 
theoldwe poy one ort yore rahe ow be Thanks to the careful and accurate way in which this sheet | All the pi bgp nh vl = = clay, 7a ome 
carried up and bended into the old work. In addition to this, | piling was driven by the contractors, no portion at any time | from 4ft. to ops: sani noel piling susaneatet Be tewee 
while putting in the foundations for the swing bridge across | showed even any appearance of rupture. Before describing | rows of walings of whole timber, mug = Pp eee 
the two entrances (which will be deseribed hereafter), a fine | in detail the works of the entrance, I should mention the | were placed—passing os through ig ae! fons (pmwre 
remnng sand had to bo pumed thoongh baie the clay was | coMiniers mass Se cesating she wets, By te comer | Thon, Sets ese obret 60. som Sete heated sae 

, and this sand was so fine, that when the | ’ Fie 7 nolo oe Seeabisdied saheas ah-ilaneunidte 

trance percolated, i antici the drawings from which were constructed (see Figs. 7, | w was thoroug iy ; req 

the ne es Pee pene &, 9, and 10, page 200, and nga. 11 to 14, page 275). area inserted, and the intermediate space between the two 
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rows of piling was filled in with well-tempered puddled clay 
and rammed. 

Soon after the outer cofferdam was commenced, a platform 
of ashlar stone set in mortar, was unexpectedly met with, 
and taking into consideration that it extended along the 
entire length of the site for the dam, and for a Jong distance 
down the channel, and the fact that the surface ot this plat- 
form was 4ft. above the level of the new sill, there was no 
alternative but in some way to drive the piles through it. 

This platform or apron had no doubt been constructed by 
the engineer to the original dock, as a preventive against 
undermining the walls of the small entrance, by the use of 
the sluices which were placed in the return walls. 








The method adopted to overcome the difficulty, was to 
break up the stone in the lines for the piles by means of a | 
specially made wrought-iron pile, 4in. in diameter, the point | 
being shod with steel. This iron pile was driven from end | 
to end, from an engine erected on a timber staging. Although 
the expense to the contractors must have no heavy, the | 
plan was thoroughly successful. The stones, some of which | 
were upwards of Zft. in thickness, were broken up, the 
timber piles were in due course driven, and the coflerdam 
completed. Happily, in the case of the one imside the 
entrance, no aa obetruction occurred. j 

Both cofferdams having been finished, the works for the | 
construction of the entrance were rapidly advanced. On | 
account of the danger apprehended from the proximity of | 
the small entrance, to which I have already alluded, the 
earthwork for the northern half only was then removed, and 
strong timbering was carried down as each foot in depth of 
sand or clay was excavated. After the masonry for this 
northern balf was completed, the otber, or southern half was 
proceeded with in a similar manner. 

The foundations were throughout taken down to the solid 
clay, the greatest depth from the coping being 39 ft. Con- 
crete, composed of broken slag, sand, and hydraulic lime, 
was then laid to a thickness of from 4ft.to 5ft. This being 
well levelled, the masonry was then set. 

(To be continued.) 


TECHNICAL EDUCAILION.* 
By Jueemian Heap, of Middlesbrough. 
(Concluded from page 25%.) 
I wit now explain why [think an engineer should study 
rhetoric. By the use of that term I do not wish to convey that | 
I would have bim versed in the art of what is called “ making 


speeches.” 

The most eloquent man, according to my way ot thinking, 
is he who, having nothing to say, says nothing; but, having 
something to say, is able to say it briefly, clearly, and forcit ly; 
and if he can also say it elegantly, why so much the better. 

We must bear in mind that rhetoric does not refer to speaking 
only, but also to the expression of ideas in writing. hately 
defines it shortly as “ prose composition.” Confining ourselves 
for the moment to the papers which have been read before this 
Association, you inust all have been struck aguin and again with 
the difference in this respect between the contributions of 
different members. Some i has been quite « luxury to listen 
to: so clearly the authors bad in view what they wanted to 
say, and so fore ibly did they say it. On the other hand, papers 
have been occasionably produced on subjects of importance, 
when the utmost attention, most laborwasiy sustained, was 
insufficient to insure a clear notion of the author's views. 

Llow many in portant kleas, and how much valuable expe- 
rience, have not in all ages been lost to the world for lack of the 
power to communicate them intelligently and concisely ! 

There are yet two other departuments of knowledge to which | 
I desire to cali the special attention of the section as proper to | 
be included in “‘a higher education for engineers.” The one is 
physiology, and the other professional morals. 

irstly, with regard to physiology. Al! the sciences we have 
as yet considered may be termed objective. By this I mean 
that they rest upon the assumption that whatever we perceive 
to exist and to happen around us, does certainly exist or happen 
as it appears. 

Now, physiology and its sister science, pathology, have taught 
those versed in them, that this by no means of necessity follows 
By the term physiology I desire to convey “ the phenomena of 
lie as going on normaily within us;” and I regard the term | 
pathology as meaning the same when we are in a morbid or 


ubhealthy condition. | 

It is clear that everything which exists or happens, compe- 
tent to produce an act of conscwusness, needs, firstly, that that 
thing should exist or happen; and secondly, that there shou i} 
be somebody's mind present capable of receiving an impression 
and becoming conscious. 

I bave told you that I class all the sciences we have yet con- 
siiered a8 objective, or, in other words, as dealing with things 












existing or happening. But, in so far as physiology deals with 
that “somebody's mind epe ng on somebody's body, with. 
out which no impression and a f usness can take 
place, I ca'l that (to some extent, at all events) a subjective 
aoence. 

I will try and make this yet more plain by anillustration. If 
you see the reflection of a light in a oking-giass, it is evident, | 
firstly, that there mast be a light; and secondly, that there 
must be a looking-glass. The nature of the ir age y ma pe reeive | 
will, without duubt, depend u the nature of the light itself 


which may vary as tensity, form, orecolour. But it will 
equally depend upon the uature and condit of the mirror, 
which might be clear, or bedimmed, plane-surfaced or wavy, 
convex, contave, or defective. 

If the same light were reflected a number of mirrors, 
severaily varied as indicated, then the several reflections, 
though all produced by the same light, would also be varied 
fou certainly would not consider hun a reliable observer who 
ehuuld preter d to give a scientifically accurate descr ption of 
the ight itself, without caring to note, and allow for, the pecu- 
larities of the particular mirror wherein alone he had seen the 
reflection. 

And yet, is not this very thing being done every day? Men's 





® Read, Aug. 24, before Section G of the British Association, 
@t their meeting held at Belfast, 1874. 


minds and bodies, their antecedents and surroundings, vary 

uite as much as mirrors could possibly do. Nevertheless, 
they are content to come to the most positive decisions upon 
the lights afforded by the universe around them, without taking 
into account, in the very least, the nature and conditions of the 
mirrors representing their own minds and senses, and those of 
the authorities on whom they are content to depend. 

Therefore, I venture to say to all who aspire to be true 
engineers, though you be conversant with every corner of the 
universe, yet is your knowledge liable to become worthless, 
unless you understand and recognise the nature and mode of 
operation of the human mind and body. ; 

Were ali men physiologists, we should certainly cease to hear 
of tables jumping up against ceilings, or spirits wafting bypo- 
chondriaes among the London chimney-pots, or inspired tam- 
borines bumping their devotees about the head in darkened 


|rooms. And (whieh is infinitely more important) we might 


hope eventually to see them become as really patient, honest, 
accurate seekers after light and truth, as they now are so often, 
dogmatic and obstinate retailers of whatever notions they may 
happen to have imbibed from those among whom they may 
chance to have lived, and who have perhaps taken the same 
pains to cramp their minds, as Chinese mandarins do to cramp 
their daughters’ feet. 

I now arrive at the last branch of knowledge to which I shall 
cali special attention to-night. 

“ What connexion can possibly exist between engineering and 
morals?” is a question which has, without doubt, already arisen 
in the minds of some present. That question I will endeavour 
to answer. Taking, as before, the safer course of defining my 
terms as I proceed, | ask you to understand by the word “ morals,” 
the science of distinguishing between that which is right, or 
compatible with life in a bighly organised social condition, and 
that which is wrong, or teuding to the dissolution of society. 
lo do what is right and avoid what is wrong, is, you will at once 


| agree, the duty of all men, and not of engineers only. But 


there are certain moral questions which appear to me specially 
to affect them, and to demand discussion at the present time. 
Many well-intentioned persons hold that we have all within us, 
by nature, what they term a moral sense or conscience, This, 


they say, enables us intuitively to discriminate between right | 


and wrong. Now, if this be so, what need, I ask, have we for 


our costly courts of equity, and for their elaborate judicial de- | 


cisions? If men’s own uninstructed consciences teach them 
to discriminate with delicate nicety, how is it that a Hindoo 
thinks he is doing an act of piety when he commits suicide 


| beneath the wheels of the Juggernaut car, while Europeans 


regard self-destruction under avy circumstances as a crime? 
Or, to come nearer home, how is it that some iron-masters’ 
consciences pricked them formerly, if they did not take off the 


When capitalists, or their agents, decide to engage in a ney 
enterprise, or extend an old one, for the sake of gain, one of the 
first things of which they find the need is technical skill. Now 
this is not the growth ofaday. The time required to educate 
technically, varies from two years in the case of the least skilled 
artisan, to almost a lifetime in the case of an experienced 
= 

he question therefore comes before the supposed capitalists 
in this form. “If we have to educate our own assistants and 
workmen, we must abandon our enterprise.” “If we de 
on public advertisement, we shall be deluged with replies from 
wasters, rolling-stones, and incompetents, although we shal! 
doubtless also obtain a certain number of good applications, {t 
will cost us much time, trouble, and expense to prove by actual 
experience, which (if any) of those we may so engage 
sufficiently competent for our permanent staff of assistant 

* But there is a third alternative. The establishments of our 
competitors are all around us, and contain many men well 
known to be efficient. Let us tempt away such by offering in- 
creased payment. Our competitors will not like it; but although 
time, trouble, and money, spent in fitting men to particular 
positions, may give a claim in honour to their services, it does 
not in law (except there be a written contract), and all we need 
to do is to keep within the law.” 

After much consideration of this subject, I have arrived at 
the conclusion, that the last course, although the usual one, ig 
neither justifiable, nor worthy of men who claim to do as they 
would be done by. Neither do I think it, in the long run, 
politic. It sets an artificial value upon the services of the sub. 
ject of competition. For when an employer finds that ictrigues 
are afloat, he is ready to pay any increase, in order to thwart 
the intriguer. The latter is often himself disappointed ix 
this way at the last moment, and the man alone benefited, 
Nor is bis benefit so obtained other than a treacherous one. A 
soreness is likely to remain, and when times and circumstances 
alter, he is apt to find he has lost all from having grasped at 
too much. 

I am of opinion, therefore, that the only really honourable 
method of getting a supply of skilled assistance, is to publish as 
widely as may be necessary, the existence of the need, and not 











to shrink from whatever trouble may ensue in selection and 
} adaptation. But for established concerns, there is no way of 
maintaining a supply of skilled assistants, like the formation 
and maintenance of a good system for training youths; and 
there are no workmen or agents so manageable, so efficient, and 
so full of esprit de corps, as those who have so been trained in 
the establishment wherein they are destined to take # responsible 


position. 
I have now completed the list of subjects claiming the serious 





attention of engineers which my time and your patience will 


blast from their farnaces on Sundays, but ceased to do so when | permit me to discuss on this occasion. I have shown that the 


that practice was found to be both dangerous and ruinous? 


| industrial prosperity of our country depends to a large extent on 


All appears comprebensible, however, when we remember | the ‘power possessed by its engineers (using that term in its 
that the theery of the existence of a discriminating moral sense | Widest sense), —— to observe, logically to reason, and 
ly 


of nature was never “induced” from a multitade of instances | honestly and energetica 


to act in accord with the indisputable 


by the Baconian method, bot is a remnant of the old method of | facts of the universe. I have pointed out the absolute necessity 
starting an hypothesis independently of facts, and then calling it | of their earnestly studying the principles of such sciences as 


a law. 


| chemistry, physics, geology, physical geography, economics, 


To discern between right and wrong is, indeed, a purely in- | mathematics, accounts, law, induction, deduction, rhetoric, 
tellectual operation. To prefer well-doing rather than ill-doing, | physiology, and even morals. It only remains for me to ask 
when it is clearly discerned which is which, and when the tempta- | your indulgence while I make a few concluding remarks. 


tion to the latter is strong, is due to a cultivated action of the | 
The circumstance that millions of ou? fellow-| any violent revolution, or “sweeping change.” 


moral faculties. 


I desire it to be clearly understood that 1 am not advocating 
I cordially 


creatures, as anxions to do what is right as any one in the room, | approve of the engineering education which has ever been 
are nevertheless constantly doimg what we regard as wrong, for | advocated by our most eminent engineers, and which I under- 
want of power to observe correctly and reason logically, ought | stand to be as fullows, namely: that a boy should receive as 


rest important moral questions. 


it bas occurred to me that there are two of these which at | rative 
| the present moment specially affect engineers. The first one is| where there is a good system of progressive advancement 
ithe custom of giving and receiving gratuities, commissions, | through the several departments. Farther than that, I cannot, 
| douceurs, presents, and whatever other names may be bestowed | however, approve the course ordinarily adopted. At the age of 


| to be sufficient apology for all endeavours to discuss and set at | good a general education as he is capable of assimilating until 


| the age of, say sixteen, and that he should then work as an ope- 





ki in an engineering establishment of repute, and 


upon attempts to swerve the conduct of those in positions of | twenty-one, instead of remaining, perhaps for years, as simply 


trust, from the strict path of honour and integrity. 


an improver in a drawing office, as is the present custom, I 


The second question is the prevalent custom of unfairly de- | would advise the young engineer to devote three years to a course 
coying away workmen, or superior assistants, after time, trouble, | of scientific studies, such as is obtainable at the Royal School of 


and expense have beeu incurred in training or adapting them to | 


their positions, 


Mines, at Owen's College, Manchester, and elsewhere. With 
an education so completed, generally, practically, and scientific- 


With regard to the first question, I do not assert that English- | ally, the next six years devoted to actual practice in professional 


men are worse than, or so bad as, their neighbours abroad. No 


| 


doubt in America, Russia, France, Spain, and elsewhere, even | 


justice (so called) is bought and sold. 
and few ;ublic men are free from all taint of bribery. 


work ought to produce, at the age of thirty, as good an engineer 
as the capacity of the man will admit of. And his thirtieth 


So are votes of ali kinds ; | year is, | think, the earliest in which any one can be safely en- 
| trusted with the expenditure of capital, in such large amounts, 


Fortunately we are not sunk so low as that. ‘ Will you / as are necessary for the construction of important engineering 
give your English word of honour?” is said in some parts of the | works. 
Continent, when it is desired stringently to bind an Englishman ; | 


and he would, indeed, deserve to forfeit that proud name who 
would break bis word after so pledging it. I believe also that, 
thanks to the efforts of certain prominent statesmen of our day, 


jobbery is now almost impossible in the letting of government | 
| of a particular life is destined to be, many a fillip might be givea 


contracts. But it is not so throughout onr trades and professions, 
and especially in the metropolis. That first-class engineers scorn 


| to permit their judgment to be blinded or biassed by gifts from 


contractors it is needless to assert; for if any engineer did touch 
such accursed gain, we should, I am sure, all refuse to assign 
him a first place. 

Bat among men of lower position, | fear that acceptance of 
douceurs is but too common. The very fact that it is common 
is often the only argument advanced in its justification. 
“ Everybody does it,” it is said, and “he who takes upon him- 
self to decide that what everybody does is wrong, must be either 
a Puritan or a fool.” I will not insult you by attempting to de- 


| monstrate the bollowness of such arguments, nor will I further 


prolong this portion of my subject. But | wil] ask you to sup- 
port me when I declare that the engineer, be be partner, 
director, or agent, who accepts presents from those who desire 
to sell to the company he represents, and whose manifest object 
in making such presents is to influence him from the single- 
minded care of the interests he has taken in charge—thet engi- 
veer is, | say, using his position of trust to enrich himself at 
the expense of these who confide in him. And he who does 
this is unworthy of his order, 

The second mortal question is a very difficult one, but must 
not be shirked on that account. 


j 
j 


I do not, of course, wish to convey the idea that anything but 
death should terminate education. The programme | have sug- 
gested, a if amplified as might done, affords wort 
tor a lifetime. Let not this be deemed discouraging ; for if only 
those who direct education could clearly foresee what the work 


| ina helping direction, and many an erring tendency might easily 


| be colnteracted, both in boyhood, youth, and throughout mat- 


j hood. 


When we regard our entire lives as educational periods, the 
vastness of the acquirements which are in these days found 
necessary, Ceases to appear overwhelming, but becomes on tht 
contrary an inspiriting and invigorating subject to contemplate. 

There is an outery at the present time for what are termed 
“‘ specialists,” or persons who have concentrated all their time 
and energies upon a single subject, and who are therefore credited 
with a degree of proficiency therein, unapproachable by tho 
whose powers have been diffused over a wider area. There 8 
some reason in this view, but certainly not all that is claimed for 
it. Whether a specialist is deserving of confidence or not, de 
pends upon whether his special knowledge is in a state of what 
might be termed “ stable, or of unstable equilibrium.” if its 
firmly based upon an extensive area of general knowledge, * 
may be accounted “ stable,” but if he be i tof apy 
of knowledge, which might affect his speciality, then his koo¥- 
ledge is certainly “unstable.” He is liable at any time 
prove a false oracle, and therefore has no right to be a 
oracle at all. The speciali 
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arising outside of his special department, only as old acquaint- 
ances with whom he arrived at a complete understanding long 
nce. 
Hs The specialist who does not merit our esteem is best exem- 
ified by quack sellers of omnipotent medicines. Truly they 
ean claim to have a most extensive aequaintance with their par- 
ticular nestrums. But what ie such experience worth? If one 
dose does not relieve, they are unable to investigate the pathology 
of the case. They can only recommend the doses to be renewed 
pntil cure or death ensues. 

Finally. I notice that the council of the Institution of Civil 
Engineers recommend contributors of rs to take as their 
model ,“ Smeaton’s History of the Building of the Eddystone 
Lighthouse.” I read that most interesting work when quite a 
youth, and have never since ceased to admire the book, the 
; «t thereof, and the writer. And I think we could not have 
a better type of what we, who call ourselves engineers, should 
aim at being, than that marvellous structure. I had the good 
f e to visit it a twelvemonth since, on board a steamer con- 
t members of one of onr leading scientific associations. 
I 















i upon the solid reck, and the lowest courses of granite 
b vetailed ) the same, its form is such that a century 
f Atlantic storms have been unable to shake it. The lower part 
5 and, moreover, so spread out towards the rock that the 
' urises, where would it break if a sufficient storm did 
attack it? 

Hardly above, for that part is out of reach of the waves. 
Hardly below, because the lower, the wider and the stronger it 
ia wn to the solid rock. So should our knowledge be; the 

4 and the more fundamental, should also be 
the wider re thorougb, and.the more absolutely ac- 
ourat 

first lighthouse built upon the Eddystone was by a 

f the wrong kind, called Winstanley. It was more 

il to the eye than Smeaton’s one. The upper part was 
elaborate, as a Chinese pagoda; but it was narrow at the base, 
A that part was secured in a careless manner. Winstanley, 
: nanner of | , was full of self-confidence. He 
wished he m e ink ighthouse during the heaviest gale 

" rrolled up Atlantic waves. His wish was granted, and 


g remained but two or three holdfasts pro- 
1 the rock, mute witnesses of the point of weakness, 
and of the danger of any edifice (whether speaking literally or 
y) which has too contracted a base, and whereof 
indation work bas been carelessly, stupidly, or dishonestly 


Ineta} rica 


COMPOUND ov. EXPANSIVE ENGINES, 
To tus Eprror oy EnGinerrine 

Srr,—In the last letter | had the honour to address to you 
lattempted to show that, as regards condensation in the 
cylinders of the two classes of engines, both unjacketted, the 
advantage lay entirely with the compounds. But as by the 
judicious use of steam jackets this advantage can be very 
much reduced, I wish to prove by a few simple figures that 
as regards friction—a source of loss which no jacketting can 
remove—the preference must again be given to the com- 
pounds. I will compare: 

1. Areas of slide valves X travel x pressure. The high- 
pressure valve of the compound would have 243.75 square 
inches area, the travel of the same would be 5j in., and it would 
be subjected to a differential pressure of 50 ib.; these three 
items multiplied together give 67,U0U Ib. 

Che low-pressure valve would have 930.25 square inches 
area, 5} in. travel, and the pressure on it about 16 Ib. 

Phen: 930.25 x 5.516 = $1,862 and 67,000 + 81,862 = 
145,862 for « nu pounds. 

lhe slide valve for a 34-in. cylinder would have about 

‘square inches area, its travel, say, 4in., and the pressure 
equal to 66 1b. per square inch, and as there are two cylinders 
we multiply by 2. 

So: 538x4 310,464, 

These engines must, besides this, have a pair of expansion 
valves, but leaving them out of count we see that, as regards 
valve friction, matters are as 2:1 in favour of compounds. 
hen, as regards piston frietion, the compounds are better 
in the same pr yporti n. 

For: Cireumterence 24 in.=75in., and multiplied by 50 for 
steam pressure 3750, circumference 48 in.=151 in., multi- 
plied by 16 for pressure, gives 2416. 

Phen for com pounds: 3750 + 2416—6166. 

W hereas, circumference 34 in. diameter= 107 in., and multi- 
pied by 66 for steam pressare and 2 for the number of 
cylinders, equals 14,124 for the pair of expansive engines, 

in thesewomparisons of piston friction 1 suppose that in 


x66x2 


both cases the pistons are packed in proportion to the differen- 
Hal steam pressures they are exposed to. There can be no 
doubt that with well jacketted expansive engines very good 
results may be obtained, theoretically as good as with com- 
pounds; but these latter are the most simple by far, and 
bave iess triction. 


I remain, Sir, yours obediently, 


F. W.C. 
American Inow Propvycrios.—The United States pro- 
: 1 jast year 2,290,058 tons of pig iron, exclusive of char- 


coal pig, (21,775 tone of iron rails, 980,000 tons of rolled iron 
ther kinds, 128,206 tons of Bessemer steel rails, and 
40) tons of cast steel. 





Street Crmaxtye 1x New Yorx.—The estimates of ex- 
penses for 1575 for street cleaning in New York are 899,478 
Gols., exclusive of the stock account, which raises the total cost 
to 1,128,478 dola. Over one thousand men are employed in the 
et-cleaning bureau, and 300 carts are bired each day. In 
ition, there are a number of carts and street cleaning ma- 
chines belonging to the city, which arein constant use. The 
hire of carts amounts to 375,000 dols., and the pay of the 
men directly employed in cleaning the streets is over 
100,009 dols., and the keep of eighty horses to 18,980 dols. 
the remaining expenses are for repairs, for coal, rent of 
stabies, and pay of executive officers and clerks. 








SELLERS’ GEAR-CUTTING MACHINE. 

We illustrate this week, on pages 275 and 282, a gear- 
cutting and wheel-dividing machine, constructed by the 
well-known firm of Messrs. W. Sellers and Co., of Phila- 
delphia. The machine is arranged for cutting both spur and 
bevel wheels, and has a capacity up to 54 in. diameter 
of wheel, 12 in. face; while it will cat a number of small 
epur wheels of the same size at one time. The peculiarity 
of this machine is in its being entirely automatic. It per- 
forms all its work, after adjustment, without attention of 
workman, to the completion of the wheel being cut or 
divided, The division is obtained by a t t wheel and 
worm in connexion with asystem of change wheels between 
the worm and the crank handle, so that the turning of the 
crank one, two, or three times, as may be called for in con- 
nexion with specified change wheels in the schedule of 
division, gives the number of teeth required, 

So far the machine is similar to many gear-cutters in 
common use, but in this machine the turning of the handle 
the proper number of times at proper intervals, as well as 
all other motions required, are automatic. Thus a blank 
wheel put in place, and the cutter adjusted to depth of cut, 
length of stroke of cutter head, &c., the cutter passes 
across the face of the wheel, cutting the space between two 
teeth, then returns at a quick pace to the starting side of the 
wheel, the blank is then turned to present a second space 
to be cut, and the cutter restarts its proper motion in an- 
other space, to the completion of the wheel, all without 
attention from the workman. While in method of divid- 
ing, speed, and power of cut, it may not differ from other 
well-made gear-cutters, yet, inasmuch as it loses no time 
between its cuts, bat performs all the motions required 
promptly and as rapidly as possible, it is claimed by its 
makers to do one and a half times the work that a skilful 
workman can produce on 4 gear-cutter operated partially 
by hand. In practice it has been found that one man can 
attend advantageously four of these machines, each ma- 
chine doing more work than one hand machine, yet really 
using but one-fourth of the workman's time. An impor- 
tant feature in this machine is that the various movements 
required to do the work follow each other in regular 
sequence, each one being dependent on the completion of the 
motion which preceded it. In our engravings we show the 
external appearance of the machine as arranged when cutting 
spur gearing. The post A, with its projecting arm B, 
carrying the cutter-head C, is made to swivel or turn be- 
tween its base plate and the cap which carries the driving 
pulley D, so as to set the arm B either parallel to the axis 
of the wheel to be cut for spur gearing, or at an angle to it 
for bevel gearing. It is also adjustable to any required 
position on the bed. Motion is conveyed to the cutter- 
head spindle from the pulley D by means of the bevel 
wheels to the cone pulley at top of post, and thence by belt 
over guide pulleys (one of which acts as a tightener) to the 
cone pulley back of the cutter-head, thence by bevel wheels 
to the spindle. ‘The cutter-head slides back and forth on 
the arm 5B, driven by a nut on screw E; this screw is 
stationary, the nut only revolving, and the train of gear- 
ing, which moves the nut, or causes it to revolve, starts 
from the lower cone pulley, by bevel wheels, through a set 
of variable friction discs, to a shaft G, and by pinion G', 
through a sun-and-planet system of wheels H, to a gear 
wheel I, on the end of a shaft, which passes through the 
arm B below and parallel to the screw, which shaft termi- 
nates in the square end (for handle) J. Spur wheels 
convey motion from this shaft to the revolving nut 
in the screw E. Upon the screw E are two nuts 
KL, which are adjustable on the screw E, and are 
readily clamped at any required position, These two nuts 
determine the length of stroke of the cutter head ; by means 
of a crank on the end of the screw within post A, the turn- 
ing of the screw one way or the other through a small por- 
tion of a revolution operates clutches within the post, which 
determine the requisite motions ia proper sequence. Thus 
the screw being stationary during the travel of the cutter 
through the wheel, the revolution of the nut on the screw 
causes the advancement of the cutter-head, we may say, to 
wards nut L when the revolving nut comes in contact with 
this stationary nut L, a tooth in the revolving nut clutches 
with a tooth on the stationary nut L, and turvs it, with it, 
the screw, and as both nut and screw are in consequence 
revolving in the same direction at the same time, the 
forward motion of the cutter-head ceases, and the pota- 
tion of the screw operates the device that is to start the 
next motion, namely, the running back of the cutter-head 
to its starting point. Here again it comes in contact with 
nut K, again ceases its lateral motion, and imparts a rotary 
motion backward to the screw, stopping the driving machi- 
nery last in operation, and putting io motion the machinery 
that turns the blank to present the next space to be cut; 
the completion of this last operation restarting the cutter 
into the work. Through the centre of the column A is a 
vertical shaft, which revolves continually in one direction. 
The bevel wheels shown at M are (by means of a clutch) 
held from turning, allowed to run loose, or are driven by 
the vertical shaft as may be required. We have mentioned 
the system of sun-and-planet wheels at H ; the planet wheels 
ate attached to a face plate N, this face plate to one of the 
bevel wheels at M. When the bevel wheels are held 
stationary, the sun wheel in the centre drives the outer 
wheel H, and thence the feed. If the bevel wheels run 





loose, the feed stops, as there is no longer « point of re- 
sistance to drive it. 





If a rapid rotation Se a gemceey edies wheels, they 


will drive the planet wheels around centre one, and thue 
impart a rapid motion to the nut on screw E, to carry the 
cutter back to its starting-point ; but when it has reached 
this point the wheels M are cut loose from this driver, ma- 
chinery is put in motion within the bed, that, by means of 
a cr rack, and pinion at O, turns the crank handle P, 
lifting the latch Q at each revolution. The number of turns 
of this handle are determined by a pin R being placed in 
one or the other holes shown in the face plate, that controls 
a nest of gearing S. A cam ona shaft within the bed, 
upon the completion of the proper number of turns of the 
handle P, moves the clutch to clamp the bevel wheels M, 
and thus restarts the feed. 

This completes the series of motions, a series that may 
have any one of its individual motions len or 
shortened and yet not affect the othera. @ failure 
of any one to act merely prevents the next one from 
starting, so that no evil can result to the work being 
done. The devices used in this tool are many of them edn- 
trivances first arranged for other machines. Thus the 
variable friction feed F is common to all machines bailt by 
Messrs. Sellers where such a feed is advantageous; it is used 
on all their lathes as a turning feed, and on their drill 
presses and their boring machines. The sun-and-planet 
system is an outgrowth of their drill press feed. The sta- 
tionary screw, with its nuts K and L, wae first used in 
their cotter drill, to enable a fixed length of stroke at a 
constant rate of progression possible, and the clutching de. 
vice within the bed is taken from the feed motion of their 
planing machine. Thus devices familiar to them in other 
tools have been brought together and harmonised in this 
remarkable machine. 


NOTES FROM SOUTH YORKSHIRE. 
Snerriziy, Wednesday. 

Transfer of the Duke of Norfolk's Collieries.—The Duke 
of Nortolk’s collieries at Sheffieid have just been transferred 
to a company, registered as the Nunnery Colliery Company 
(Limited), with a capital of 60,0001. in shares of 100/. each. 
The subscribers names attached to the registration are those 
of Mr. Henry Unwin, Broom Cross; Mr. F. Bardwell, 
Sheffield; Mr. IL. Pawson, Sheffield ; Mr. W. Fisher, Norton; 
Mr. J. Colver, Sheffield; and Mr. Emerson Bainbridge, 
Sheffield. The last-named gentleman has had much experi- 
ence in colliery management, and is the managing director og 
the company. The collieries were transferred on October let | 


Strike of Boys at the Shirland Collieries.—The boys at 
these pits have been on strike for some little time, owing to a 
dispute as to their working time, and the men are therefore 
prevented from pursuiog their usual avocations. The 
* strikers” are very young, but quite deaf to any persuasion 
unless their “‘ demands” are granted by the owners. 





A Repentant Lodge of Miners.— During the brief duration 
of the late colliers’ strike in the South Yorkshire aod Derby- 
shire districts there was considerable difficulty in obtaining 
“strike money,” causing a good deal of dissatisfaction 
amongst the men. The Barlborough (Kast Derbyshire) 
lodge took the matter so to heart that they decided to secede 
from the South Yorkshire Association, but have just re- 
pented, and having made suitable application have been 
allowed to rejoin the association. 


Another New Colliery Undertaking in South Yorkshire. 
It is stated that the Barnsley thick coa! seam is about to be 
sunk to in the ncighboushead of South Hindley and Haver- 
croft, presumably in connexion with the existing colliery of 
Lady Galway'’s. A company has been formed for this pur- 

wee, the capital being 120,000L in shares of 1001. each, 
Lord Galway subseribes for 15,0001, and the Hon. G., Monck- 
ton, M.P., for 10,0002. worth. 


Messrs. John Brown and Company, Limited, Sheffield.— 
About five hundred of the workmen of this company have 
been discharged, owing to the partial retirement of the firm 
from the steel rail trade—a econseyuence of the unprofitable 
prices which have resulted from the very close home and 
foreign competition. The machinery is being altered for other 
purposes, about 4500 men being still employed in other de- 
partments of the works. 


Water Supply of Handsworth Woodhouse.—-The Sheffield 
Water Works Company has written to the Local Board of 
Handsworth Wood intimating its willingness to supply 
the district in either of two ways. Firstly, that the company lay 
a main of sufficient size from the Pisgah Dam at Crookes to 
the Hag Lane Intake, the water to be there delivered into a 
tank provided by the sani authorities at a cost of 7), 
per 1000 gallons as measured by a meter. A minimum de- 
mand of 100,000 gallons per 24 hours to be guaranteed. 
Secondly, that the company lay all the mains; provide 's 
tank at Intake to contain 200,000 gailons, and a second tank 
at Nor ton to contain 50,000 gailons; provide governors 
and all other needful appli ; to provide a competent 
person to take the oversight of the matter and keep all in re- 
pair at a cost of ls. 03d. 1000 galions, on a guaranteed 
minimum demand of 120,000 gallons per 24 bours. Mr. 
Ayris, the water company's distribution engineer, will be 
further consulted about the matter. 


Opening of a New Colliery at Stretton, near Clay Cross. 
A dinner was given at Clay Cross on Thursday evening last 
to celebrate the opening of a new colliery, the property of 
Messrs. Gibson Taylor (of Nottingham) at Stretton, near 
that place. The sinking was put in hand about six months 
ago, and has been completed without any accident. The 
shaft is 59 yards deep, and is sunk to work the “ three quarter’ 
and Tupton seams, both of which yield good coal. Messrs. 
Round and Gough, of Willenhail, ordshire, were the 
contractors. 
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SIX-POUNDER FIELD GUN. DETAILS OF BROADWELL’S BREECHLOADING MECHANISM. 
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FIGS. 3 TO 9. DETAILS OF BROADWELLS BREECHLOADING ORDNANCE. 
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_BOILERS IN THE ROYAL NAVY. 

lie decay of boilers in Her Majesty’s ships has 
been so extraordinary and so rapid of late years, 
especially where surface condensers have been in- 
troduced, that the officers of the department, sub- 
ordinate and chief, have been driven to their wits’ 
end to find out how to meet and prevent the growing 

l. In spite of all their care the decay went on 
silently and certainly ; boilers were totally disabled 
aiter only a few years’ service ; and it became evi- 
dent that the causes baffled discovery and remedy 
in the ordinary course of duty. So impressed were 
the Admiralty with the vital importance of the sub- 


During their inquiry the committee bave visited the 
naval dockyards, examined the boilers decayed and 
otherwise, and examined such engineer officers as 
have had experience of surface condensation. 

In the following remarks on the management of 
boilers in the Royal Navy, we propose to point out 
what, speaking from our own experience, are some 
of the causes of boiler decay; and we think they 
will be read with interest and, perhaps, profit by 
naval engineer officers, whether they agree with, or 
differ from, us in our conclusions. 

Much diversity of opinion exists as to the exact 
nature of the action which, accompanying surface 
condensation, destroys the boiler plates so rapidly 
and so curiously. It has been attributed to the 
galvanic action arising from the copper tubes of 
the condenser, but tinning these over has not 
arrested it; it has also been attributed to the 
corrosive action of certain acids arising from the 
decomposition of the lubricants, but such action is 
too limited to do all the mischief. Yet one or other 
of these is the cause assigned by most naval engi- 
neer officers, We are inclined to account for the 
corrosion by the action of the distilled water itself. 
The idea is not a new one, but we are more assured 
than ever that this is a prominent cause of boiler 
decay, and that it quite explains all that has been 
observed, both as to the decay itself, and its acci- 
dental prevention. The influence of heat and pres- 
sure in modifying the solubility of bodies has onl 
of late years begun to be appreciated, and much sti 
remains to be learnt with respect to the subject. 

We know that distilled water has a certain 
action both on lead and iron; aud we have this 
further peculiarity to record—recorded now we be- 
lieve for the first time—that there is a positive in- 
crease in the density of the water in some boilers not 
attributable tosaltness. We have before us several 
well authenticated instances, and we quite expect to 
hear of others called to mind by the perusal of these 
remarks. One instance occurred in one of our 
earliest men-of-war fitted with compound engines. 
The water in the boilers attained a density as high 
as 3 by the ordinary salinometer, while to the taste it 
was nauseous but fresh. Another is that of a ship 
where, of two boilers, one being fed entirely from the 
sea, the other entirely from the hot well, the density 
of the water in both standing at 20 by the ordinary 
naval hydrometer, the latter was not nearly so salt 
to the taste as the former. We regret that the clue 
thus lighted on was not followed up by our infor- 
mants; but it did not in any way connect itself in 
their minds with the boiler decay which was at that 
moment going on rapidly in the ships to which 
they were attached. Weighing well these state- 
ments, our assumption that under high pressures 
iron is soluble in distilled water to a greater extent 
than has been generally supposed, is worthy the 
attention of all who have opportunities of verifying 
or contradicting it. ; 

Naval experience is quite consistent with the 
assumption that distilled water is destructive to 
iron, not only with respect to those cases of serious 
decay which have come under our notice, but 
also with respect to cases where the decay was 
slight. Here is a comparison; two ships of the 
same size and serving on the same station at 
the same time were paid off and recommissioned 
together. One chief engineer had used the same 
water in his boilers over and over again, the other 
had mixed his feed largely with sea water; the 
boilers of the former were found free from scale but 
completely worn out and useless ; those of the latter 
had a scale formed on the plates, but the plates were 
in excellent preservation ; the chief engineer of the 
first-named vessel was ordered to be tried (but 
was not) by court-martial because his boilers were 
so bad; and he of the latter narrowly court- 





escaped 
martial because his were so “scaled.” It would 


ducive to boiler life. And so far it is satisfactory ; 
but we should like to know exactly the true nature 
of the evil against which these precautions are 
adopted ; and we shall be glad if anything we have 
advanced helps to bring it to light, It is evident, 
however, that if the density of distilled water used 
in high-pressure boilers be liable to be increased by 
iron entering into solution, some other test than that 
of the hydrometer must be supplied to the naval 
engineer—he must have a test for saltness apart 
from density—and the sooner the better, for the 
— is one of increasing importance. 

ut the above-mentioned, though it a 
the most active, is not the only cause of Mpoiler 
decay. There are others of old standing, to 
which, in the absence from their sittings of a naval 
engineer, the attention of the present committee 
may not be called, but for which precautionary and, 
if possible, preventive measures are absolutely 
necessary, One is the unnecessarily high re 
at which boilers in the navy are often worked. By 
far the larger share of the steaming alone in Her 
Majesty’s ships is at a power much below that of 
the earliest cut-off. That is to say, if the boiler 
pressure be maintained when the engines are work. 
ing on the highest grade of expansion, the shut-off 
valve being wide open, the speed is far beyond what 
is — The practice is to regulate the engines 
by the shut-off valve, keeping the boiler 
ata point 5lb., 101b., or even 201b. above what 
is necessary to do the work. 

We have known one of the of our men-of- 
war working for days with a boiler pressure of 17 lb,, 
when the pressure in the cylinders seldom, if ever, 
exceeded 21b. But about the worst case which has 
come under our notice is that of a ship fitted with 
compound engines and surface condensers where 
the steam line on the high pressure di seu 


the figure annexed), is be the a eric line, 








Se ine os 

ents concert 
while the pressure of steam in the boiler was kept 
at 331b. above. There could be no possible reason 
for keeping the steam so high; much reason rather 
for lowering it, because of the constantly destructive 
strain on boilers and pipes. We cannot express 
ourselves too strongly in favour of keeping the 
boiler pressure as low as is consistent with the work 
required to be done by the steam, and we feel 
assured that much of the decay is due to a persistent 
maintenance of unnecessarily high pressures. So 
far as the work < y henge is Pacmag a ~— 
inspection of the di will show how far the 
cut-off pressure is from that in the boilers, and 
unless a higher boiler ure is required for other 
purposes we advocate lowering it until the shut-off 
valve can be kept wide open, or nearly so, Illustrative 
of our extreme case we give the diagram referred to 
above. 

Another cause of decay consists in the ‘‘ service” 
difficulties in the way of properly examining, cleaning, 
and repairing boilers, especially in small shipsp—we 
say “service” difficulties, because we feel assured 
they are confined to the Royal Naval service, and 
pre not be tolerated in any other, The engine- 





room complement of stokers is in many cases not 
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saflicient ; in too many cases it is not sufficiently 
under the control of its own « ers to enable them 
to do their work honestly and faithfully; and in 


many cases sufficient time not allowed in which 
to do the necessary cleaning and repairs 

That the present y" tem of apportioning the corm- 
plement is unsatisfac is apparent by comparing 
ita reenlta in different hips For instance, th 
Seylla, with the simplest simple engines, 58 
cylinders, no surface nd neers, and in licating 


1400 horse power, is allowed two stokers more than | 
the Thetis having compound engines, 57 in. and 
] in. eylindera, surface condensers, and indi- 
catir 2300 horse powe Further, the Swallow 


‘ & wv. with tw rs of h-in, cylinders, and 
indicating 892 horse power, is allowed only th 
nber of ato a tl i ur r hav nd 
ol pair of 40-1 cvilinders indieating only 532 
horse power, and three men le than the Serpent 
with two 45-in. eylind worki to 774 horse 
power only hese examples are sufficient for our 
purpose, as showing how 1 esary is some revision 
of the standard of complement; and we sugg 
the indicated horse power as the |} 3 of a new 
scale, additional men | i here ther 
ire superheater surfac ( ‘ or twin 
‘Tc wa 
Chat the staff, such as it is, is too often not left 
to its own officers to do their work, is well known 
to our naval engineer reader and we eall the 
attention of the gallant admiral and captain now 
serving on the Boiler Committee to the fact. Gun 


drill, rifle drill, sail drill, boat drill, any and every 
drill ia made an excuse for calling the stokers out of | 
the engine room to duties foreign altogether to what 
are really theirs. Remonstrance appears to beuseless 
This ship must be as smart as that; and the com- 
manding officer for the time being treats the stokers 
asif they were there to help the rivalry in matters of 
show, not to save the expensive repairs brought on 
by the neglect thus engendered 

That sufficient time is not allowed for repairs and 
cleaning is also well know: We know one instane 
of a kind not uncommon at the present 1 
that of a seriously defective boiler, whose furnace 


oment, 


sides have come together ]4 in. between the stays. 
‘The defect has existed for many months; the pro- 
feasional surveying officers on the apot have recom- 


additional stays be fitted: and the 
m to be fitted. 


mended that 
a on the station has ordered the 


outside help being got if necessary. Not only are 
dithic wihion $ put in the way of having these stays 
fitted at once, but th: engineer of the ship has 


further the greatest possible difficulty in getting his | W 
boilers even cleaned at long intervals, much longer 
than those positively enjoined by th 
It will hardiy be matter for wonder if these boilers 





instructions. 





have a short life, and lucky will be the engineer if 
he escapes from blame for what he is powerless to 
prevent, We ar it e tl na late « ar it 
is rendered obligatory the « ri mand to 
cause his reasons for n g the inst 
tions in this respect to be serted in tl Eengir 
room Register. And we f i that such 
a statement will, if insisted y the engineers 
th selves, do much to end t to the worl yy 

ty. 

unother « of d the f 

1 of th I s, whereby s e parts ar 
rend 1 liable to f ls i of a 5 
Of many instances we refer to two, one where the 
engineers of the ship had to eut doors for the re- 
moval of the seale which had accumulated and 
which was inaccessible otherwise, and another where 
stays had to be removed, but or after repeated 


representatio! 


lation of scal 


I 
s of the necessity, to prevent accumu- 
and render its removal possible 





In leaving this subject for the present it only 
remains to stats riiy that the preventive 
measures we advoca nd which are for the most 





part indicated in the above remarks, are : 


l. The constructi f boilers so as to give every 


possible facility for examination, cleaning, and 
repair. 

¥Y. Working the water in the boilers at a 
much higher degree of saltness than has hitherto 
been the practice ; and we cordially agree with the 
provisions of the new circular in this respect. At the | 


same time a test for saltne Ss apart fr = the density 
should be provided, and some degree of saltness, say 
24 times that of sea-water selected, which the 
boilers are for the present to be worked, 

The pressure of steam in the boilers lowered 
whenever the work being done admits of it ; special 
provision being made for the removal of the brine 





! which, 


at low pressures, could 

otherwi 

$ .' system of complement arranged more in 
i lance with the work tot lone in the engine- 
room, ¢sf slly in small ships 

5. The complement, whatever it be, left entirely 
at the disposal of the engineer t in charge, until 
he is satisfied that his repairs and cleaning are com- 
pleted 


6. A earefal and full record of all exam 
repairs, and instances of decay, in order that the 
heads of the engineering department may be able, 
rison, to trace the decay to ita true causes 

“?. The practice of recommi ning ships abroad 
uld be abandoned. This practice may apparently 





by compa 


save a little expense at the tir but it prevents 
that thorough overhaul and repair which would be 
undertaken at home dockyards, and also that ex- 


ation which would be valuable as illustrative 
to which a class boiler managed in 
ywn way is liab! 





WATER SUPPLY AND STORAGE. 
Tue last few weeks have been prolific in the 
amount of information which has been afforded in 
reference to the comparative financial and engineer- 
ing values of the constant and intermittent supply 
and general purposes, Among 
especially mentioned the 
ommittee of the 
ort on the East 


of water for domestic 
such sources may be 
report of the Gas and Water ¢ 
Corporation of London; the r 
London Water Supply by Dr. Liddle, the medical 
officer of health for East London; and the speech of 
Mr. Bramwell on * Domestic Water Supply and 
Waste-Water Prevention,” at the meeting of the 
British Association at Belfast, consequent on the 
reading of a paper by Mr. G. F. Deacon, 
engineer of Liverpool, on his waste-water meter, to 
which we drew attention about a year ag 

The immediate importance of these two metho 7 
of domestic supply—constant an‘ inte radstont - 
very great, considering that for the larger sential 
of the present year scarcity of water bas been 
universal throughout the United Kingdom. De- 
spite all the efforts of er gcineers, local boards, 


the borough 


corporations, &e., every town or city, with the ex- 
ception of London (and ths at parti ally in Bermond- 
sey), has suffered. ‘The skies have not been pro- 


vitiour, as rainfall, until the present month, has 
| I 
t much below the annual average, and last 


heen ¥ 


winter failed to replenish the sy gson which we 
nsualls F pend. Even Manchester and Glasgow, 

which draw their supplies from exceptionally natural 
and eee sources, have b« on the verge of 
deficiency. Henee there has arisen a universal 
inquiry as to what method is best to prevent waste 
of water, waste not only of the water, but also of 
the power required to pump it. Consequently, the 
question « f coal supply becomes collateral, f waste 


of water implies also that of fuel 


The most exhaustive report in regard to the 
metropolis is that of the Corporation Gas and 
Water Committee. It deals both with the domestic 
supply and the very important question of fire ex- 
tinction. ‘The report prefaced by a_ historical 
ary of what has been done in respect to water 
Commencing with the reign of Queen 
* in the 


sum 





sixth year of which an Act was passed 

for the better preventing mischiefs that may 
xppen by fire,” it proceeds to describe various Acts 
up to 1872. It appears that the Act of 1852 
put obligations on the metropolitan water com- 
panic 8 to furnish a constant supply woen required, 
but no compulsion was placed on the consumer to 
make such alterations in his fittings as would allow 


of the companies to carry out their portion of the 
contract without risk of great loss by waste. But 
in 1871 this was provided for. Power was given to 
the Board of Trade to require consumers to pre- 
pare for a supply on the constant method. By the 
Act of 2 this power was relegated to the present 
Local Government Board. In 1872, certain regyla- 
tions to secure proper fittings in houses having a 
constant supply were issued. We shall subsequently 
allude to some of the most important engineering 


|and sanitary matters involved in these orders 


Reverting to the details of the Gas and Water 
Committee's report, it appears from the replies of 
the engineer of the New River Company that this 
body has “a right to pump to any extent from the 
Thames below Blackfriars Bridge for supplies of a 
non-domestic kind,” although it is not at all pros | 


bable that the company will exercise that question- 
able privilege. 


| friction of the sides of the mains, &c., 


| 
} 
i 
| 


| reservoirs containing over 


inations, | 
| daily into the upper reservoirs, water at the rate of 
| 50,000,000 gallons, 








not be ‘got rid of at present, almost exclusively from the New River 


Company. It appears that the company can now 
supply a continuous delivery of more thay 
36,000,000 gallons, with a present daily demand 
of about 25,000,000 gallons; that exclusive of the 


| ponds at Hampstead and Highgate, which hold abou 


30,000,000 gallons, the company have high service 
20,000,000 gallons, and 
store at lower level for above 100,000,000 gallons, 
The company’s engine power is sufficient to raise 


It appears that the pressure of 


| the supply in the City is such as is afforded by 4 
reservoir situated 1264 ft. above Trinity high-water, 


and by the connexions of this through mains with 
other reservoirs, there might be thrown upon the 
City, except in mercy to house pipes, a preasure 
varying with heads of 220 ft, 345 ft., 420 ft. or 
$30 ft. By dividing these figures by 2 we arrive 
at the initial pressure per square inch roughly, from 
which, however, would have to be deducted the 
to arrive at 
the actual pressure at the point of delivery. There 
are seven independent mains, 78 miles of pip Sin 
the City, of which 25 miles are under constant pr res. 
sure, and the company have at their own cost bi red 
more than 2100 fireboxes and plugs within the (i ty, 
or more than double those required by the W ater 
Works Clauses Act. The remainder of the report 
deals with the power of extinguishing fires, into 
which we shall not here enter, as we are giving 
separate articles on that subject. 

We may remark, however, that at the present 
time the New River district has 21] miles of con- 
stantly charged mains. Were all the houses in th 
City prepared, by being furnished with proper 
fittings, to receive a “‘ constant” supply of water, 
the whole of the company’s existing pipes within 
the same area might be immediately constantly 
charged; consequently the erection of proper 
hydrants at equally proper intervals would render 
a serious fire almost impossible. 

According to the returns (the last) for July it 
appears that the total supply of water to the me- 
tropolis for that month averaged 127,563,243 gall 
daily, of which 66,027,677 gallons were drawn 
from the Thames above ‘Teddington, and 61,535,566 
gallons from the Lea; of the latter and other sources 
the New River supplied 29,552,000 gallons; the 
Kast London 24,639,000 gallons, and the Kent 
from the chalk basin, 7,344,566 gallons. 

We next turn to the constant supply of the East 
London Water Works Company, dealing with the 
facts as afforded by Dr. Liddle 8 report for the 
quarter ending July the 4th last. Remarking on 
the great importance of the question of a constant 
supply, he first enters into a brief history of his 
district since its formation in 1834. As our readers 
may be aware it forms a most populous one, embrac- 
ing an area extending about four miles north of the 
‘Thames, between the City in the west and Bow, 
&e., on the east, including Whitechapel, Bethnal 
Green, and adjacent parishes. In 1844, the inter- 
mittent, then the sole supply, was given only thrice 
weekly. In 1847 it was given daily, Sundays ex- 
cepted, while in 187] the supply was compulsorily 
extended to Sundays, as on all other metropolitan 
water companies, Before 1844 a large proportion 
of the courts were without any supply except that 
drawn from polluted wells ; the majority were sup- 
plied by stand-pipes kept on for one hour daily, so 
that the inhabitants had to store their water in any 
vessel kept in their rooms, and consequently th 
water soon became vitiated. In 1864 the first 
waste-preventer was erected, by which a constant 
supply, day and night, was afforded in some parts 
At the present time the greater portion of the Last 
London district has a constant supply, and by the 
end of 1875 it is expected that the whole district 
will be so supplied, and that every butt and cistern 
will be abolished. At present all the pumps and 
stand-pipes are abolished, and water is supplied to 
every house where there is a receptacle for it. 
Still the butts and cisterns to receive the water are 
constantly found in a filthy state, covered internally 
with a green slime, and are consequently dangerous 
to health. It is evident, therefore, that until the 


| constant supply is universal, and it is being pushed 


on as rapidly as possible, the danger from polluted 
water will exist. Weare glad to find that the East 
London Water Works Company is progressing 80 
well; at the same time we personally know that 
while consulting the health of its customers it 
is financially benefiting to a large extent by the 


The City receives its water supply | substitution of the constant for the intermittent 
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syster. It appears that the change from this to 
the constant supply bas givea general satisfaction 
to the consumers; and the cost of change to the 
owners of houses for fittings, &c., has only amounted 


to from 7s. 6d. upwards per house, according to size, 


\ 


xe, 
Taking the return for last July, already alluded 
io, it appears that the districts of the New River and | 


Yast London Water Companies comprise a service 
respectively of 122,296 and 106,459 houses, out of 
a total of 512,203 houses in the metropolis served by 
various companies, It will be seen, therefore, that 
nearly one-half of the houses in the metropolis is 
served by them. It appears that the total estimate 
for each house was 249 gallons daily, and 35.1 gallons 
to each person. But deducting water employed for 

er than house purposes it would appear that 
about 29 gallons per day are supplied to each person 
solely for domestic use. 

Now the slightest reflection will show that this 
amount is preposterously too much. Compare it, 
for example, with the allowance on shipboard 
during a long voyage. We question very much 


whether it would be possible, with every attention | 


to cleanliness, sanitary laws, &c., for any small or 
mid class house to get rid of, by proper use, so 


round, or less than one-fifth of the above estimate. 
Mr. Deacon in his experiments at Liverpool last 






year brought the supply constant down to 13 gallons, | 

but then he had no control of the inside of the 

house ; all he could do was to see to the fittings up | 
1oment of consumption, 


Glasgow has long been under the constant supply 


ever since, in fact, the Loch Katrine water | 


s laid on, and the pressure is very high. Man- 


r is similarly benefited. We learn that within 
the water limits there is an area of 84 square miles, 


having 137,250 houses, and a population of about 


635,000. All the houses are supplied on the con- 
nt system, stand-pipes, constantly charged, are 


used in courts, there is little waste, and the con- | 


uption averages about 21 gallons per head daily. 
Cisterns are 
supplying baths and closets, and generally speaking 
the entire arrangements meet with approval. 

Mr. Bramwell, in his address at the British Asso- 
ciation Meeting at Belfast, drew an able picture 


the advantages of the constant over inter- 


mittent systems, especially advocating the former | 


nnexion with the use of Mr. Deacon’s waste- 
water meter. Entering first into the financial 
1, he showed that by the intermittent sys- 

m the customer bought a quantity of water 
whether he wanted it or not, and constantly, there- 
fore, wasted it at an annual charge, irrespective of 


| 
: 
much as five gallons per head daily, taking the year | 


only employed for the purpose of | 


deration in a mechanical or engineering point of view 

i which seems to have been little heeded. We mean 
| the application of the constant pressure system as a 
supply of motive power in large towns at places 
where steam would be inadmissible. At wharves 
jand warehousess the cranes and hoists might be 
| easily worked by such water power. Its adaptation 
would be very simple, and the cost comparatively 
j small. A great point would be the absolute safety 
| from fire, hence its advisable substitution for steam. 
| She supply could be measured by meter, so that the 
interests of both consumer and the company would 
be consulted. 

In a recently published pamphlet Mr, J. Bailey 
Denton has dealt with the very important question 
of the storeage of water. He adopts as the average 
rainfall in England and Wales 32in. Entering into 
statistics of the amount of water used for all kinds 
of purposes in England and Wales, he estimates it 
|}at 15 gallons per head per day, and making liberal 
| allowance for errors, he shows that our total con- 
| sumption of water in England and Wales does not 
jexceed one seventy-fourth part of the total average 
jannua: rainfall. He examines the nature of our 


| various soils so as to arrive at some estimate of the 
}amount of water irrecoverably lost by permeation 
of the soil, or by running into the sea from the land 
and unabsorbed. Taking the effect of drainage he 
denies that under-drainage has had the effect of 
diminishing our water supply, considering that the 
water from the under-drains when discharged is 
speedily carried into the valleys. Assuming three 
{million acres to be properly drained, the effluent 
| would nearly equal half the present water supply 
lof England and Wales. He says that allowing the 
new water (from under-drainage) to compensate for 
that proportion of the surface water that is already 
utilised, it may be assumed with certainty that there 
are at least 20,000,000 acres out of the total area 
of 37,324,883 acres, which in the aggregate throw 
off a mean of as much as 25 in. of the rainfall which 
might be stored for useful application, He shows 
that a large proportion of this might be used to create 
water power, which would be far more economical 
| than steam, as in the case of the Shaw's waters near 
| Greenock, in Scotland. Mr. Denton enters into a 
lengthened discussion of the plans that should be 
adopted for storing both on a large scale for 
manufacturing, and on a small one for domestic 
purposes, on farms, &c. For the details of these we 
| must refer our readers to his pamphlet. 

It appears, therefore, in comparison of the two 
systems, constant and intermittent, that the con- 
stant presents by far the greatest advantage. It is 
economical alike to the company and the consumer ; 
it abolishes many of the sanitary dangers that are 


} 


the quantity used, The only way for the company | unavoidable in the intermittent system; as a pre- 


ninimise the waste was to give a brief daily | 


and regulated by the size of the supply pipe | 





id pressure 
mittent system, he considered the cistern storeage 
the most objectionable. Not only were the cisterns 

tantly foul for want of periodical cleansing, but 
ir position in the house Roose the accumula- 

m of all kinds of offensive matter, the absorption 
of gases from water-closets, and the indraught of 


pure water into the mains from houses when the | 


supply there was shut off, and houses at a lower 


level were being supplied. He then entered into | 


the details of the present and past of the constant 


ystem in the metropolis, especially drawing atten- | 


tion to the regulations imposed on the companies 
ind the consumers, indicating many of the pro- 
visions. ‘Lo those who cited Liverpool as an in- 
tance in which the constant system had been given 
up on account of the increase of waste, he referred 
to the successful manner in which Mr, Deacon had 
experimented with his meter. He gave the results 
f his own experiments with it at Liverpool. He 
first tried the meter under varying heads, delivering 


water into tanks of known capacity to verify its | 


registration, and its results were striking. On 
Visiting one of the meters at midnight, it showed a 
consumption of 3000 gallons per hour. Each stop- 
cock was sounded to ascertain the place of waste. 
by afterwards closing all the cocks where noise was 
heard, and leaving all the others open, it was found 


0. revisiting the meter a waste of 2200 gallons per | 


hour had been stopped. The houses where the out- 
side stop-cocks had been closed were visited next 
Gay, and the cause of loss ascertained and stopped. 
Mr, Deacon's invention seems, therefore, of incalcu- 
lable value as an aid to the constant service. 

there is one question involving important consi- 





vention against fire it is invaluable. The cost of 


y, dependent on the requirements of the | change from the intermittent appears small, and the 


fact that the constant has given general satisfaction 


But of all objections to the inter- | to all parties, is perhaps the greatest recommenda- 


| tion that can be adduced in its favour. 


ARCHED BRIDGES. 

On another page of the present number we com- 
mence the publication of one of the most important 
papers on bridge construction that has appeared for 
many years. ‘Ihe paper in question was prepared 
by Captain Eads for the Institution of Civil En- 
| gineers; but as the drawings illustrating it were 
not completed in time, it was read before the 
American Society of Civil Engineers in New York 
last June, and will appear in the Transactions of 
that society for the present month. The fact 
that this paper fs from the pen of an engineer 
who has just completed at St. Louis the grandest 
illustration of the art of bridge building in the 
world, would, of itself, commend it to the atten- 
tion of every one interested in this department of 
engineering; but the paper possesses an interest 
| much beyond this, for it suggests certain very simple 
| modifications in the present methods of bracing 
| long spans, whether arches or girders, and of eli- 
|minating the inconvenient effects of temperature, 
which are worthy of most careful attention. 

For instance, the fact that an arch of 500 ft. clear 
span, weighing but 15001b. per linear foot, can be 
made capable of sustaining a moving load of 
2500 lb. per linear foot with the usual allow- 
able strains, may be pronounced unprecedented in 
bridge construction. We have, however, the as- 
surance that the computations of the strains, and 
| the weights and sizes of the various of such a 
| structure, have been carefully examined, and the 








correctness of the results verified by Colonel Flad, 
whose identification with the St. Louis Bridge, as 
the chief assistant of Captain Eads, is a guarantee 
of the matter having been subjected to most 
careful investigation. The paper is also accompanied 
with tables of the weights and quantities of materials 
required for a bridge with two spans of 400 ft. each, 
to carry a double line of rails and a maximum mov- 
ing load of 50301b. per linear foot; and of a five- 
span bridge, with qouble line of rails, to carry 
5000 lb, per linear foot. Both of these consist of 
bowstring girders, so arranged that the thrust of 
one arch is balanced by that of its neighbour, thus 
leaving the chords no duty to perform except when 
an exceas of load is on one arch, The chords are 
made to bear compression as well as tension, so 
that when one arch has its maximum load, and the 
other is unloaded, the chords of the unloaded arch 
resist by compression the thrust of the loaded one, 
and thus reduce the tension of the chords under 
the loaded arch to one-half. It will be seen, there- 
fore, that where the weight of the structure is 
equal to the moving load, Captain Eads proposes, 
first, to reduce the chords in weight by one-half by 
letting the thrust of one arch be balanced by that of 
the other; and second, to again reduce the remaining 
half of the weight of the chords by one-half by 
making them act in compression as well as tension, #0 
that Captain Eada really dispenses with 75 per cent, 
of the weight of the chords of the bowstring girder. 
When it is remembered that the chords will weigh 
almost as much as the arch itself, and that a large 
portion of the weight of the chords must be carried 
by the arch, which must therefore be made so much 
stronger for that purpose, it will be seen that the 
system proposed by Captain Eads possesses certain 
features which, as we have said, merit careful 
attention, 

By the girder system of Captain Fads, the thrust 
of the shore ends of the oo is borne by the 
abutments. The expansion and contraction of the 
chords is compensated for by a very simple, strong, 
and compact device at the central pier, which is 
clearly explained in the paper. 

The method proposed by Captain Eads for 
bracing the arch against unequal loading seems the 
siraplest that can be devised, and is equally appli- 
cable to the arch or bowstring girder. As a proof 
of its great economy over every method hitherto 
devised, it is asserted by Captain Eads that an arch 
weighing but 1600 lb. per foot can span 500 ft., and 
safely bear a moving load of 513 gross tonsa. ‘The chief 
feature of the bracing consists of two inverted half- 
span arches, which are attached to the main arch at 
the centre and at its ends, In appearance it resembles 
the bowstring girder known in the United States as 
the Mosely Bridge, from which it however differs 
in several essential particulars. ach half of the 
arch with its counter arch and intermediate bracing 
constitutes a distinct member, which, being jointed 
to the abutment and to its corresponding balf-arch 
at the crown, relieves the arch from all of the effects 
of changes of temperature. 

The ‘lables show that the total weight per linear 
foot of the 400 ft. spans is only 25601. for both tracks 
if the arches be of steel, and only 3850 Ib. if they are 
of iron. The weight of the 250 ft. spans is but 2000 Ib, 
per foot if the arch be of steel, and 2400 Ib. if of 
iron, 10,000 lb. per square inch being the maximum 
strain for iron, and 2y,000 |b. for steel. No part is 
calculated to be of steel except the main arches. 
These weights inclade road, bed, timber, and every- 
thing requisite for railway traffic. 


Tur Porr or Wuttmuavex.—The War Office, taking 
into consideration the defenceless condition of this important 
port, have resolved to erect a powerful battery armed with 
heavy ordnance for the protection of the port aad town. 





Tue Cuartezot Grovr.—The report of the Charleroi 
Chamber of Commerce for 1872 has just appeared. This 
document shows that the number of blast furnaces in 
activity during 1878 was 51, as compared with 30 in 18672, 
and 27 in 1871. The production of pig im the group last 
year amounted to 364,760 tons, or 55,290 tons lees than in 
1862. The number of roiling mills in the group is returned 
at 22, 





Tar New Wer Dock axp Harnnove Works at Waire- 
HAVES.—The new north and west walis in the north harbour 
are now being eompleted, and the contractor is removing the 
old north wall; it is expected that the enlargement of the 
north harbour will be open for traffic this year. The entrance 
to the wet dock is being pushed on, and the new embank- 
ment, connecting the north and south harbours, is almost 
complete. This is undoubtedly a great improvement to the 
locality, and the trustees have now « large area of valuable 
land. 
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GYROSCOPIC CONTROLLING GEAR FOR THE BESSEMER SALOON. 
(For Description, see Page 288.) 
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New Zeatayp Corpzr.—A discovery of a good lode of engines and pumps are to be fixed, capable of lifting the 
copper is reported to have been made in the enemy of | water to the surface, and also of supplying power to two hy- the improvement of the navigation of the ay ata 
Auckland, New Zealand. Its value has not yet been tested. | draulie pumping engines placed at the bottom of the mine, be one of the greatest benefits which could be upos 

and employed in oo water tothe main engines. The the districts watered by the river. 

Daarsive Cottrenres tv Germayy.—Mr. Henry Davey | main engines are thus 300 ft. from the bottom of the pit, so 
fete firm of Hathorn, Davis, Campbell], and Davey, Sun | that the whole of the workings below that level may be Tasmantaw Inow.—Measures are being taken for the de- 

‘oundry, Leeds) has just returned from Germany with com- flooded without their being lost. = | velopment and utilisation of the iron resources of Tasmania. 








missions to carry out some extensive pumping schemes for | two most important points. The cumbersome and ex- | The Tasmanian Charcoal Company has been 

collieries in Westphalia. eee eatenenings embody some pensive system of pit work is dispensed with, by the | under the title of the British and Tasmanian Charcoal Iron 
very important im ts, effected by Mr. Davey, over | main engines and pumps underground, and Company . Seott, the compenys sasnare has been 
the old methods of dealing with water. A belo culling of | steam to Gems ont ie SRE eee i superintending the manufacture machinery at Kilmarnock 
one of the schemes will doubtless interest our readers. The | is secured by ing them ft. above the bottom, About 100 tons of the company’s ore have arrived in a 
> F454 to be dealt with is very great, and the | employing to lift the water to that level. | for smelting. The possesses 8 large area 
depth the pit is 1200 ft. Ata point in the mine 900 ft. | The hydraulic engines work equally well under water, | on the West Tamar, is said to abound with rich iron 
from the surface, two 800 horse power compound differential | and are under control from the main engine room. | ore, 
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GWYNNE AND BEALE’S GAS EXHAUSTER AT THE BECKTON GAS WORKS. 





CONSTRUCTED BY MESSRS. GWYNNE AND CO., ENGINEERS, ESSEX STREET WORKS, LONDON. 
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Tur works of the Chartered Gaslight Company at Beckton 




























r include all the most modern appliances and machinery for 
carrying on as perfectly and economically as possible the 
manufacture of gas on an extensive scale. Amongst other 
machines are five sets of Mesars, Gwynne and Beale's patent 
gas exhausters, one of which is illustrated in the accom- 
panying engraving. Fig. 1 shows a side elevation, Fig. 2 
a plan, and Fig. 3 an end elevation of the exhauster and 
its driving engine. These exhausters— which are 
manufactured by Mesers. Gwynne and Co,, Essex- 
street Works, Strand—are of a new design and are a 
marked improvement upon Beale's old plan, in which 
the slides were drawn out by means of a piece cast on the 

enced end. The new exhauster has a steel pin running the entire 
is will length of the slide, which passes through a hole carefully 
upon bored out, and which greatly increases the wearing surface. 
Another improvement consists in the use of outside bearings 

4 in place of the roller boxes used in the old plan. Asa rule 
ue s it is found that the temperature of the gas is considerably 
— raised in passing through the c~diuary exhauster. In the 
| Iron machine under notice the increase in temperature is hardly 
been perceptible, owing to the reduced friction, a fact estab- 
mock. lished by several years’ working, and which can at aoy 
giand time be ascertained at the Beckton Station, where ma~- 

land chines of both kinds are working side by side. The cylinder 1% 

| iron of the exhauster we illustrate is 48 in. in diameter and of ia 






he same length, and exhausts 157,500 ft. per hour. These 
































POR AY Sed 


oor ge 








288 ENGINEERING. 








(Oct. 9, 1874. 











= os — —————— 
trunnions if the floor of the a aany departs rsa a horizonta 








are not the largest exhausters of this pattern made by Measrs. 
Gwynne, there being two at the works of the !mperial Com- 
pany at Bromley, and two at the ( 


of which exhausts 200,000 cub. ft. per hour The arrange-| shall explain presently ; 


] | leakage then reduces the pressure on the box N, and the 


position. The manner in which this movement of the | ball O falls into its normal position at the bottom of the 


mmercial Gas Works. each| casing E is made to control the motion of the cabin we | box. 
meanwhile we must explain how We have now to speak of the manner in which the gyro. 


scope is made to actuate the valves by means of which the 


ment ef the inlet and outlet valves is neat and compact, as| the gyroscope is driven. 

will be seen by the engraving. The engine, whieh tt alsa It is evident that in such an arrangement, where the | movements of the saloon are controlled. And here, per- 

shown in our engravings. has # cylinder 18 in. in @iameter| Slighicst interference with the gyroscr action is to be} haps, it may be as well for us in the first place to describe 
4 use of — or other similar driving gear briefly how the control of the saloon is effected. As we 


with a 24 in. stroke, and ia fitted with variable expansion avoided, t! 



































gear and condenser. It is worked with 40 lb. team cut off | would bejnad 
at 4th of the stroke. The expans or is of the ordinary | to give motion to the gyroscope by means of a kind of re- 
type on Meyer's prineiple, » ith tw plates on the back of the | ®ction turbine, or Barker's mill, formed on the spindle of the 
main valve The bedplate is cast in one, and carries a| KY roscope iteelf. For this p 
bracket, to the end of whict cylinder, which is steam | Will be seen, a pair of arms fory 
jacketted, is bolted, and overhangs without any sopporting | bored out and the hole throu 
feet The whole design of the engine ie very simple and | #™other hole J, bored up through the 5; 
well worked out, the proportions being good. jlower end. Water und sure enters t 
The index at the end is a neat and simple arr ange- | the trunnions of the casing 
ment, as is also the hydraulic regulator, which is an im-} down through a suitable pipe to a sn 
provement upon tl ld plan ! requires very little | bottom of the spindle. Thence it passes up through the 
alterat a by the attendant. Ih form of regulator ho 
re es constant attendas wi w One Ol ig through the lateral opening in the caps I with 
altering once or twi ley in t sry work-| Which the ends of the arms ar L 
: , | < 
An inspection of some of these en sand exhausters | the upper bearing C, and any water escaping at the upper 
enables us to add that their workmanship and h are alj| end of that bearing is deflected downwards by the dished 
tl 1 be desired plate Q, and thrown back inte the casing E. A flexible 
‘ wi pe, not shown in the illastration, conduc , away the 
+) 





hich the pumps draw, this tank being fitted with screens 





| 
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i } ” 

| water from the casing E back again to the tank from 
| w 

' 























0 f most inter ‘ ne i with the| so as to keep the water perfectly clear, and remove any 
o} e} umship “ Bessemer 11 launching of | particles which, if allowed to circulate through the ap- 
rded last we i tedly the i nious | paratas, might cause a stoppage of | penings in the 

" fthe cy y | by Mr. Bessemer for | arma I. 

r lling t 3 BY g saloon, and 1 We have now to cs in exce a i 
‘ ‘ ‘ iW k publish of that | the design, namely, the provisi n for avoidi 
arr tw e regarded with much attention. I¢ will | frictional resistances due to the weight of the gyroscope 
ber bered by most of our seaders that in Mr. Besse- | On referring to | l, page 28 en that the 
t s earlier plans, the swinging eabin, which he proposed | lower end of 1 : le B isa cons ably reduced in |‘ 
toa t. was simply in gimabals so as to be free to | diameter, there | +r formed at K ase re ! carefully 
' ei ery directic while the exeess of weight below | finished shoulder. Below this shoulder the reduced porti 
t! t of suspension was relied upon to maintain the | of the spindle passes through a phosphor-bronze plate L, | 
I tality of the floor line. Ma, Bessemer, however, soon | the spindle being a free fit in this pla Below the plat 
| { that this arrangement was open to objections,| L are two gun-metal dises M, whict He freel, 

then abandoned the system of free suspension an i} as and which are kept pressed lightly against the plate L by 
‘ titute in its place « rivances which enable ] the | springs not shown in the engray l springs aré 
| e cabin with regard to the vessel to be cor only rec uired to keep the sa M a when the water 
t i by hydraulic power. An experimental cabin on | is shut off from the apparatus; when in regular work the 
t system as erect 1t Mr. Bessemer’s grounds at Den | pressure ft water t ls to for t wards Asa 
mark Hill, and t , which was fitted up within a| result of the free fit of the lower end of the spindle tl 
structure to which art il motion could be given, was | plate L there is alwavs a slight leakag t that p wher 
fully deser iby us at the time. In this experimental | the apparatus is in use, and this le ‘ lubricating 
apparatus, which was very successful in its results, the | the lower bearing D, serves an important purpose, as we 
motion of the cabin was controlled by hydraulic gear, the | shall now explain. The upward pressure of the water on 
r or 1 t alves verning the admissk n | the area correspor ling to the sectix {t r end of the 
of the water to or its release fr e hydraulic eylinders | spindle suffices to balance the greater part of the weight of 
being «¢ ted by a man within the cabin, this man | the gyroscope ; but inasmuch as variat in the pressure of 
being guided in his movements by a spirit level placed | the water might otherwise create difficulties, the diameter of 
in front of him The experience with this experi | the lower part of the spindle is made such, that at the ordi- 


} b. of the weight 


mental apparatus showed that it was for a| nary working pressure of the water about 
man, by exercising constant attention, to control the | of the revolving disc, spindle, &c., remains unbalanced, If no 
movements of the cabin in the manner desired; but in the | means were taken to prevent it this weight wi ild rest upon 

ation of the cabin to a vessel, it appeared strongly | the square shoulder at K, and a rapid abrasion of the plate 
b] lependent of this necessity for constant | L would result. But the leakage to which we have alrea ly 
vigilance on the part of the attendant, and hence Mr | ref rred prevents this. hus the water leaking through 
Bessemer was led to design the gyroscopic arrangement | the hole in the plate L around the lower end of the spindle 
v 











h we this week illustrate comes against the square shoulder formed on the spindle at 


| made to revolve rapidly in any | K, and it is thus brought to bear against an enlarged area, 





lise or wheel 
given | » tends always to remain revolving in that plans | and is enabled to raise the spindle and its attachments. 
und it can only have the direction of its action of rotation | As soon as it has thus lifted the spindle the leakage water 
changed by the application of considerable foree, the | can escape between the plate L and the square shoulder at 
amount of this force depending upon the weight of the re-| K; but it is evident that the amount by which the spindle 
vol body and its speed of rotation. ‘The manner in | is lifted is strictly limited by the amount of the leakage, 
which Mi - Be ssemer has availed himself of this gyroscopic | and can never become excessive. It is also practically in- 
a will be best understood by reference to a engravings | dependent of moderate variations in the water pressure, an 
on page 286 which represent the controlling apparatus as/| alteration in pressure merely producing a slight alteration 
r for the saloon steamer “ Bessemer.” The | in the thickness of the film of water flowing away between 





gyroscope in this case consists of a steel disc wheel A, 2 ft. | the plate L and the square shoulder at K. Thus in all 
in diameter, and with arim 4in. square, this wheel being | cases when in action it is insured that the weight of the 
made of steel forged so as to make the mass as nearly | gyroscope is carried upon what may be called a water bear- 








homogeneous as possible, and carefully turned so as ing, and one that it is consequently practically frictionless. 
sure its running perfectly true. As it may posssil But there is another point remaining to be considered in con- 
necessary under some circumstances to run the dise at as | nexion with this water bearing. If while the apparatus was 
high a 1 as )0 revolutions mit it is evi i tion the supply of water was shut off by means of a 
thet great care is necessary to insure rfect balancing. | valve ed to the supply pipe, the pressure of the water in 
The ss of the dise is bored ot t to fit the « al| the box N would at once cease, and the weight of the 
upper end of the spindle B, t spindle and dise being | gyroscope, ceasing to be water borne, would at once cause 
ground together to secure a perfect fit. A nut and washer | abrasion to commenee between the square collar at K and 
at the top secure the disc in place, no keys or pins being | the plate L. This result, however, Mr. Bessemer has in- 
used, geniously guarded against as fellows: In a recess at the 
The s le B, which is al f ulied by two | bottom of the box N is a gun-metal ball O, while at the 
bearings C and D, through wi t these bearings | lower end the hole J in the spindle B is countersunk so as 
being capable of adjustment i ‘ which | to form a kind of valve seat, Under ordinary circumstances 
a disturbing force will be brought t spindle) by set | the ball O rests in its recess at the bottom of the box N, 
screws as shown. The bearings are fitted to boxes formed | but when it is desired to stop the gyroscope it is raised by 
by castings fixed to the top and bottom of the gun-metal | means of the plunger and hand lever shown, until it is close 


casing or frame FE, this casing | * atreng ; 
truanions with which ressure of the water carries it against the seat at the 





! 
casing be rengthened by in- | to the lower end of the spindle. Immediately this is done 
ternal ribs and being slung on a pair « t 
} 
) 


it is provided. The centre line of t trunnions corre- | lower end of the spindle, and it then revolves with the latter 
sponds with the centre line of the vessel, and the casing I} til from the water being cut off from the arms I, the 


yroscope eomes to rest. During this time when the gyro- 
direction. The trunnion bearings are supported by wrought- | scope is “ rusning down” as it may be called, the apparatus 
iron standards springing from the flocr beams of the saloon, | is still water berae as the pressure continues to be main- 
and thus if the axis B be kept perpendicular by the gyro- | tained on the box N. When the gyroscope has come to 


can thus swing athwartships but not in a fore and aft 


E ea F. Fig 9 and passes | the top of the port and bottom of the starboard cylin ler 
sli casing N below the | (or the reverse) simultaneously. The whole distribution of 


le J in the spindle and through the radial arms, finally | this valve being fitted to the gun-metal casting shown, and 
I rd . a & & 
t 


provided. A small hole ference to the cross sections, Figs. 3,4, and 5, the latter 
forming a prolongation of J, conducts a su; ply of water to| view being a section through Ez fF, Fig. 1, looking up- 


oF 

ar 

i 
' E e water from the central space can thus flow through the 
| 

rr 

| 


, | Same time the water from the other ends of the cylinders 
an ent ca g through the pipe U’, and thence 
jinto th space U (by passages similar to those 


rissible, i Mr. Bessemer therefore decided | explained in our general notice of the “Bessemer” which 


appeared in our last number, the saloon is bung on a longi- 
tudinal axis, and on either side of it are placed the hydraulic 


se the spindle B has, as | cylinders by which its movements in relation to the hull of 
ion it, these arms being | the vessel are controlled, These cylinders are double-acting, 
hern communicating with | 80 that a pull apwards on-one side of the saloon is always 
} the spindle from its | @ccompanied by a downward pull on the other, and vice 
igh one of | versd, and the water has therefore to be admitted to, say, 


the water is effected by the cylindrical slide valve S, Fig. 1, 


the peculiarities of which will be better understood by re- 


wards, 

Referring to these figures, it will be seen that the main 
casing of which we are speaking is connected on each side to 
pipes W and W’, the former being the inlet and the latter 
the exhaust pipe. There are also led off from the casing two 
ether pipes U' and V', the one of these leading to the top of 
the starboard and bottom of the port cylinders, and the other 
to the top of the port and bottom of the starboard cylinders. 
Entering by the pipe W, the water under pressure flows 
balf round the casing through the passages U, shown in 
Figs. 1 and 4, and then passes through openings into the 

ntral space in the middle of which the valve works. In 

g. 1 the valve S is shown im its highest position,® and 








penings in the valve into the passage V, and thence through 
liametrically opposite openings (shown in Fig. 5) into the 


ther spac omens ating with the pipe V’. The water 
? 








der pressure would thus be admitted to those ends of the 


u 
two hydraulic cylinders to whi h this pipe leads. At the 











i shown by Fig. 5 as being provided for the lower part of 
the casing) from which it can escape through the exhaust 
cavity of the valve into the annular space or passage T. 
rhis space again communicates by ports shown in the 

tion Fig. 4 with the outer semi-annular passage leading 
t the waste pipe W,. and hence the release of the 
water is provided for. It will be seen that in designing 






















this valve casing with its passages special pains have beeu 
taken to prevent any unbalanced pressure from being 
xerted in the valve. With this object in view the water 
is made to flow into and out of the afmular chambers sur- 
rounding the valve through diametrically opposite openings, 
and this arrangement, altheugh necessitating a somewhat 
complicated casting, undoubtedly serves a good purpose, 
and will aid in securing a very free action of the valve. 
The valve easing is, as will be seen, made in three pieces 
d together by flanges 
The connexion between the valve and gyroscope will be 
readily understood. On the side next the valve the casing 
of the gyroscope carries an arm G, which is connected by 
a link with one end of the lever R, the other end of the 
lever being connected to the valve spindle. Let us suppose 
that in our engraving we are looking towards the head of 
the vessel, and that the latter gives a roll over tu port. 
The effect of this would be that the gyroscope spindle 
remaining vertical its lower end would be brought nearer 
to the valve casing, the arm G raised in relation to that 
easing, the valve lowered, and water under pressure admitted 
to those ends of the hydraulic cylinders with which the 
pipe U’ communicates; this admission of water to the 
hydraulic cylinders raising the port side “of the cabin in 
relation to the hull of the vessel, and thus counteracting the 
list of the latter to port. Ona roll taking place to star- 
board the opposite action would, of course, take place. 

It will be seen from this description that a slight move- 
ment of the saloon must take place before the gyroscope 
ean actuate the controlling valve, but by adjusting the 
length of the lever G in proportion to the length of the arm 
of the lever to which it is coupled, this movement, it is 
expected, will be brought within such small limiis as to 
have no practical effect on the comfort of the passengers. 
This, however, is one of the points which of course can 
only be conclusively decided by actual trial. 

If the gyroscope could always be relied upon to maintain 
its original plane of rotation, the parts we have described 
would complete the controlling arrangements, but there is a 
chance of the movements of the vessel under some circum- 
stances causing a gradual alteration in the direction of the 
axis in which the gyroscope revolves, and Mr. Bessemer 
has therefore made provision for correeting this. On the 
side of the casing E furthest from the valve box is fixed 
a hand Jever H, this lever being of such length that a man 
pulling up or pressing down its outer end can alter the 
plane of rotation of the gyroscope. On this hand lever 
near its outer end is placed a spirit level, and the bubble in 
this level is to be watched by the attendant in charge of 
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* This is really inaccurate, as with the centre lines of the 
valve and the gy spindle parallel to each other, as 










scopic action of the disc A, the easing E must rock on its | rest the water is shut off by a valve in the supply pipe, the 


drawn, the valve w occupy its middle position. 
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the apparatus. Thus if by the movement of the bubble he 
finds that the plane of rotation of the gyroscope is gradually 
altering, all he has to do is to correct this alteration by 
lifting or pressing down the hand lever. This supervision 
or correction of the action of the gyroscope is of course a 
vastly different matter to the actuating of the valves 
entirely by hand, and in all probability it will only require 
occasional attention. In the event of the gyroscope 
breaking down, however, from any cause, the valve may be 
temporarily controlled by hand by means of the hand lever 
HL The ball X above the gyroscope is, we may add, merely 
a counterbalance employed to raise the centre of gravity of 
the gyroscopic apparatus so as to make it coincide with the 
«xis of suspension, thus doing away with any tendency to- 
wards pendulous motion. 

The whole of the arrangements we have described have 
heen worked out with great ingenuity and attention to matters 
of detail, while in the actual construction of the apparatus no 
vains have been spared to secure by good workmanship 
stisfactory working results. The experimental trials of 
e arrangement will be looked forward to with great 
terest by a large section of our readers, and we are sure 
hat Mr. Bessemer bas hearty wishes for his success. 


a. 





BREECHLOADING ARTILLERY. 

We illustrate this week by a two-page plate the general 
arrangement and detailed construction of the breechloading 
field artillery designed and constructed in Jarge quantities 
by Mr. L. W. Broadwell at his works in Carlsruhe. Exactly 

e same principle of construction is observed in the breech- 

ing mechanism of the heavy ordnance manufactured, not 
nly at the same works, but also at most of the leading 
gun-making works in’ the Continent, and it is this system 
that Mr. F. Krupp has so unscrupulously appropriated with- 
t acknowledgment to Mr, Broadwell, and which he em- 
s universally in the construction of his guns. 

The perspective views, Figs. 1 and 2, upon the two-page 
raving, show respectively a four and a five-pounder field 
gun, mounted on a wrought-iron carriage with limber 
complete, and in these figures the general arrangement of 

tings are clearly shown. Figs. 3 to 9 are details of a 

and breech-closing mechanism, showing also the 
nent of rifling at the muzzle and powder 
hamber. The remaining figures on the plate show the 
letails of the means employed for closing the breech to a 
rscale. Fig. 10 is a longitudinal section through the 
the gun, and shows the enlargement of the powder 
hamber and its continuation tothe rear of the gun to admit 
{ loading. Through the enlarged portion at the breech a 
tapered opening is cut at right angles to the axis of the 

, and of such a form as to correspond with the tapering 
block that is introduced to close it. ‘The transverse 
ction of this block is shown in Fig. 11, and also in 
Fig. 15. It will be seen that on one side the block 
projects beyond the gun, and that the end is pro- 

i with a circular opening, of the same diameter as 

the powder chamber, to admit of the charge being intro- 
i from the rear when the block is drawn back into 
ading position. The face of the block is formed at 
right angles to the axis of the gun, and a circular recess 
s formed in it of the same diameter as an enlargement at 
the rear of the powder chamber, and shown in Figs. 11 
and 13. Into this recess is fitted a steel plate, as shown in 
Figs. 10, 11, 13, with a slight recess in the face, and bedded 
upon a copper dise introduced between it and the block. 
This disc is keptin place by three screws, and forms a firm 
and elastic bearing for the circular plate. It plays an im- 
t part in preserving the plate from wear, and is when 
elf easily replaced or packed without causing delay. 
In one side of the sliding block is formed a groove parallel 
to the rear face of the block, and a corresponding projection 
salso formed in the gun, as shown by dotted lines in 
Fig. 11, and in section Fig. 13. This groove governs the 
irection of the block in being withdrawn or advanced. 
The locking gear, which is extremely simple, is clearly 
own in the various figures. It consists of a screw with 
threads partly cuf away, and turning in a recess in the 
In the body of the gun is formed a portion of a 

ule screw, into which the partial screw engages when it 
rned by the lever connected with it, as shown. It will 

¢ seen that the arrangement for securing the breech 
sock is extremely simple, and that the latter is easily 
manipulated, moving in such a manner as to become 
‘ear ol the gun on its forward face, as soon as the with- 
lrawi ction is commenced, ‘The gas ring. which remains to 
be sescribed, is a very perfect device, and is shown clearly 
te Pigs. il and 13. I¢ fits into the enlargement already 
mentioned as being formed at the end of the powder 
chamber, and in the face with which the front of the 
reech block is in close contact when in firing position. 
vargement is partially spherical. The ring is of the 
shown in Figs. 11 and 13, the outer edge being 
ical to correspond with the recess, into which it fits. 

t it is reduced almost to a sharp edge, increasing 
‘hickoess towards the rear. The back is planed true, and 
at right angles to the axis of the gun, so as to form a per- 
fect contact with the plate, placed in the circular recess of 
the breech-block. In the rear face of the ring are formed 

veral small aunular and concentric grooves, as shown in 
+28. ll and 13. The office of these grooves is to receive 
aL mpurities or dust that may be left upon the 
eular plate after firing, and which would impair the 








tightness of the joint. If such impurities exist, however, 


are retained, and the joint is always kept perfect. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
Quarterly Meeting of the North of England Iron Trade. 
— Yesterday the — meeting of the North of England 


The usual facilities were given for the exhibition of artic 
of interest to the trade, but only two persons availed them- 


Mr. Watteau, of Middlesbrough, exhibited » 


708. to 71s. per ton, No. 3, 65s. to 66s. per ton. All the blast 
furnaces in operation are kept fully going, and more furnaces 


the finished iron trade. Prospects are better and some rail 


with the ironworkers’ union. 


two new blast furnaces at their extensive iron works, l’ort 
Clarence, Middlesbrough, by entertaining to luncheon the 
Mayor of Middlesbrough (Mr. Edward Williams, of Bolckow, 


trade. So long ago as 1562 Messrs. Bell Brothers began to 


Messrs. Bolckow, Vaughan, and Co., and 
Wilson, Pease, and Co.s’ works existed. In 1%53 Mesers. 
Bell Brothers blew in their two furnaces, and shortly after- 
wards blew in a third. The first furnaces were of small 
dimensions, but following in the wake of the late Mr. John 
Vaughan, who had been for many years mil] manager at the 
Walker Iron Works, with which the partners in Bell Brothers 
were connected, they put up in 1558 two furnaces, 80 ft. high 
and 20 ft. in the bosh. Those were at that time about the 
largent furnaces in the district. The progress of knowledge 
connected with iron making was such as to 1onder it neces- 
sary to reconstruct the small furnaces which were then in 
existence ; and accordingly two were built, 80 ft. high and 
17 ft. in the bosh, after which four were erected, 80 ft. high 
and about 25 ft. in the bosh. On the party arriving at Port 
Clarence yesterday they beheld a row of eight furnaces at 
work, and inspected the three new ones which have just been 
built, two of which were blown in. The new furnaces are 
situated opposite the old ones, and are the beginning of | 
another row of eight furnaces. There were blown in on 
Monday. The third new furnace is within a couple of months | 
of completion, and a fourth is already springing up. The | 
engine house, in which there is room for five engines of the 
same size as those for the two now in operation, is built so as 
to provide blowing power for the complete row of eight | 
furnaces. The engines are constructed by Hopkina, Gilkes, | 
and Co., and have 100-in. blowing cylinders. The stoves of | 
which there are six to each furnace, are of cast iron, and pos- | 
sess a peculiarity from which it is to be hoped an advantage | 
may be derived. The supplies of all the blast furnaces are | 
drawn entirely from the mines and collieries of Messrs. Bel! 
Brothers, and on the completion of the four furnaces now in 
course of erection the firm will be able to produce, together | 
with their works on the Wear and Tyne, about 750 tons of | 
pig iron per day. 
Engineers and Shiphuilders.— Both those important | 
branches of industry are in a very satisfactory condition on | 
the Tyne, Wear, and Tees. There is a great deal of work on 
hand. 
The Coal and Coke Trades.—In the coal and coke trades | 
there is little alteration. Prices are casy and there is an | 
abundant supply of fuel. 


a — =— } 
| 
NOTES FROM THE SOUTH-WEST. 
The Abersychan Works---Furnace No. 1, after being | 
“ out” for some time and undergoing extensive repairs, has | 
been again put in blast with satisfactory results. / 
Clifton Extension Railiwoag.—This new branch line, which 
brings Clifton in direct connexion with the Great Western | 
and the Midland Railways, was opened for traffic on Thurs- | 
day. There was no formal ceremony in connexion with the 
opening, the trains simply starting as per time table from the 
various stations on the line. Many of the trains from Bristol | 
to Clifton leave the terminus shortly after the arrival of the | 
down trains from London, and, on the other hand, many of | 
the trains to the terminus are timed to allow Clifton pas- | 
sengers to cateh the up trains on the main line. With the} 
Midiand, the line will serve similarly to the one now joining | 
the main line at Mangotsfield from Bath; all the northern | 
trains in each direction, and those to or from Bath, being met 
at Fisbponds by trains in connexion with the new line. 
Milford Docks.—At a meeting of the Milford Docks Com- | 
pany on Monday, it was announced that Messrs. Reed, M.P., | 
and Brogden, M.P., had accepted the office of directors. Mr. | 





Reed, in taking the chair, expressed a hopeful view of the | 
prospects of the company, pointing out that Dlilford might | 


| Saturday, as a consequence of the 


iron trade was held at the Royal Exchange, Middlesbrough. Zs ra por ne te voy but there is reason 
to hope that an amicable settlement will soon be arrived at. 


selves of this means of advertising. Mr. Anthony Harris, of | 

Middlesbrough, showed a model of the Howard boiler, and | © : 
ens of | place and the Cwm. The pits are of large dimensions. One 
rivets made by « patent machine at the Bolt and Nut Works, | # intended for the working of the 
Ormesby, which it was stated would bear a test ef 30 tons to | : . 
the square inch. Business was very slow and the market was | © % considerable depth. When compiete the pits will employ 


rather flatter. The prices quoted were as follows: No. 1, |® large number of hands. 


| 


| 


orde H » ived by Cleve m™, i 

rders have lately been socuiven by Cleveland firs | months, coal has been found in the new pits ot the Newport- 
The Blast Furnace Men.—The blast furnace men of th® | Abercarne Colliery Company (Limited). 

North of England have resolved to have an association of | 
their own. Previous to this they have associated themselves | 


The Clarence Iron Works, Middlesbrough.— Yesterday | 


Mesers. Bell Brothers, Limited, celebrated the blowing in of | 


Vaughan, and Co.), and the Corporation of that town, as well | | Ss. 3d 
as a large number of gentlemen connected with the iron |* '©W 99 SUS. 3d. was accepted. 
|opened quietly at 86s. 3d., but improved during the after- 
build on the north side of the river Tees, opposite to where 
essrs. Giikes, | 


| offers for the construction of t 


| save a day's journey and some unpleasant navigation to much 
they are swept off the plate into the grooves, where they | of the ocean traffic which now 


to Liverpool. Mr. Reed 
promised to visit Cardiff and Milford to see the local bear- 
ing of the undertaking. 

The Welsh Works.—A report that the Cyfarthfa Works 
had been sold remains at preeent unconfirmed. The old 
works of the Landore Steel Company are at a standstill. 
The new works of the same y were on 
eg Negged ned ag en emp ly men 
to resist t uction which the proprietors seek to impose. 
d some thousands of 


Colliery Operations.—The Ebbw Vale Company are now 
in sinking two new pits, about midway between this 


seams of coal and iron 


mine, and the other will be sunk to the old coal, and will go 


Lidford and Okehampton Railway.—Colone) Hutebinson, 
Government inspector, completed his survey of the now 


are being blown in. At the close of the market yesterday 4 | line between Lidford and Okehampton. 
very large company repaired to Port Clarence to witness the | 
tapping of two splendid new furnaces just added to the ex- | 
tensive plant of Messrs. Bell Brothers. } 


The Finished Iron Trade-—There is little alteration in | 


Trade at Cardiff.—Last week was remarkable as being the 
one during which the largest quantity of coal was ever 
shipped in Cardiff. It was a great deal more than the heaviest 
week previously. 


Discovery of Coal.—After labours extending over twelve 


NOTES FROM THE NORTH. 
Graseow, Wednesday. 


Glasgow Pig Tron Market.—The demand for pig iron has 
not been quite so brisk during the past week, prices of 





| all descriptions are a little easier. In warrants business was 


done last week betwixt 8s. and 87s. 6d., but on Monday 
Yesterday the market 


noon to 878., at which price sellers remained. The warrant 
market was steady to-day, and about 10,000 tons changed 
hands at from 87s. to 87s. 6d., closing in the morning, rather 


| buyers at 87s. Od. There was an excellent market in the 


afternoon, and a good business was done at 87s. 6d. to 87s. Od. 
cash, closing buyers at the latter, sellers 68s, While the 
production 1s gradually returning to its normal propor- 


| tions, the demand for shipment and for home use is limited 


by the high prices still ruling, and is not sufficiently large to 
take off ail the make, even although the shipping season is 
now at its highest. There are now 113 furnaces in biast. 
— last month the stock in the warrant stores of Mesars. 
Connal and Co, was reduced by 1790 tons, and at the end 
of last week there were less than 18,000 tons in store. Makers 
are now disposed to be a little “ squeezable,” and to accept 
prices under the current quotations which are given below : 
Yo, 1. No. 3. 


ad ad 
G.m.b., at Glasgow ove ona 926 826 
Gartsherrie ,,  «« pes eee 11450 8790 
Coltness > ut ete 1150 860 
Summerlee ,, « on oe 1100 859 
Carnbroe ae oon ose 100 0 866 
Monkland ee a me 950 880 
Clyde tas ~ 926 880 
Govan, at Broomiclaw__... eee 926 826 
Langloan, at Port Dundas sa 1150 860 
Calder - one 1150 860 
Giengarnock, at Ardrossan os 105 0 866 
Eglinton * ove 940 820 


Dalmellington ,, a 940 820 
Carron, at Grangemouth, selected L076 — 
Shotts, at Leith =... aoe oo 112 6 876 


Kinnell, at Bo'ness own ooo 970 8096 
(The above all deliverable alongside.) 

Bar iron ow on se pan 10i, 

Nail rods a. ose ove ted 101. 


Last week’s shipments amounted to 11,562 tons as against 
11,205 tons in the corresponding week of last year. 


The Finished Iron Trade-—The malleable ironworkers 
ata number of the works in Lanarkshire have got notice 
of a reduction of wages—puddlers 1s. per ton, and millmen 
10 per cent. It is believed that most of the workmen, 
sensibly taking into consideration the present slackness of 
the malleable ) Brome 4 of the iron trade, will quietly submit 
to the proposed reduction, the terms of which are similar to 
those which have been accepted in the North of England. 


The Construction of the Clatto Reservoir.—Yesterday s 
meeting of the Works Comunittee of the Dundee Water 
Commission was held for the ay wed of deciding upon the 

Clatto reservoir. The com- 
mittee resolved to take the tender of Mr, Gibb, the con- 
tractor for the Lintrathen Works, the amount of his offer 
being 235401. 14s. 7d, 


The Blochairn Iron Company.—The liquidators of the 
Blochairn Iron Company (Limited), have declared a sevond 
dividend of 2s, 6d. per 11., payable to the creditors this month. 
This with the former divi of 5s. paid on 4th September, 
makes a total of 7s. 6d. per 11. paid tothe creditors since the 
company went into liquidation on 14th August last. 


The Graving Dock at Port-Glasgow—The engine and 
pumps of the reconstrueted graving dock at Port-Clasgow 
were tried last week for the first time, and it was found that 
they worked admirably, throwing out about 3000 gallons of 
water per minute, which was considered very satisfactory. It 
was hoped that in less than two months this dock, which was 
the first graving dock constructed in Scotland, will again be 
ready for the reception of vessels. 
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UPRIGHT ARCHED BRIDGES.* 
By Carrarn Jamzs B. Eaps. 

In a report on the Illinois and St. Louis Bridge, in 1868, 
I advanced the proposition that an upright arched bridge 
could be more cheaply constructed for railroad a than 
was possible by the suspension system. This post called 
forth some dissenting views from engineering journals soon 
after, to which I had not, at the time, the leisure to reply. 

In this paper I will endeavour to show that upright 
bridges saa be tenes economically constructed than is pos- 
sible by any other method whatever, no matter what length 
of span may be re reery As the cost of the span (except- 
ing the cost of roadway) will, by any system, increase at least 
as rapidly as the square of the distance spanned, the length 
of span will be limited in all cases, by financial difficulties, 
before grave engineering ones are encountered. 

I will first point out some of the disadvantages of the 
system adopted for the superstructure of the St. Louis Bridge, 
which was the best method of arch construction then known 
to me, and will respectfully venture to indicate such improve- 
ments as have suggested themselves, in consequence of these 
difficulties being so forcibly thrust upon my attention in the 
progress of that work. An earnest wish to make these and 
their remedies thoroughly-understood, will, I trust, excuse in 
me much that may seem commonplace or didactic. 

Ia the St. Louis Bridge the upper and lower members, 
which constitute a single rib of the span, are tubular in form, 
the tubes being each 18 in. outside diameter. ‘lhe rib thus 
formed is 12 ft. deep from centre to centre of the tubes, and 
the two lines of tubing are braced together by a single tri- 
apgular system of vertical bracing, formed of flat bars 
secured to the tubes at points about 12 ft. distant from each 
other throughout the length of the rib, the bars being placed 
in pairs, one on each side of the tubes, and secured to them 
by pins passing through the ends of the bars and the coup- 
lings of the tubes. An upper and lower line of tubes thus 
braced constitutes one rib of an arch or span. The curve 
selected for the ribs was, for greater convenience of manu- 
facture, the segment of a circle. Each individual tube is 
straight, the curvature of the rib being accomplished at the 
junction of these individual members, each of which is about 
12 ft. long. The curve of the rib differs from a parabola but 
a few inches. . 

If the effects of temperature could be avoided, and the 
curve were a parabola, an equally distributed load on a 
rib would, of course, be borne by the upper and lower tubes 
equally, that is, half on each; and the only strain on the 
bracing would be in transferring half of the imposed load to 
the lower tube. In this case the tubes could be together 
and the bracing dispensed with. We should then have, 
in the two lines of tubes, the least ible section requi- 
site to sustain this equally distributed load. To brace the 
arch against unequal loading, the tubes were placed 12 ft. 
asunder. 

The medium temperature was assumed at 60 deg. Fahr. 
The effect of temperature (ranging from— 20 deg. to + 
140 deg. Fahr.} increases the length of the rib about 6 inches. 
This extension causes the crown to rise, which relieves the 
lower tube of compression at the abutments, and hence that 
tube does not then support any portion of the weight of the 
rib or the load. This is borne wholly by the upper tube at 
the abutments, and therefore its section there must be 
increased accordingly. At the crown, the strains are like- 
wise changed. There, however, the lower tube does all the 
duty, as the upward bending of the rib relaxes the com- 
pression in the upper tube at this point, hence the lower one 
must be increased at the centre of the rib to enable it to do 
this double service. It is thus seen that the upper tube at 
the abutments, and the lower one at the crown, must, when 
the temperature is at its maximum, perform the whole duty 
of sustaining the rib and its load. e strains in the re- 
spective tubes decrease from these points toward the haunches 
of the arch, where the centre of pressure passes through the 
middle of the rib. At the haunches the compression is borne 
in nearly equal portions by the upper and lower tubes. The 
extra section required by temperature, therefore, becomes 
smaller in the tubes as we leave the crown and abutments. 

These are the effects of expansion. As the ribs are formed 
for a medium temperature, contraction by cold reverses these 
strains. The crown of the arch falls, and the upper tube at 
that point must be reinforced, because it must then sustain 
the entire compressive strain, which, at medium tempera- 
ture, is equally borne by both; while, at the abutments, the 
lower tubes have now to carry all the load. Thus it is seen 
that, both at the abutments and the crown, the upper and 
lower tubes must each be of greatly increased section on ac- 
count of the changes of temperature. 

These changes, in very extreme cases, will probably tend 
to withdraw the one tube or the other from the abutments, 
as extreme heat or cold affects the rib. At the suggestion of 
my chief assistant, Colonel Flad, to on ate resistance to 
a change of form of the rib under loading, the skew- 
backs in which the tubes are fastened are rigidly held to the 
abutments by anchor bolts. ‘Thus, at times, a tube at the 
abutments may not only be relieved of all compression, but 
—— tension and pull upon its skewbacks, yp Pony an 

itional compressive strain may be transferred ugh the 
braces to the other tube. For this contingency additional 
section had to be provided at the abutments in the first two 
or three tubes. 

Greater depth of the rib would have increased all these 
strains of temperature, and would thus have involved 


ag <4 
sections at the crown and abutments. By lessening a 


depth, the strains would have been diminished, but a more 
flexible rib, under unequal loading, would have resulted. 
Between these evils on either hand, after various calculations, 
the most economic and satisfactory results were obtained 
with 12 ft. depth of rib. 

A diagram of the strains of the central arch, on which m 
remarks are based, is appended (Fig. 19). From these it wi 


" ® Paper read before the American Society of Civil Engiveers. 
+ This figure will be published with the portion of the 
paper to which it specially refers. 





be seen that effects of temperature have compelled the use of 
a much larger quantity of metal in the ribs, than would 
have been necessary if effects could have been avoided. 
No one will, I think, deny, that the cheapest possible 
form in which steel or iron can be used to span an opening 
and support an equally distributed load, is catenary or 
sus arch. It is equaily evident that if an upright 
arch has the same span, weight, and curve of any given cate- 
nary, the strains in the one form would be no more intense 


compressive strains, and in the suspended arch they would be 
tensile ones. In the suspended form the section of metal 
may be solid. In the upright, it must be hollow, tubular, or 
of some construction that will resist buckling; but to be of 
equal strength it must not necessarily be more weighty. If 


bracing will be requisite t> preserve its normal curvature. 
The same load, if within the elastic limit of the metal, can be 
borne by either with the same amount of material. Hence, 
the only difference in material required for the two systems 
for any given span and load, must lie in the difference of 
bracing them to resist distortion when unequally loaded. I 
refer here simply to the span between the sup) ating. Semen 
in the one case and the abutments in the other. tween 
these points, with the same curvature, the sectional areas of 
each may be the same, under equal loads. In this I, of course, 
assume that the iron or steel can be trusted with equal 
strains in tension or compression. In compression, tubular 
or other sections are quite capable of sustaining, in wrought 
iron or steel, all that it is safe to.apply in tension if the 
lengths of the compressive members do not exceed eight or 
ten diameters. In the St. Louis Bridge, however, they are 
but eight diameters. 

The section of arch is doubled by doubling the span, and 
in the suspension cable it is evident that a long span involves 
equal sectional areas also in the shore spans, or portions 
between the towers and anchorages. Whereas, when the 
stream is y nyoree by a long arch, the need of such extra 
section in the shore span does not exist, because they can 
almost always be short spans. Mr. Peter W. Barlow, C. E., 
in 1860, —. a pamphlet on the Niagara Railway Sus- 
pension Bridge, from which I quote the following remark- 
ably clear explanation of the fact that in all known systéms 
of girders, with any given depth, four times as much metal 
is required to obtain the same rigidity as is needed with the 
arch or the cable. 

“ Let A CB, Fig. 1, ore an arch supported on abut- 
ments A and B, and let deflection produced by a given 
weight, loaded equally, be represented by unity. Now, let 
us consider the effect of making this arch into a self-support- 
ing structure, or bowstring girder, by removing the abut- 
hments and substituting a tie, A B, Fig. 2. 


Fig .1. 















/ A r B. 
ss Fig. 8. ie 
Fig.4. 
A 
C 


“ Assuming the same weight, w, to be placed equally all 
over, the deflection will be 2, the points A and B being no 
longer rigid, because the tie A B will extend as much as the 
arch A CB will compress. Therefore, to produce the same 
rigidity in a bowstring girder four times the metal is required 
as com with the arch. The same result arises in a 
cable AC B, suspended from the two fixed points A B, 
Fig. 3. 


% If the back chains are removed, and a com ion tube 
A B aubstituted, the metal is doubled and you have a struc- 
ture with only half the rigidity. The Chepstow Bridge on 
the South Wales Railway is an example of arrangement. 

“ The mechanical combination in the Saltash Bridge is re- 
presented by substituting the arch A D B for the tie AB, 
Fig. 4, forming a combination of a suspension chain and an 
arch. The arch A DC will not perform the duty of com- 
pression unless it is connected with the chains by the ties 
aaaa. When thus connected both the cables and the arch 
assist in supporting the weight of the load. The points A B 
now become fixed points, as both the arch and the chains 
assist in supporting the weight, the deflection will only be 
half that of the —— suspension cable with double the 
weight of metal. It therefore appears: 

“1. To convert an arch supported on two fixed abutments 
into a bowstring girder, four times the metal is also required 
to su; the same weight with the same deflection. _ 

“2, To convert a cable suspended from two fixed ts 
into a Chepstow girder four times the metal is req) to 
support the same weight with the same deflection. _ 
“8, To convert the same cable into a Saltash combination 
(which consists of a bowstring and C. com- 
bined, so that the horizontal tie in one case neutralises the 
compression tube in the other, by which they 


weight of material, or the same weight of material will pro- 
Juce the same deflection with the same load, as in the case of 
the simple arch or cable. But this is obtained at the expense 
of do the depth ; and if the arch or suspension was 
of the same depth ‘as the Saltash, only one quarter of the 
metal would produce the same stiffness. 
“ In the preceding illustration, the bowstring and Saltash 
girders are referred to—parallel girders are more 
present no economy over the bow- 
string, and however perfect their arran t propor- 








tions, they will still require not less four times the 


than in the other. In the upright arch they would be | resist 


either form have an equally distributed load placed on it, no | - 


ate both 
ided), the deflection is reduced one-half, with double the | i 











being supported at C, the two half beams, A C and B C, will 
deflect one-eight of the amount of the entire beam A B with 
the same weight. Let us assume this to be a girder a 

toa chain, and a load placed at D, the effect will be to dis- 
tort it into the shape shown in Fig. 6. The deflection by the 
weight at D will cause a corresponding elevation at the 
point E, and the girder will assume the ren of represented 
by dotted lines in the figure, to produce which a force equal 
to double that for a given deflection on half the beam is 
required, from which it is evident that the wave produced by 
a given weight at D will only amount to one-sixteeuth of the 
deflection the same weight will produce on the entire beam 
resting on its two ends. 

“In the above proposition it is assumed that the beam is 
supported at its centre point only ; in practice, when attached 
to a suspension cable, it is supported at various points of its 

h, the difference between the wave of a sepeetet 
irder and the deflection of an unsupported girder will there- 
fore be greater than one-sixteenth. 

“In order to arrive at the result by experiment, I had a 
model of the proposed Tondonderry Bridge on a scale ys of 
the actual span, the length being 13 ft. Gin. between the 
bearings, a length e ing that of the average of the models 
used by the Iron Commissioners in their experiments, and 
which is amply sufficient—due allowance being made for the 
scale—to determine the acc of the deflections on the actual 
girder. The principal object of these ex, ts was to ascer- 
tain the deflection of the wave of a gi to a chain, 
as com with the deflection of the same 4 

arrive at the de- 


which being obtained, it is perfectly easy to 

flection of the wave of any ‘aileed suspension er, 
because we have sufficient experiments on actual girders of 
various dimensions to obtain the deflection from a given load 
on the same girder not attached to a chain. These experi- 
ments gave a mean result of ,;, so that, it being first deter- 
mined what amount of deflection is to be the limit with a 
given load in a given bridge, you have only to arrive by 
calculation at the sections of metal of a girder of the same 
depth which would deflect 25 times that amount.” 


barby sen Popfly po yt tien te 
su) e u ee re~ 
ani jar rong J Ftable, or in line. “the inking of one 
or the elevation of another, creates extra strains in the girder 


which may destroy all the advantages of continuity. The t 
economy of in pone theoretically shown by Mr. Barlow 
is not attained in any suspension bridge of which I have 
knowledge, because the effects of temperature have not been 
avoided in their construction. The extension and contraction 
of the cables cause the central part of the girder to fall and 
rise, whilet the ends of the gi remain at a constant level. 
This is not avoided even w! the towers are of iron also. 
Additional strains are thus created in the girder, for which 
increased sections are required, These strains can be avoid 
however, by jointing the cables at the centre of the span, 
cutting the girder in two at the same point. By this means 
each half length of girder trusses the of cable to 
which it is attac If the end of each girder be 
securely fastened to the central joint, the economy of a con- 
tinuous girder may be aitained, because the effect of the load 
in bending the one half girder down is resisted by the other, 
just as it would be if the two were continuous. The loaded 
one t deflect without distorting thé 
and the cable cannot deflect without rising where it is un- 
loaded, which movement could only occur by bending up the 
unloaded half girder it. this case the cable must 
be likewise jointed at the towers, as each half of its leagth is 
Te igid by its connexion with the half girder, and the 
half girders must also be allowed to expand and contract at 


the towers. 
Fig. 7 illustrates this method of eliminatin, ae oe 
temperature from the suspension bridge, securing the 
fullest benefit of “ girder power” with economy 
attainable by this system of bi . If Fig. 7 be reversed, 
as in Fig. 8, the dotted lines will pA raebrarae Bag by 

or * girder power” is inable in the 





eby asch’ bs method, except that in one case the 
u t t e C+) 
a hf ; 1 


difference in the ex . 
this ist omy the difference will be fouud to be less, however, 
sah fact may bo thus lated: If numa of metal be 

u e Wi 
thon sausad by 8 pd wind would blow it over, if 


standing on its base. It must be remembered, 





if suspended, the resistance of the weight ie only 
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moved. perature, irder, at the abutments, and chokes in the ascension pipes, than the 
Wasa vertical, ts’ wslelonee to ait Wie sasunenees ea te Ish One to tare besigeeteiy ¢ ah preure fom the purifiers and gaaholders, and if it could be 


curve i from the section, 
therefore, involved in this means of securing stability should 
racing. 


ension bridge ge of form under unequal 
ing is not an element of so much importance as advocates 
of that system claim. Let AB, Fig. 9, be a suspended arch 








of bracing would evidently be increased by greater depth of 
girder. In the Szegedin Bridge the large sections of the 
braces and chords near the e:ntre of the structure are due 
mainly to the shallow depth of the rib, while this depth has 
evidently been kept shallow b e of the i d length 
required for the struts and braces. These being alternately 
in compression as well as tension, are by economy limited in 
“2360 0 














loaded at D, and C be the point to which the greatest curva- 
ture has been removed by the load from the centre E, of the 
span where it was when the cable was in equilibrium. By 
reversing the figure, we ree at once thatin the upright arch, 
the flattening from A to C increases the thrust of that portion 
against the remainder of the arch, which being without load, 
and of inferior ht, can only be sustained by the stren 
of its bracing or girder power. This change of form in 
arch lessens its ty to resist effect of the load, and 
even increases the 
4 the additional tal 
B due to the flattening of A C, whilst the curvature of C B 
becomes less favourable for resisting this tal pressure. 
In the cable, these conditions are exactly reversed. The 
effect of fear upon the flattened portion tends to resist a 
further of the ca ¥ tensile strains in this 
portion increase with the s tening between A and C, 
and thus equilibrate the effects of the at D. 
If we apply the illustration of the column in explaini 
p we seo that if a force shall have wrase 4 
deflected the pe ee pepe ee ener gebade load to 
tend to 


its lower end restore its vertical: position, and 
will lessen the strain on any horizontal brace or guy em- 
ployed to resist the de foree; but if the column be 

ed on end and de imposition of an additional 


iF 


upon its upper end will tend to overtbrow it, and will 
increase the strain on the brace or i 


tion, These effects are precisely same with the arch 

SFE Ee ttle waits ste 
we any 

ou column from its Slectt or ert position, it is 


t that we must apply the same amount of horizontal 
bracing to resist the d 
to preserve the column ly 
the column were standing on its for so long as the sus- 


prog ayaa pdt ay ig Se be Sah parade ir Soe Lofons 

as its vertical position is maintained when ‘on 

ite own weight cannot be added to the deflecting , and 

hence it need no more than if It is 

Fag copay typed yr by ay effect of the weight of 
cable or the arch is felt; in one case to 
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wer of the weight, to further disort it | , 
against the portion | ; 
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length. The of the bridge is but 136 ft. In a structure 
of 400 ft. or 500 ft. length of span these members would be 


of and hence the advantage of depth would be 
lost by ite greater proportionate cost. 

The half-girder system of stiffening the arch will be found 
more economic than any method of spandrel bracing, be- 
—_ aol are required “yy arch 

-girder, whilst greater proportionate is prac- 
ticable without involving such long compression members. 
But for an another important reason, greater economy and 
eater rigidity can be attained by it than by spandrel bracing. 

resisting the horizontal movement at the central joint by 
1 —— the diagram of the in Bridge shows 

the ¢ cver the unloaded half arch acts wholly 

in tension. Its large sections in the central panels of the 
half rib, being about one-third of those of the arch, indicate 
the great pull brought by it upon the unloaded half arch, 
while stiffening it to resist the buckling impulse from the 
loaded one. is pull increases the compression in the un- 
loaded arch, and thus increases the in the central 
joint to move towards the unloaded side of the structure. 
n it is remembered that the deflection of the loaded half 
depends almost wholly on the horizontal movement of the 
central joint, it will be evident that any system of bracing 
which, while tending to stiffen the arch increases the impulse 
to move its centre in the direction of the unloaded half span, 
must bein conflict with economy, at least in theory, if not 
im practice. As the loaded half produces compressive strains 
at the same time in the chord over it, and these by the braces 


at the central joint to increase its horizontal move- 
ment in the same direction, resistance to these strains can 
only be had by i material. These objections do 

pocnmene en whilst all spandrel braced arches 
are open to them, w jointed or not. Therefore spandrel 
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pected, could be 
entirely removed. The schemes that had been brought for- 
ward to accomplish that end with two i 


were, all 
worked by means of a stuffing box ; but owing to the tempera- 
ture existing in the ascension pipe, boxes would 
be likely to give an immense of trouble, and be very 
fruitful of leakage, even though asbestos, the substance suc- 
<a by the president for sealing his retort lids, were 
em) 


‘he author’s improved dip pipe obviated the use of a stuff- 
ing-box altogether, and it was so simple in its construction 
that it would never be liable to get out of order. The ordi- 
nary dip pipe is cut off about 14 in. above the water line of 
Rectan Sneemennentcatines a vane Sie a ee. 
responding piece of pipe is fitted, whi aut! named 
a hollow nim Across the bottom of this hollow plug there 
is attached a kneed bridge pla‘e, into which the }-in. rod for 
working the plug is screwed, and ‘nto the bonnet of the H pipe 
a 1-in.- malieable iron tube is fixe’? with two jam nuts, and 
allowed to dip into the liquid to a depth corres ing to the 
low end of the hollow plug when in its seat. The 4-in. rod which 
is attached tu the hollow, plug works inside the 1-in. iron tube, 
the top end of the rod being attached by a linked joint to 
the short arm of a weighted lever which keeps the hollow 
plug closely applied to its seat. Every part works freely, 
and there is no friction on the plug rod, so that it is ly 
possible for the apparatus to get out of order. Another iin- 
portant pvint is that it can be fitted to existing dip pipes at 
a comparatively trifling cost, and one great advantage is, 
that should the stoker omit to open the valve after closing 
the retort no accident can happen, nor can the retort suffer 
any damage, for while in that condition it is nothing more 


nor less than an ordinary dip pi Alluding to this subject 
in his recent eddeem de: the British Assuiation of fae 
Managers, Mr. Livesey considered it ‘desirable that such 
an invention should be self-acting, not liable to get out of 
order, very simple and inexpensive, capable of adaptation to 
existing apparatus, and one that, should it get out of orde-, 
would not interfere with the free passage of the gas.” la 
conclusion, the author spoke of his invention as meeting all 
these requirements,- with the exception that it is not self- 
acting, and he was not sure that it was desirable it should be 
so if that condition were obtained by sacrificing simplicity. 





FOREIGN AND COLONIAL NOTES. 

The French Coal Trade.—This trade does not exhibit 

mych change. In the Nord business is active. In the basin 
of the Loire prices show, however, some weakness. 
i Res Steel Ordnance.—The Creusét Works have de- 
iv for some artillery experiments, some cannon, 
which are stated to have yielded resulte. These stesl 
cannon can, it is stated, be fired 2000 times before becoming 
unserviceable. 

The United States Navy.—Messrs. Roach and Son have 
launched a fourth-rate screw sloop of war for the United 
States Government. Her length is 175 ft., 32 ft. beam, and 
10 ft. 3 in. depth of hold. She has compound screw engines 
of 560 horse power; and sbe will carry one 11-in. pivot 

four 9-in. pegged! and one 60-pounder rifle. 
second sloop will be by Messrs. in a few 


crea pce eta La ny aan wages sur- 
veyin, ground near drisio, in canton ‘essin 
foe a Ene off railway to the sazemit of Moate Genereso. ‘ 

Trucks for Rowmania.—At an adjudication 400 trucks for 


placed the Roumanian Government railways, the house of Sethe 


en a eee eee Le oe 
truck. is was a t di intment to many Belgian 
secinndiedd Reais ‘elie had tendered. 
Persia.—Some 60,000 Chassepét rifles have been 
Toe Germany by the Persian authorities. By 
permission of the Russian Government, they have been sent 
vid Riga and Orel through the Caucasus free of duty. 
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PNEUMATIC TRANSMISSION.—No. I. 


Tue first idea of employing compressed air as a 
motive agent appears to be due to Denis Papin. 
He presented in 1867, to the Royal Society, a paper 
on the “Double Pneumatic Pump.” This machine 
consisted of two enormous cylinders to create a 
vacuum in the interior of a long metal tube fur- 
nished with a piston. A cord attached to the rod 
of this piston gave movement to a carriage by 
atmospheric pressure. We find here the germ of 
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reply to the question you have asked me: I wish 
that this reply may travel three quarters of a mile 
from this spot without the aid of a messenger; 
place your seal upon it, with any mark by which 
you may know it again, then run quickly to the 
ek ap at the boundary of the park, open the 

wer of the bureau there, and you shall find the 
paper I hold in my hand enclosed in a casket.’ 
.. . Mr. Hill runs quickly to the boun of the 
ven he opens in haste the door of the pavilion, the 

wer of the bureau, and the casket, in which he 
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box, which I quickly threw into an und 
pipe, one end o: which enters the oan Wheat 
employed a powerful blast to uce in this 
an impetuous current of air, & velocity 
to that given to peas when propelled by the breath 


through a blowpipe. és: 

‘“‘M. Van Estin was also able to deliver the ball at 
an intermediate point under a tree in the It 
is evident that he must have had an o in the 
pipe at this point. There was a basin filled with water, 
into the bottom of which the ball could not be pro- 
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the pneumatic railway, but there exist no traces 
of any useful application of this crude system, and 
we have to pass over more than a century, arriving 
at the year 1792, before we find any practical ap- 
plication of atmospheric pressure as a means of 


The ‘ Dictionnaire Encyclopédique des Amuse- 
ments des Sciences,” publi a aaa by Pan- 
chouke, gives the following quaint recital upon this 
subject. “ Tour exteasiinaive nouvellement in- 
venté (raconté par Decremps). M. Van Estin 
informed us that we were about to see a true 
marvel. ‘See,’ said he to Mr. Hill, showing him 
& morsel of paper folded in four, ‘here is the 





OQQRANAAAAANN 
Pe 


a // tes 


AONE OONSAR 
s 





CZ. f VAN 
NRK A i} y 
SSS aN 





SSN 
, wr Ren, as 
SF ED SQN ERS 










Wied 


V4 
2Zis 























\ 
“a 
- 


sees at first only a little ball; he believes that the 
performance has failed, but he soon perceives that 
this ball is a little round box, the cover of which 
he no sooner removes, than he recognises the 

on which only a few instants before he had placed hi 
seal and private mark. . . . Mr. Hill having heard 
that all which he had seen in the pavilion was only 
the effect of simple and natural causes, earnestly 
begged M. Van Estin to ly the solution of this 


. . ‘I have resolved,’ replied M. Van | : 


roblem. 
Estin, ‘to impart my secret to no one; however, 
I will supply you with a key to this mystery, 
condition you will tell no one else in this country. 
I placed the paper you marked in a found wooden 
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hurst proposed to apply the exhaustion of the air to 

uce movement in a closed el, on an iron 
or stone road. ‘The insufficiency of the means 
adopted, rendered this systemimpracticable. Later, 
in 1324, in this country, Valloric pa ry to 


r service between London and 


organise a 
Brighton, establishing a means of transit in a 
closed a Be main 6 ft. 6in. in diameter, This 


enterprise proceeded no farther than that of Med- 
hurst’s. 

In 1827 this last-named inventor came back upon 
his old ideas, and attempted to transmit the motion 
of a piston contained in the tube to carriages 
aes outside it, by means of a rod travelling in a 
longitudinal groove made in the upper part of the 
tube, “This groove was closed by a water valve open- 
ing gradually before the rod and closing behind it, in 
such a manner as to permit of movement without a 
very great loss of air. It was this principle, with 
many great modifications of detail in the mode of 
closing the groove, which was afterwards employed 
in atmospheric railways, of which that of St. Ger- 
mains was one of the most perfect types. 


From this time we find that there existed two | sp 


distinct systems : 

1. That in which the transmission was effected in 
the interior of the pneumatic tube itself, as proposed 
by Papin, by Medhurst, and described by the author 
of the narrative related above. 

2. That in which the vehicle propelled is outside 
the tube, and which was developed chiefly for the 
transport of passengers, 

It will be of interest to touch lightly upon all 
the principal modifications that have been proposed 
for each of these two systems, and we will com- 
mence by the long list of patents granted from 1834 
to 1846 for various arrangements to obtain the 
successful working of the atmospheric railway pro- 
perly called, in which the vehicle is transported 
outside the tube. 


I, ATMOSPHERIC RAILWAYS. 

Before commencing this review it will not be 
without interest to recal the favour with which the 
idea wasat first received. One of its most enthusiastic 
supporters—himself the inventor of an arrangement 
we shall refer to presently—M. Jobard, of Brussels, 
thus expressed himself on the subject of atmospheric 
railways: ‘‘They combine safety, rapidity, and 
economy, The locomotive is the evil genius of the 
railway. It causes derailments, collisions, fires, ex- 
orione, to say nothing of tunnels, earthworks, 

ead weight, and the special quality of coal which 
they consume. The atmospheric system is free 
from all these dangers and evils, though it may not 
be free from all inconveniences, Besides employing 
a natural motor for the production of the force re- 
ooo we realise the cherished dream of inventors, 

e mechanical transmission of power through long 
distances. Pure theory objects to the vast loss of 
compressed air at great distances, practice does not 
admit this, and proves the gross exaggeration of the 
formule.” 

We will divide the system we are now considerin 
into two classes—those working by vacuum onl 
those working by compressed air. Such a division, 
however, cannot be maintained strictly, as in many 
cases both are equally .—, 

Vacuum System—1l. In 1834 Mr. Pinkers, an 
American engineer, devised a cord valve, closing 
the groove in advance of the piston as it advanced, 
by a flexible rope, on which rested a small wheel 

apted to the vehicle, This system, tried near Lon- 
don, was almost immediately abandoned. 

2. In 1836 Mr. Pinkers conceived the idea of 
closing the groove by a valve formed of two me- 
tallic strips, of a certain width, placed one on each 
side of the , and joining with a mitre in their 
upper part. ‘This proposition met the same fate as 
the preceding. 

3. In 1838 Clegg and Saundera contrived a 
leather valve, strenathonad with plates of the same 
material but not extending to the édge, so as to 


form hinges, ry, tof means of rollers adapted to 
the piston, and falling = by its own weight after 
the rod had is system was the first 


which met the conditions ble to the 
practical solution of the problem, ‘The a us 
was tried by models first at Chaillot bad ater at 
Havre, and more important e ents were after- 
wards conducted in the neighbourhood of London 
by Messrs, Clegg and Saunders. These experiments, 





Lay mer ape ger data upon atmospheric railways is 
taken from the work of M. Armengaud. “ Publication In- 
dustrielle.” Vol. vi., 1846. = 


which were widely expatiated upon in France by M. 
Teisserenc, oak beyond doubt the ss of 
employing the atmospheric system. Mr. Pim, 
chairman of the Dublin and Kingstown Railway, 
roposed and carried out the system between 
ublin and Dalkey, a distance of about two miles. 
Later, the arrangement was — to the rail- 
ways from London to Croydon, from Plymouth to 
Exeter, and on the Saint Germains line, This type 
of valve is shown in Fig. 1. 

4. Mr. John Aitken proposed to form a vacuum 
by filling the pipe with water, and afterwards dis- 
charging it into suitable branches ; he also patented 
a mode of keeping the longitudinal valve tight by 
means of a water seal. 

5. In 1844 M. Hallette designed a valve com- 
newer of two longitudinal half cylinders in contact, 

‘orming part of the tube, and filled with air (Fig. 2). 
MM. Harmois Brothers introduced several improve- 
ments on Hallette’s system, but did not alter the 
principle. } 

6. In 1844 Mr. Raymond proposed a spring and 
sliding valve, opened by the rod and closed by 
rings behind it (Fig. 3). 

7. In 1844 M. Laurenzaud proposed a valve 
closed by a flexible tube full of compressed air, A 
section of this arrangement is shown in Fig. 4. The 
piston being formed of two discs separated from 

15 ft. to 20 ft., if the compressed air acted behind 
and the vacuum in front, it will be seen that the free 
air entering between the discs by the opening of the 
valve would contribute to the forward movement. 

8. In 1844 M. Midy patented several forms of 
valves, In one the tube is of sheet iron, and springs 
open at the passage of the piston by its own elasticity. 
There was a moving prism of wood at one end of a 
lever, the other end of which carries a roller over 
which s the carriage propeller and closes the 
valveafter the passage of the rod (Fig. 5). Inanother 
form a cast-iron tube is closed by two valves of 
leather and rubber, being lifted at the moment of 
passing by two rollers. Fig. 6 shows the valve 
closed, and Fig. 7 open. 

9. In 1844 M. Dezelu proposed to apply magne- 
tism to form a connexion between the piston 
travelling in the tube and the outer carriage. The 
inventor maintained in principle that the desired 
connexion would exist provided the attraction of 
the outer and inner magnets was in excess of the 
motive power. ‘The project was again taken up by 
M., Jobard, who in 1846 took out patents showing 
the exact arrangement of the electro-magnets. 

10. In 1844 M. Tarneaud patented an improvement 
of the Pinker valve. The cord was wound round 
a roller carried by a rod, in order that the valves 
may be open only a very short time (Fig. 8). 

11. In 1844 M. Baudoin _e a means of trans- 
mission in a tube on the Hallette system, by an 
endless cord, attached above to the carriage and 
below to the piston in the tube. The vehicle ad- 
vanced by the traction of the cord, when the pres- 
sure acted on one of the faces of the piston. 

12. In 1844 we notice also Lillie’s project. _ In this 
the tube is of wood and formed with five sides. 
The piston carries two rollers running on rails in- 
side the tube. The connecting rod is sometimes 
bent, and then the two sides of the tube open to 
allow it to and sometimes it is forked, in which 
case the valve was formed of a series of small plates 
which opened as the rod advanced (see Fig. 9). 
Lillie formed his vacuum by means of steam jets, 
or = the gases resulting from the combustion of 

wder. 

13. In 1844 M. Guibert (Fig. 10) employed a 
series of pierced metallic cylinders, the openings in 
which could be presented horizontally or vertically 
at will, by means of movable pieces placed before 
and behind the carriage, and each having a projec- 
tion adapted to engage in a helical groove placed 
under the valves, in such a manner as to open or 
close them. 

14. In 1844 was also introduced the valve o 
M. Hédiard. Two curved steel plates, as shown in 
Fig. 11, formed a spring, the close joint being formed 
by a superim box. In experiments made at 
St. Ouen on a length of about a mile, a vacuum of 
19 inches and a speed of 45 miles an hour were 
obtained. Similar ments to these were 
Taylor's valve, 1846 (see Fig. 12), and the valve of 
M. Lahore, 1846 (see Figs. 13, 14). 

15, In 1845 the Liabrugre and Griffiths’ system 
was introduced. ‘They suppressed the connecting 
rod, and on the ve a flexible leather, on 





the interior and exterior of which rollers press, 
attached to the piston and to the exterior carriage 


(Fig. 15). ‘The tube could also be formed of cast 
iron, as in Fig. 16, or in wood, asin Fig.17, Ana- 
logous to this system we find— 

irst, that of Peters, 1846, adding to the tube 
a wood casing, on the sides of which are placed 
two longitudinal beams, which received the rollers 
intended to prevent derailments, Secondly, the 
Merle system, with its movable valve, shown in 
Fig. 18. Liabruére and Griffiths adopted an oval 
form of piston and tube instead of a circular, in 
order to prevent the piston from turning as it ad- 
vanced, and to insure a more certain contact of the 
rollers with the leather. 

17. MacDougall’s patent of 1845 formed the 
vacuum by the ion and condensation of 
vapour. He introduced a friction valve formed of a 
flexible material. When pressed by the roller of 
the carriage, this valve omes depressed, but 
when the pressure is removed, it regains the cylin- 
drical form. 

18. The joint patent. of MM. Jullien and Vallerio, 
1845, is shown in Figs. 19 and 20. Two parallel 
tubes, in which the vacuum is formed, replace the 
rails, The two pistons are furnished with rollers 
which carry the whole weight of the train. The 
passage of the piston below two rows of fixed 
rollers, placed at equal distances along each tube, 
lift them in such a manner as to allow the entrance 
of air behind the piston, and at the same time gives 
to the upper roller a rotating motion, which it 
transmits to the carriage passing above. 

19. In the system of M. Lambaux, 1845, Figs. 
21 and 22, the tube of propulsion is accompanied a 
another parallel tube in connexion with the engine. 
At intervals the two tubes are placed in commu- 
nication by the action of a valve, which is actuated 
by the piston as it advances. A little beyond each 
of these points of communication, the tube of pro- 
[mag is closed by a series of diaphragms which 

ivide it into compartments. This system belongs 
to the class of continued action. 

20. Mallet’s patent of 1845. He combines the 
idea of Hallette (No. 5) with that of Tarneaud 
(No. 10). It is shown in Fig. 23. 

21. The system Cabarus, 1845 (Figs. 24 and 25). 
The leather valve 4 passes between two pistons B 
and B', of which the smaller, B', is that giving the 
motion. An incompressible liquid fills the space 
between the two pistons. When the vacuum acts 
upon B, the force is transmitted through the liquid 
to the piston B', which carries the connecting rod. 

22. Fig. 26 shows the pneumatic seal patented 
in 1846 by M, Seiler. 








PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricwarps, Lonpon. 


(Continued from page 277.) 
FORGING. 


Worksop processes that can be systematised are 
the most easy to learn. When a process is reduced 
to a system it is no longer a subject of special 
knowledge, but comes within general rules and 
principles that will enable a learner to use his rea- 
soning powers to a greater extent in mastering it. 

To this proposition another may be added, that 
a shop process may be systematised or not, as it 
consists in duplication, or the performance of 
operations repeatedly in the same manner. It has 
been shown in the case of patterns that there could 
be no fixed rule as to their quality, or the mode 
of constructing them, and that patterns and pattern 
making were matters of special Cneeielios and skill, 
and in this respect to be distinguished from other 
branches of machine construction that could be sys- 
tematised. : 

The same rule applies to forging, but in a dif- 
ferent sense, Unlike pattern making or casting, 
the general processes in forging are uniform ; and 
still more unlike pattern making or casting there is 
a measurable uniformity in the articles preduced by 
forging, at least in machine forging, where bolts, 
screws, and shafts are qantionnlly Cpiniee 

A peculiarity of forging is, that it is a kind of 
hand process where the judgment must continually 
direct the operationa, one blow determining the 
next, and while the pieces forged may be duplicates, 
there is not uniformity in the process of producing 
them. Pieces may be shaped at a white welding 
heat or at a soft red heat, by one or two strong 
blows or at a dozen lighter blows, the whole being 
governed by the circumstances of the work as it 

rogresses, 
. A smith may not, we ge a whole day, repeat 





an operation precisely in the same manner, nor can 
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he, at the beginning of an operation, tell the length 
of time required to perform it, nor even the precise 
manner in which he will perform the operation. Such 
conditions are peculiar and apply only to forging. 

I think proper to point out these peculiarities of 
forging not so much from any importance they may 
have, but to suggest critical investigation, and to 
dissipate any preconceived opinions of forging being 
a simple matter, easy to learn, and involving only 
commonplace operations. 

The first impressions that an apprentice forms of 
the smith’s shop as a department of an engineering 
establishment is that it is a black, sooty, dirty place, 
where a kind of rough unskilled labour is per- 
formed, a department that does not demand much 
of his attention. How far this estimate is wrong 
will appear in after years when experience has de- 
monstrated the intricacies and difficulties of forging, 
and when he finds that the skill in this department 
is harder to obtain and costs more relatively than in 
any other. Forging as a branch of work requires, 
in fact, the highest skill, and is one where the opera- 
tions continually depend upon the judgment of the 
workmen, which neither power nor machines can to 
any extent supplant. The soot, hard labour, and 
heat deter men from learning to forge, and create 
a preference for the finishing shop, which makes a 
disproportion between the number of smiths and 
finishers. 

Forging includes the forming and shaping of the 
malleable parts of machinery, welding or joining 
pieces together, the preparation of implements for 
forging and finishing, the tempering of steel tools, 
and usually case hardening. Considered as a pro- 
cess, forging may be said to relate to shaping 
material by blows or compression when it is ren- 
dered malleable by heating. So faras hand tools and 
the ordinary hand operations in forging there can be 
nothing said that will be of much use to a learner ; in 
all countries and for centuries past hand implements 
for forging have remained the same, and if the reader 
is not familiar with them already he has only to 
visit any machine forging shop where he will see 
samples and types of forging tools. There is no 
use in describing tongs, swages, anvils, punches, 
and chisels, when there is nothing in their form nor 
use that is not seen at a glance; but the tools and 
mechanism for the application of motive power in 
forging processes deserve a more careful notice. 

Forging machinery consists in rolling mills, tri 
hammers, steam hammers, drops, and punches, with 
furnaces, hearths, and blast apparatus for heating. 
The general characteristic of all forging machinery 
is that of a great force acting throughout a short 
distance; very few machines, except the largest 
hammers, exceed a half-inch of working range, and 
in average operations not one tenth of an inch. 

These conditions of short range and great force 
are best attained by what may be termed percussion 
machines, which act by blows instead of slow or 
gradual pressure, and hence we find that hand and 
power hammers are the most common tools of a 
smith’s shop. ‘To exert a powerful force that acts 
but. short distance percussive devices are much more 
effective and simple than those to act by maintained 
or direct pressure ; a hammer head may by its mo- 
mentum give a blow equal to a dozen tons, and ab- 
sorb the reactive force which is equal to the blow; 
but if an equal force was to be exerted by screws, 
levers, or hydraulic apparatus the apprentice can 
easily see that an ‘‘ abutment” would be required to 
withstand the reactive force, and that such an abut- 
ment would ares astrength perhaps beyond what 
ingenuity could devise, 

This principle is somewhat obscure and the nature 
of percussive force not generally considered, as 
may be illustrated by investigating the action of a 
simple hand hammer. Few people in witnessing 
the use of a hammer, or in using one themselves, 
ever think of it as an engine giving out tons of 
force, concentrating and applying power by func- 
tions which if performed by other mechanism would 
involve trains of gearing, levers, or screws, and 
that such mechanism, if employed instead of 
hammers, must lack that important function of ap- 
plying force in any direction as the will may direct. 
A simple hand hammer is in the abstract one of 
the most intricate of mechanical agents, that is, its 
Action is more difficult to analyse than that of many 
complex machines involving trains of mechanism; but 
our familiarity with hammers makes us overlook this 
fact, and they have even been denied a place among 
those mechanical contrivances to which there has 


been applied the mistaken name of “mechanical 
powers,’ 





Let the reader compare a hammer with a wheel 
and axle, inclined plane, screw, or lever, as an agent 
for concentrating and applying power, noting the 
principles of its action first, and then considering 
its universal use, and he will conclude that if there 
is a mechanical device that comprehends distinct 
principles, that device is a common hammer; it 
seems, indeed, to be one of those things provided 
to meet a human necessity, and without which 
mechanical industry could not be carried on. In 
manipulation of nearly every kind, the hammer is 
continually necessary in order to exert a force 
beyond what the hands may do unaided by 
mechanism to multiply their force. A carpenter 
in driving a spike requires a force of from one to 
two tons, a blacksmith requires a force of from five 


‘pounds to five tons to meet the requirements of his 


work, a stonemason applies a force of from one 
hundred to one thousand pounds in driving the 
edge of his tools; chipping, caulking, in fact nearly 
all mechanical operations consist more or less in 
blows, and blows are but the application of an accu- 
mulated force expended throu hout a limited dis- 
tance. Asa mechanical agent, homens concentrates 
the power of the arms and applies it in a manner 
that meets the requirements of different kinds of 
work. If great force is required, a long swing 
and slow blows accomplishes tons, if but little 
force is required, a short. swing and rapid blows 
will serve ; the degree of force being nct only con- 
tinually at control, but the direction at which it is 
applied also. Other arrangements, if employedinstead 
of hammers to perform the same duty, would from 
their nature require to be complicated machines, and 
act in but one direction or in one plane, 

These remarks upon hammers are not introduced 
here as a matter of curiosity, nor with any inten- 
tion of following mechanical principles beyond 
where they will explain actual manipulation, but as a 
means of directing attention to percussive agents 
generally, with which forging processes have an in- 
timate connexion. 

Machines and tools operating by percussive action, 
although they comprise a numerous class, and are 
applied in nearly all mechanical operations, have 
never received the amount of attention in text 
books that their nature calls for, nor their ex- 
tensive use warrants. Such machines have not even 
been set off as a class and treated of separately, 
although the distinction is quite clear between ma- 
chines with percussive action, and those with what 
may be termed direct action, both in the manner of 
operating and in the plans of their construction. 

There is, of course, no lack of formule for deter- 
mining the measure of force, and for computing 
the dynamic effect of such machines when acting 
against a measured or assumed resistance, and so on, 
but this is not what is meant. There are certain 
conditions, such as the strains that fall upon sup- 
porting frames. The effect produced upon malleable 
material when struck or pressed, and especially such 
conditions of work to be performed as will render 
one or the other of these classes of machines most 
applicable, have received but little explanation that 
is of value to practical men. 

To follow this distinction between machines and 
tools that operate by blows and those with direct 
action: The first impart force by the momentum of 
a moving mass that accumulates force throughout a 
long range, and expends the sum of this accumulated 
force on the object, the reactive force being ab- 
sorbed by the inertia of the mass that gave the blow, 
the machinery required in the operation being only 
a weight, means to guide or direct it, and some 
means of connexion with the motive power. Take 
a hand hammer for example; it accumulates and 
applies the force of the arm, and performs all the 
functions of a train of mechanism, yet consists only 
of a small block of metal and handle to guide it. 

In machines with direct action, such as presses, 
shears, or rolls, there is required first a train of 
mechanism of some kind to reduce the motion from 
the driving power so as to attain force; next this 
force when exerted must be balanced or resisted by 
strong framing and powerful shafts; a punching 
machine, for example, must have framing strong 
enough to resist an upward thrust equal to the 
force applied to the work, and the frames are always 
a huge mass, disposed in the most advantageous 
way to meet and sustain this reactive force, while 
a ‘‘ drop” that is —s of exerting an equal force, 
aside from the block, consists only of a pair of slim 
guides to direct its course. 

Leaving out problems of mechanism, egg ot 
one of first importance in forging machines, the 





adaptation of Rye.’ or pertussive processes is 
mainly governed by the size and consequent inertia 
of the pieces a upon. In order to produce a 
proper effect, that is, to start = of a piece 
throughout its whole depth at blow, a certain 
aig tones between the er and the piece must 

maintained. For heavy forging this principle 
has led to the construction of enormous ers 
for the performance of such work as no pressing 
machinery can be made strong enough to perform, 
although the action of such machinery in other 
respects would best suit the conditions of the work. 

TRIP HAMMERS. 

Trip hammers employed in forging bear a close 
analogy to, and were, no doubt, first suggested by 
hand hammers ; they are the oldest of power forgin 
machines and are extensively used at this time. It 
will, therefore, be proper to notice them before 
steam ers. As remarked in the case of other 
machines that have been treated of, there is no use 
of describing the mechanism of trip hammers; it 
is presunted that every engineering apprentice has 
seen trip hammers, or can do so, and the plan here 
is to deal with what he can not see, and is not 
likely to learn by casual observation. 

(To be continued.) 





THE YARN CONGRESS. 

Tue second session of the Congress, held first at Vienna 
last year to establish a uniform system of numbering 
yarn, has recently concluded at Brussels, 

A number of reports read at the meeting unanimously 
approved of the system of metrical numbering recommended 
at Vienna, and stated that the system had been almost 
universally well received. During its first meeting last 
year the Congress formed two commissions, the duty of one 
of which was to establish a metrical formula for silk yarn; 
that of the other to ascertain the perimeters, or, still 
better, the perimeter which should be adopted. The reports 
of these commissions were submitted during the recent 
session.. That of the Silk Committee prepared by M. 
Ferrero, secretary of the Swiss Chamber of Commerce, re- 
commended for silk threads the adoption of a system which 
differs from that used for other textile fibres in this sense, 
that the weight is recommended for a variable factor with 
a fixed length, whilst for cotton, wove, &., on the contrary, 
a fixed weight with a variable length is employed. The 
following resolutions were definitely adopted : 

Considering that the numerous systems of numbering 
yarn, now in use, are a hindrance to commercial relations, 
as was clearly shown in 1873 by the Vienna Congress ; 
and considering that it is unanimonsly admitted that all 
textile fibres should be numbered upon one universal system ; 
that the metric system is gradually becoming generally em- 
ployed for weights and méasures, and that it is the only one 
that is admissible in the reform sought for by this commis- 
sion; that, although it would be possible to adopt one peri- 
meter for all classes of threads, it isadvisable to take into con- 
sideration established customs, and the difficulties that would 
have to be overcome in introducing so great a change; and 
considering that there is no real necessity for fixing in an ab- 
solute manner the reel perimeters for each class of threads, 
and, moreover, that the perimeter of the English reel for 
cotton of 1.37 metres (14 yards) is that which offers the best 
chances of bringing England to admit the metric system— 

It is therefore decided : 

1. That the international numbering of threads shall be 
based on the metric system. 

2. The number of the threads shall be determined by the 
number of metres of thread contained in a gramme. 

3. The length of the skein admitted for all kinds of threads 
is fixed at 1000 metres, with decimal subdivisions. 

4. Any system of reeling, provided that it gives 
1000 metres of thread per skein, is admissible. 

5. The numbering of silk threads to be 1000 metres as 
a unit of fixed ‘length, and the decigramme as a unit of 
variable weight. 

6. In order to provide for the commercial relations of all 
countries, the scale of numberings for silk will be based on 
the variable weight of the unit of fixed length, and trials will 
be authorised on lengths of 500 metres weighing 50 milli- 
grammes. 

The Congress, in recommending the adoption of the 
English perimeter of 1.87 metres in preference to others, 
mentions the following perimeters actually in use, and 
which belong equally to the metric system : 


metres. 
For carded wool ... ove 1.50 with 67 turns 
» combed ,, ... ase 1.27 » 1 »» 
» cotton... eve eve 1.87 ” 73 os 
” 9 tHe eee 1.4285 , 70 4, 
» flax os eee be 2 » 50 


% eee eee eee 1.25 ” 

Before concluding the business of the session, it was de- 
cided that its three regular meetings should be held in 
Italy, at Milan, or more probably in Turin, while the execu- 
tive bureau of the committee should be established per- 
manently in Vienna. The following secretaries were 
elected ; MM. A. Roussel, secretary of the Brussels Chamber 
of Commerce, Jules Karchen, of Colmar, M. Rieter, of 
Winterthur, and Doctor H. Grothe, Berlin. 
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ie In order to weave the pattern, as shown in 96 | thread, co gaan 
WEAVING. No. XI. ond $6, the tepaihntnae baretedic the case: sodhen tat ton S hehion conde ae 


— WEAVING. 

Tue second class of weaving, according to the 
order into which we have divided the subject, con- 
sists in using two or more “ divisions,” or sets of 
harness. These are so arranged that any of the sets 
or “ divisions” when used govern and alter the action 
of the remaining sets. is system is known as 
diaper weaving, and by its means very extensive 
designs may be woven for the p of table- 
cloths, shawls, &c. Figs. 96 and 97 representa plan 
and section of a diaper essin two divisions only, 
with the warp and a simple diaper pattern woven. 
The same pattern or design is also shown in 
Fig. 98. 


Fig. 96. 


g e 


tive order from 1 to 28, as shown at T, Fig.101. It 
will be noticed that the treadles in division A are 
first used, then those in division B, and so on to the 
completion of the pattern. But it must be observed 
that although the headles must be raised in the con- 
secutive shown, still the weaver would deviate 
from that order to suit the alternate action of his 
feet, as before explained. Figs. 96 and 98 show 
the of the pattern effected by each of the 
divisions or sets of treadles A and B, and the num- 
bers of each of the treadles are given as they are 
shown at Fig. 101. 

In other words, the eight healds forming the 








harness are divided in two divisions, and are con- 
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Fig 1 






















































































Now, on comparing the design in Fig. 96 with Fig. 
98 it will be seen that each of the small squares of the 
latter figure represents sixteen intersections of the 
warp and weft, or rather the space for that number 
of intersections, for the intersections are not shown. 
The white spaces may be filled up by weaving a 
twill, as shown in Fig. 99, which corresponds to 
one of the small white squares in Fig. 98, and 
Fig. 100 is the same twill, but on the reverse side, 
and corresponds with the small black squares of 
Fig. 98. Upon comparing the designs Figs. 96 and 98 
together, the arrangement and object of the inter- 
sections will be at once understood, and in Fig. 98 it 
18 not necessary to show the secondary intersections 
in detail, as in Figs. 96, 99, and 100. 

_In the plan, Fig. 96, the headles are shown di- 
vided into two divisions, H and H’. The headles are 
also marked with letters as in the former plans, and 
these letters correspond to the letters at C in the 
same figure. The ne of the warp threads 
through the headles is also shown, and the threads 
are numbered at W, co nding to the entering. 

Fig. 101 represents, as the weaver would show it 

as before explained, the connexions of the 
healds with the treadles at the intersections marked 
with circles, In this plan the healds H and H’ re- 








ear the two divisions, and the treadles T are 
+ divided in two divisions, as shown at A 
an 











Rig. No. 








nected to two divisions of treadles, If the division 
A of the treadles only be used, it will weave the 
cloth in two stripes formed by two different twills or 
satins, as may be desired, and all the headles would 
be employed. On the other hand, if the treadles B 
are used, they—being connected to the same headles, 
but in a different order—can be used to weave a 
reverse satin twill, &c., as may be desired, by using 
the same healds as the treadles A. The chequer or 
diaper pattern, therefore, is produced by changing 
or working at intervals each set of treadles in an 
order desired, or extent of interval between eac! 
change. If in regular and equivalent intervals a 
lain check would be woven, or plaid, or stripes may 
be woven instead. noe 
When this method is clearly understood it will 
be seen that it affords very extensive means for the 
production of large patterns. The example above 
given comprises the use of two divisions only ; but 
the healds may be made in six or seven divisions, 
and their efficiency is thereby increased in far 
greater proportion than to the number of divisions 
used. us the efficiency of a harness with seven 
divisions would be vastly greater in effect than two 
divisions only. wise 
It will therefore not be difficult to imagine that 
this system may be extended to the aig reg of 


dently i the form of the 
colours have not to be at in 
no way affect the subject with whi we one dealing: 








patterns such as shown at Fig. 102. this figure 


also, each square does not represent a separate 


Fig98. 
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Fig. 101. 
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consequently a pace has been devised whereby the 
use of one set of treadles only is required, the dif- 
ferent divisions being thrown in and out of action 
by a separate contrivance, and it is here that weagain 
find resort to complicated but ingenious arrange- 
ments to overcome difficulties. In the matter to 
which we are now referring the desired end is ob- 
tained by using one set of foot treadles only, and 
substituting for the other treadles auxiliary 

which can, each set, be thrown in or out of 
action by a separate contrivance. By so doing the 
weaver may have command over six or more 
divisions or series of levers, and still only use one set 
of treadles. In other words, he substitutes for the 
various divisions of treadles (excepting one set) a 
number of levers, or sets of levers, nding 
to the divisions of the treadles, and by 
in or out of action, by means of connecting cords, 
any of these divisions or sets, he avoids the use of 
more treadles than are required for one set only. 
This plan is ingeniously carried out as follows: 
Fig. 105 is a front view of the mounting of a loom, 
C being the top castle, and H the headles, 20 in 
number in this instance, or four sets of a five-leaved 
twill. B is a set of coupers, one for each leaf con- 
nected to it by the cords d, which are rising cords to 
raise the leaves—it being simply arising shed. The 
ends of the coupers are seen at C, Fig. 106. ‘Thereis 
another set of coupers shown at D, Fig. 105, equal 
in number to the former, and to which they are 
connected for the of raising the opposite 
ends of the leaves cords ¢. In this case the 
marches are not placed below the leaves but above 
them, as shown at A, 1, 2, 3, 4, 5, or one for 
each leaf of the twill, a side view of which is 
shown at A, Fig. 106. Each of these leaves is con- 
nected to a treadle below by means of the cords X, 


Fig. 105, which pass through the warp, and are 


wing - 
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position being passed through holes in 
he weights and oe the ordinary 
the leaves after they have been 
. 109 shows the connexion between 
the masches on eves Fe i 
represent where the tight 
A, Fig. 106, sad the 
ends w are tied to 
Where the squares are blank there is 
an 


is one couper in 
er A by a tight 
set has no connexion 


: 
: 


py ey aay! epee aerate beng oe gh 
m these rings cords pass down through th 

levers A and up through the box g, where they 
are tied to another set of levers, the ends of 
which appear at m. ‘These levers are again con- 
nected to another set at 4, to which the handles 
# are appended. Fig. 107 is a plan of the box 9. 
On the cords by which the handles are suspended 
are knots, and these cords down through the 
board K, Fig. 106; when the handles are drawn 
they are prevented from returning by their being 
placed in a narrow cut in the board through which 
the knots cannot pass, as shown in Fig. 108. 

If all the handles are disengaged from the board 
K, and any of the treadles T be pressed, a twill will 
be produced of one thread raised and four sunk, for 
the coupers which are connected by the slack cords 
and those which have no cords will not be affected by 
the levers A. 

Also, if all the handles were drawn down, and the 
knots held in the slots of the box K, it is evident 
that all the connecting cords would become tight, 
and when the treadles T were worked over all the 
coupers in the mounting would be sunk, and their 
corresponding levers raised, excepting those that 
have no connexion with the levers A, and in this 
case a twill would be woven with four threads raised 
and one sunk, which is the reverse of the other, as 
shown in Fig. 104 as compared with Fig. 103. 

lt will, therefore, be evident that if any one or 
two of the handles be lowered the sets of leaves to 
which they are connected will produce a twill the 
reverse of those which are left up, and by this means 
a great variety of patterns can be woven py using 
one set of treadles only, these treadles governin 
the twenty leaves by the means of throwing in an 
out of connexion the separate divisions of the harness 
as described. 

In the shown b Fig. 109 the use of 
instead of lines shows the advantage of being able to 
use with clearness crosses, circles, or other figures, 
as may be desired by the designer and weaver, and 
by this means little difficulty is encountered in re- 
presenting the arrangements required. 

In the construction of all the healds we have 
hitherto shown, they are formed by stretching the 
leashes between two laths. This system does not 
admit of a large number being used in a loom, 
although by placing them in two or three tiers, as 
shown in section by Figs. 110 and 111, as many as 
80 or 90 may be used, for the laths need not be more 
than din. thick. But this number is quite inade- 
quate to the baegef required in figure weaving, 
where the numbers usually amount to 300, 400, 600, 
or 900, and upwards, erefore, in forming the 
healds the laths are entirely dispensed with, and 
single leashes, or several tied together forming a 
heald, are used instead. Small weights, called 
** lingos,” made of iron or lead wire, are attached to 
the end of each leash, and the leashes are held in 

ition in the loom by being passed through holes 
in a board, sometimes, as in power looms, made in 
one piece, and in hand looms formed of thin slips 
inserted in a frame, similar toa school slate, except- 
ing that there are a number of slips. This is called 
the comber board. These healds will be explained 
as we proceed, for it is upon the adVantages they 
give of being placed in any desired order that a 
great deal of the power of the leom depends, as 
will be described in future articles, 





_ Amapenes Mati by eee Ay agp has 
en nearly completed, in view the carriage of the mails 
between the large cities of the United States in rapid trains to 
be used for no other and to which the freight and 

ger t ike give way. By this means it is 
expected that letters will be carried between New York and 
Ch in 24 hours; communication with Cleveland, Cin- 
cinnati, &., would also be greatly accel rated. 
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Engineering Notes. gas Segue E. and F. N. 


We will not apply to this work the hackneyed 
eulogy that it sh be in every engineer’s library, 
but we are bound to admit that it isa work which 
being once installed in the bookcase should never 
be allowed to quit it for an instant, even for pur- 

of reference. No shelf can be esteemed too high 
‘or it ; indeed, if the whole edition were deposited on 
the loftiest peak of the Matterhorn it would but meet 
with its deserts, so exalted are its merits. Itis hardly 
necessary to remark that a monumental work of this 
character is achieved only the combined efforts 
of many forces, and in recording the interesting fact 
that in the present instance Messrs. Spon officiated 
as publishers, Messrs. Clowes as printers, whilst the 
‘* copy” was furnished by Mr. Frank Robertson, 
F.R. Astron. Soc., late Ist Lieut. R.E. and C.E. 
P.W.D. India, we are doing but justice to the 
several gentlemen enumerated, and can only express 
our regret that we cannot add tothe list the name 
of the gentleman who devised the green cloth bind- 
ing—not the least meritorious portion of the volume 
under notice, 

The reviewer's task in this instance is a pleasur- 
able one. Messrs. Spon’s style of perpen 5 is 
too well known to need any praise of ours, and if, 
in the first instance, we felt alittle diffidence in 
setting forth the ible aims of the gentleman 
who supplied the “ copy” our embarrassment was of 
short duration, for on turning to the preface we 
learnt that ‘the object of the work is to supply an 
exhaustive digest of a// that is known on each sub- 
ject, so far as is necessary and sufficient for an en- 
gineer in practice.” 

A programme so wide could obviously be con- 
ceived and attempted only by some great mind— 
such a one as inspired the production of that 
kitchen classic ‘‘ Enquire within upon Everything,” 
which work has apparently served Mr. Robertson 
as a model, A couple of random extracts will, we 
think, establish the general similarity of the two 
works. On turning to the index of the former, 
the first item catching our eye was ‘‘ Weather pre- 
cautions,” and on looking up the ge we read: 
‘If the weather appears doubtful, always take the 
precaution of having an umbrella when you go out, 
particularly in going to church.” Referring in like 
manner to “ Engineering Notes,” the word ‘‘ shed” 
caught our eye, and the two references are num- 
bered X. 142, and XIII. 112, both of which we 
quote in full : 

‘* X. 142. Sheds to be properly ventilated.” 

“XIIT. 112. A shed for twelve males may be 
48 ft. by 16 ft. 6in. Natives may sleep with their 
heads against the front pillars (102), which are 2 ft. 
by 2 ft., with intervals of 4 ft. 2 in.” 

The foregoing notes fairly illustrate the author's 
exhaustive treatment of his subject, as promised in 
the preface, and as a sample of his judicious caution 
in advancing statements we may +) the following 
note upon switches: ‘‘ The length of a switch may 
be 80 ft. from end to end with a radius of 640 ft.” We 
doubt not that the British manufacturer would prove 
equal to the construction of even a much longer 
switch should Mr. Robertson uire one. Our 
author also possesses a happy facility for simplify- 
ing ordinary formula, which faculty must have 

roved of singular advantage to him during his pro- 
essional career. Thus Note IV. 348 is as follows: 
‘* The diameter of a pipe todischarge a given quantity 
of water in cubic feet per second is thus found: 


D= 


when 4=the head in feet, / the length of pipe in 
feet, and g the quantity of water to be discharged 
in cubic feet per second. This formula is very easy 
of pupigetion, as the following example will prove: 
The diameter of the London main ae low 
level sewer is 10 ft., and the fall 2ft. per mile; re- 
quired the size of sewer that would have been ne- 
cessary had the flow of sewage been so great as one 
pint per second : 

Here we have g=.02 cubic feet per second; /= 
5280 ft, and A=2 ft., from whence with the aid of 
Mr. Robertson's equation we obtain the required 
diameter of sewer=51 ft. 

The following notes on girders will be read with 
interest even by experts : 

“VIII. 70. The strongest and stiffest form for 





length exceeds: twenty-six times. its diameter, is a 
cell; for less than twenty-six times its diameter, or 
than thirteen times its diameter if hi the tube 
or cross section will answer, and should he of. cast 
iron.” 

The practical engineer again will hardly contest 
the statement in Note 148 that ‘‘ sulphate of lime is 
very hard to get rid of pth Canvey sages the 
eyes of a boiler.” The compiler of the “ Notes” 
has cited so many valuable recipes that it is difficult 
to account for the omission of Mr. Punch’s directions 
for removing ironmoulds, namely: ‘“ Apply a red- 
hot poker to the linen and the offensive spot will 
at once Sees. It is only fair to the author, 
however, to 0 e that any occasional remissness 
of this sort is amply compensated for elsewhere, and 
that his pledge to treat upon subjects allied to, but 
not included in the every-day _S of the engi- 
neer, is honourably fulfilled. ‘Thus Note XIV. 107 
gives a list of prices, which ‘‘ may be wey interest. 
ing, and at least form an addition to useful practical 
knowledge,” from which packet we extract a few 
samples : 


2s. d. £8. 4. 
Kuskus perewt. 15 0 to 110 0 
Rattans each 00 0} tw O1 8 
Rhubarb perlb OF 16 -to O11 0 
Castor cil ,, 00 to 007 
Bamboos each 00 to 00% 


It is in the X Vth Section of his work, however, 
that our authoris at his best, for there untrammeled 
by mathematical chains or sordid considerations of 
profit and loss, he soars at will, and sings of the 
moral and social position and duties of man in 
the highest sense of the word: ‘ Monogamy 
made binding for life has no sanction either in 
God’s law or reason; polygamy is not forbidden 
either by God’s law or the law of nature, nor is 
divorce wrong in itself.” There is a fine ring 
about this paragraph which makes conviction irre- 
sistible. e are satisfied that Charles the Second 
was a very fine fellow after all, and that dear old 
Pepys—prince of note-makers—had no cause to 
blush for the entry in his diary: ‘In the king’s 
privy garden, saw the finest smocks and linnen 
petticoats of my Lady Castlemaine’s, laced with 
rich lace at the bottom that ever I saw, and did me 
good to look at them”—for the display after all was 
no public advertisement, as poor Pepys thought, of 
his king’s transgression of ‘‘ God’s law or the law of 
nature.” 

At times our author becomes eloquent, and in 
happiness of illustration and close connexion of 
cause and effect almost rivals the performance of 
the coloured gentleman at the camp meeting, who 
likened the spirit to a turkey-buzzard, because it 
comes up like asparagus and goes down like an 
opera hat. ‘‘ There are six kinds of war,” says the 
rival orator, “perfect, imperfect, civil, national, 
offensive, and defensive.” Another “ engineering 
note” informs us that ‘‘parents may whip their 
children moderately”—with the 80-ft. switch we 
presume. Whatever our right may be we have no 
heart to whip Mr. Robertson’s bantling, be it ever 
so moderately, but we have had a deep hole dug in 
the garden which will be refilled now our review is 
completed. 





Canapian LiGHTHOUSEs.—Within the six years 98 
lighthouses have been built on the C ian coasts; four 
new ae have also been established, and ten steam 
fog alarms. It may be added that 48 more lighthouses, eight 
fog alarms, and two lightships are in process of construction. 
Canadian eons use petroleum, and last year they con- 
sumed 98,000 gallons, which was purchased at an average 
cost of 103d. per gallon. 


Banta anv Saw Franctsco Rattway.—Dr. Bulhoens, an 
engineer charged by the Brazilian Government with making 
surveys for a prolongation of the Bahia and San Francisco 
Railway to the river San Francisco has completed his work 
and returned to Rio de Janeiro with his plans and report. 
Dr. Bulhoens finds the conditions for the construction of the 
line favourable ; it is expected that he will recommend a 5-ft. 
gauge. The locomotives of the Bahia and San Francisco are 
stated to have been maintained in efficient order during the 
Fond half year. The Westinghouse patent air brake has been 
tted to one engine. 


PERNAMBUCO.—A visit of Sir John Hawkshaw to Pernam- 


bueo, in reference to the proposed improvement of the har- 
hour, maey asllinte pe cutemesatet the ife and San Fran- 
cisco Railway from Cinco Pontas into the city of Recife. 


Until this is made the railway cannot be rendered as useful 
= ight be to the commercial ee 
ernambuco is in communication with Europe — 9 
the extension of the rullway should no longer be delay 


Asa temporary measure, the directors have recently 
to the laying down of a tramway line into the terminal 
station yard at Cinco Pontas for the conveyance of goods to 


& wrought-iron girder, that is, for a girder whose! and from 
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RUSSIAN RAILWAYS. 

From materials derived partly from official sources, and 
extending as far as the beginning of the current year, and 

tly from data contained in the fourth volume of the 
“Statistische Mittheilungen aus Russland,” in a paper 
“Qn the Progress of the Russian Railways in 1870 and 
1871,” by M. Louis Perl, a gentleman holding a respon- 
sible position on the Great Russian Railway Company, the 
sixth part of the Russische Revue (1874) supplies an inte- 
resting article on the development of the Russian railway 
system during the years 1871 to 1873. The information 
supplied has reference mainly to the latter years, but where 
it is desirable for the sake of drawing comparisons or ex- 
plaining the matter in hand, former periods are also re- 
ferred to. 

Extent of Railways.—According to M. Perl, on the 1st 
of January, 171, forty railways of a length of 7000 miles 
were opened for traffic, of which five were State railways (of 
a length of 728 miles), the rest private lines. On the Ist 
of January, 1874, the Russian railway system had assumed 


the following proportions : 
Miles. 
Railways open for trafficin Russia .... 10,127 
” ” ” Finland. ... 434 
Total .«. 10,561 


351 miles of which were State railways. At the same date, 
lines to the extent of 1160 miles were being built, and the 
construction of railways of a length of 1562 miles was to 
be taken in hand in 1874. 

The Russian railway réseau has consequently increased 
since the 1st of January, 1871, by about 3350 English 
miles, or by over 50 per cent. in three years. 

The development of the Russian railway system, as re- 
gards the extent of the lines yearly opened, may be divided 
into four great periods : 


Length of line 

opened for traffic 

per ivy 1 
First period, 1838 to 1848 23.50 miles. 
Second ,, 1848 ,, 1858 ws. 49 ” 
Third ,, -1858 ,, 1868 .. 246 ‘0 
Fourth ,, 1868 ,, 1874 .. 1168 pad 


We see from this statement that during the first twenty 
years, and even during the ten years from 1858 to 1868, 
Russian railways have been extended only very slowly 
considering their urgent necessity for the development 
of the resources of the country, and not at all at the same 
rate as in other countries during the same period. 
ginning with the year 1868, however, we notice that the 
construction of railways in Russia has made immense 
strides. 

Concessions.—The duration of the concessions of the dif- 
ferent railways fluctuates generally between seventy-five 
and eighty-five years. Two small railways, however, form 
an exception, the line from St. Petersburg to Zarskoje 
Tselo, the length of concession of which has not been fixed, 
and the Volga-Don Railway, the concession of which is for 
thirty-seven years only. 

Rolling Stock.—The rolling stock to be kept by each 
separate company is either regulated by the terms of their 
respective concessions, or else fixed by special regulations 
issued by the Ministry for Public Roads. According to 


mitted, but in many instances without that reservation. 
The total sums of subventions granted. amounted, up to the 
Ist of January, 1874, to over 16,000,0002 

Capital.—The capital raised up to that date for the con- 
struction and putting in w order of Russian rail. 
ways reached the sum of about 220,000,000/. This sum 
is distributed as follows: 





&. 

Railways built by the State ou 20,300,000 
Share capital of the companies ... 80,000,000 
Bond . ” ” one 94,820,000 
Preliminary expenses... ee 26,680,000 

Total ooo eee eee eee 220, 000 
Sums owing by the companies to eis 

the State ... eee eee eco 17,200,000 
Grand total to be redeemed by the 

receipts of the railways ... ove 288,000,000 


Receipts and Expenditure-—The gross receipts of the 
different Russian railways amounted in 1872 to 15,930,0002., 
the expenses to 12,300,0002., leaving a net profit of 
3,640,0007. The gross receipts are, therefore, 123 per 
cent., the expenses 94 per cent., and the net profits 23 per 
cent. of the total capital expended for the construction, 
&c., of the Russian railways. 

This result, by no means favourable, may be explained 
by the fact that a part of the receipts and the capital for 
which interest is to be paid, refers to railways which had 
been opened for traffic only a short time before 1872, or 
during that year, in some cases only partially; they do 
not consequently offer materials for a fair comparison. If, 
however, we take the railways which have been worked for 
a period of five years or more, such as the Nicolai Railway 
(St. Petersburg to Moscow), the Moscow-Nishnij-Novgorod 
Railway, the St. Petersburg-Warsaw Railway, the Warsaw- 
Vienna Railway, the Diinaburg-Witebsk Railway, the 
Kursk-Kijev Railway, the Moscow-Rjasan Railway, the 
Moscow-Jarosslav Railway, and the Rjasan-Koslov Rail- 
way, a more favourable result is shown, the rate of interest 
yielded by them ranging from 2,3, per cent, for the Moscow- 
Jarosslav Railway, to 18}¢ per cent. for the Moscow- 
Rasjan Railway. The following statistics show how and 
to what degree the net receipts of the above-mentioned 
railways have increased. The net profits of these railways 
amounted ; 


£ Per cent. 
In 1868 to 1116 or 5, of the capital. 
» 1869 ,, 1127 ,, 5% k 
» 1870 ,, 1217 » 6, 9 
» 1871 ,, 13845, By re 
a Pe is 


The passenger and goods traffic had increased at the fol- 

lowing rate on the above railways : 
1862 per mile 2654 persons and 1800 tons of goods. 
1869 “ 2727 te 1835 ” 
1870 =, «= «2819—=“»; 1820 be 
1871 4, 2800 ,, 1832 * 
1872 pi 3018 a 1870 * 

Each passenger train yielded in 1872 about 4s. 6d., and 
each goods train 11s. 4d. per mile. 

Passenger and Goods Traffic.—In 1872, 20,602,088 pas- 
sengers and 15,000,000 tons of goods were carried on the 
Russian railways, while in 1873 the number of passengers 
rose to 22,809,011, and the quantity of goods forwarded 
was in ‘ 





these rules, the rolling stock of 54 different lines ists 
of 2784 locomotives, 5015 passenger carriages and luggage 
vans, and 47,271 goods trucks. The railway companies 
bound to keep more than 100 engines, and a corresponding 
number of passenger wagons and goods vans, are the Great 
Railway Company, the lines Voronesh-Rostow, Landvaravo- 
Romny, Rjashsk-Vjasma, and the Odessa Railway. An 
inquiry instituted by the Ministry having disclosed many 
defaulters against these rules, the necessary steps were 
taken for compelling the companies to complete their re- 
quired stock. 

State Subventions.—Of 50 existing railways only 10 
companies have built their lines without State aid, while 
40 companies enjoy Government guarantees. These gua- 
rantees, for 20 companies, extend to the whole of the su’ - 
scribed capital, while for the remaining 20 only the bonds 
or preference shares (not also the ordinary share capital) 
have been secured. 

The total sum for interest and redemption guaranteed 
by the State to the several railway companies amounts 
yearly to 51,177,627 roubles (about 8,500,000/.). Of this 
sum 2,280,0002, or over 28 per cent. of the’ amount 
guaranteed, wasreally contributed by the Imperial Treasury 
in 1873, The advances made to the several companies, on 
the ground of such guarantees, amounted, on the Iist.of 
January, 1874, to 16,107,000, on which sum, ~ how- 
ever, the interest for 1873, amounting to 964,000/., is 
not included. The amount of interest guaranteed is in most 
cases about 5 per cent. for both kinds of shares. The aid re- 


quired is consequently considerable, the Great Railway Com- |. 


pany, which lias up to the present:time drawn ‘the largest 
amounts, having been, on the Ist. of January, 1873, a 
borrower to the extent of 6,500,0002,. mostly for’ ite lines 
Moscow-Nishnij-Noygored and. St. Petersburg-Warsaw. 

The assistance rendered by the Russian Treasury to the 
railway companies was, however, not found sufficient in a 
good -many cases, and the Government, considering the im- 
portance of some of the lines, found itself compelled to 
specially subsidisé sume of them, under the condition of 
Tepayment as soon as the finances of the companies per- 


d by 28.7 per cent. 

Gross Receipts.—Compared with 1872, the gross receipts 
of the following year of all the Russian railways amounted to 
19,200,0002. Of all the lines, only one (the Volga-Don Rail- 
way ) shows a decrease of 1.80 per cent., compared with 1872. 
All the other lines disclose a prosperous career, the increase 
being especially noticed in the cases of the Baltic, the Riga- 
Diinaburg, the Woronesh-Rostow, the Odessa, the Diina- 
burg-Vitebsk, the Warsaw-Terespol, and the Moscow- 
Brest Railways, the gross receipts of which have risen over 
32 per cent., although the traffic of some of the railways 
had declined. The above railways are lines of considerable 
importance as regards export traffic; an importance which 
is being still further enhanced by new connexions, and by 
the gradual completion of the Russian railway network. But 
the passenger traffic has also been augmented, though in a 
less degree than the carriage of goods. From this it ma 
be seen that the Russian lines, in the first place, are tr 
railways. 

Proportion of Net Profits to Gross Receipts.—As regards 
the proportion of the net profits of the several railways to 
the gross receipts, statistics for a whole year have only been 
obtainable for 1872. They show that there exists a great 
variation in the ratios of the gross to the net receipts. 
Many of the railways show a deficit, arising partly from 
the fact that the respective railways are only in their first 
period of existence, partly from the necessity of making 
considerable additions to the rolling stock, but also pro- 
bably from a faulty arrangement. 

State Railways.—The Russian Government, or rather the 
Crown, very properly deciding to leave as much possible to 
private enterprise the working of railways, possesses at pre- 
sent only four lines, of a total length of 800 miles. They 
are the Helsingfors - Tawastehus Railway (68 miles), 
Livny Railway (narrow gauge, 37.8 miles), the St. Peters- 
burg-Rihimiki Railway (253° miles, inclusive of the branch 
line to Sestroretzk), and the Terespol-Brest Railway, 
given over to the Warsaw-Terespol Railway for werk. 


ing. On the first three 54 engines, 203 car: 





passenger. car- 
riages, and 1543 ‘goods trucks are running, of which 39 


locomotives, 170 passenger, and 989 — are upon 
the St. Petersburg-Rihimiéki. The ban railways showed 
in 1872 the following results: ~: 

















Traffic. 

Name of Expen-| Net 
Railway. |Beceipts.| ‘Giture. | Profits. 

B® | Goods. 
Li 3050 19756 r 86,904 “4 
vn: eee , 
St. Potore- = . —_ ? 
bur -Ri- | 
irimaki {1 194,000 | 94,000 | 40,000 |802,500 |2,217,000 
fors - Ta 
wastehus 














The net profits of the State lines have risen con- 
siderably during the last few years. They amounted, in 
the case of the St. Petersburg-Rihimi&ki and the Helsingfors- 
Tawastehus Railways, in 1867, to only 374 In 1868 
they had risen to about 8500/, in 1869 to nearly double, 
in 1870 they fell again to 20802, but rose in 1871 to 
31,5007. The Livny, narrow gauge line, was not opened 
before the 11th of April, 1871. 


Accidents.—In the years 1871, 1872, and 1878, 1818 
classed 











accidents of course happened. They are as follows: 

—_— 1871, | 1872. | 1878. 
Passengers killod ene Tobe 8 3 6 
we wounded ... ee) 76 19 57 
Railway servants killed eve} 170 135 176 
Other'porsons killed | 6s | “7 | “82 
». wounded || 44 45 | 106 
Total eee 612 657 644 














It will thus be seen that in 1872 only one in 7,000,000 actual 
travellers was killed, while in 1873 it was one in 3,600,000. 
The list of railway servants killed or maimed during those 
years is a very heavy one. 

In 1871, the greatest number of accidents happened on 
tho Odessa Railway ; the next in point of number were the 
St. Petersburg- Warsaw Railway (73), the Nicolai Railway 
(71), and the Moscow-Kursk Railway. 

In 1872, most accidents occurred on the Nicolai Railway 
(87), the Moscow-Brest Railway (61), and on the St. 
Petersburg-Warsaw Railway (44); in 1873, on the Nicolai 
Railway (62), the Moscow-Brest Railway (56), and on the 
Warsaw-Vienna Railway (53). In 1872, the Livny, 
the Rjaskh-Skopin, the Novotorschok, the iv; 
the Lodz, and the Riga-Mitau Railways were free from 
accidents; and in 1873, only the Volga-Don, the Constan- 
tinov, the Livny, and the Novortoschok Railways. 

Conclusion.—Taken as a whole, says the Russiche Revue, 
the results of the working of the Russian railways in the 
years 1871 to 1873, must be considered as satisfactory, 
especially when it is considered what difficulties have to be 
surmounted by the railway companies, particularly b 
those farthest from centres of traffic. On the other hand, 
numerous well-grounded complaints on the part of the 
mercantile community have become loud, especially on 
account of the insufficiency of the accommodation afforded. 
Russian mercantile men, who, like those of other countries, 
have made the expedition of goods part of their calculations, 
and their profit in many cases depends solely on the proper 
delivery of their goods. But in a great many instances this 
timely delivery did not take place, more especially on the 
southern lines, and the mercantile class very often suffered 
severe losses through unpunctuality. The want of rolling 
stock on many lines, already referred to, particularly of 
goods trucks, was one of the chief causes of Qulayed thaie- 
mission of goods.’ Besides its Russia possesses 
only its water highways, affording adequate and cheap 
means of transmitting large quantities of goods. But unfor- 
tunately this water carriage can be made use of only during 
certain periods of the year, and, besides, thenumber of vessels 
since the construction of rail- 


use such means as the transport by water affords him, in 
case the railway, on the punctuality of which, his calcula- 
tions are fails him, Great are. ly the 
consequence, and it is a good sign that all the more im-. 
portant organs of the Russian press have, without exception, 
taken up this question, and have become the advocates 
of the mercantile threatened in their 
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LOCK GATES AT THE MIDDLESBROUGH DOCKS. 
(For Description, see the opposite Page.) 
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Works.—Messrs. Crawshay, 
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DETAILS OF LOCK GATES 
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placed as far from the heel posts as practicable. They | less if the structure had been rivetted up as it will be in TES 
Ste ct solid cast ison, 21 in. in diameter, by 7 in. in breadth, | India. The average weight of each span is about 133 tons NO FROM “* a 
with a steel axle 5 in. in diameter. The circumferences are | —the exact weight of the fixed and rolling ends differing _ Guaseow, ednesday. 
radiated from the gate pivots. The bearings for the axle are | sjichtly—the total weight of the ironwork in the entire] Glasgow Pig Iron Market.—Since the date of last report 
of gun metal 1 in. fitted into cast-iron frames spanning | bridge being about 1860 tons. Messrs. Handyside and Co. | the warrant been dull, with a downward 
the rollers. | Above this, and resting on the frames, are | erected each span complete before leaving their works, the | From Wednesday to Friday the price ranged from 8. 
wrought-iron 4in. in "of to the gates | i onwork being painted in parti-colours so as to facilitate — —— g for the week a oe On Mon- 
— suk tahe forgings Pillars Ar¢ | erection in India, adjoining members being distinguishable at ag aly Nagra eee, and, aieaels _ 
the of the gates Two bey cept ase tloteed into the a The ironwork was delivered at the port of ship- with a dull tone about 83s. 6d., but 7 uently improved 
square portion, to receive steel keys, by means of which the | ment at the rate of one span every three weeks, and this to Sdn, 6d., and receded again to Sie. Cd. cleing with eae 
pressure is adjusted. The’ pathe ou whieh the rales tava without disturbing the other arrangements at the works. at that price. The warrant market was depressed tc 
are of cast iron, 5} in. The length required for each a with sellers in the forenoon. at 83s. 6d. prompt, without 
see Be mate ep Be aoa, =—h oo 3 ELA eT Sie hee M aomheg ant aaron y nipaowt ig or olga 
any at the joints, irom plates, 1 in. thick, ac | THE COAL AND IRON TRADES OF THE | Sized, st w vers camo on, and the next business re. 
recessed into the masonry for a of 2 ft. on each side. was at 83s. 6d. prompt, closing firm, buyers 
These, as also the segments which rest upon them, are firmly WEST OF SCOTLAND® = Bas, od” sellers te per ton. A small amount of business 
secured to the masonry. The are at the top Ry Me, Basset Mens, He Mapai iepeder et Mines Se was done in the afternoon at 84s., closing sellers 84s. 3d. 
by wrought-iron bars, placed horizontally and vertically, the Eastern District of . Makers’ iron is now becoming a little more plentiful, and 
— into a large frame, and enclosing a heavy Tas anther stated thes the coal andl iron. trades of Beot- ee ae ee 6 EREES We cengend with 
mass 0 work. about 76, persons in raisi in week. 

The inner set of gates differ from those I have already aa sp peaeuey iepectona onl lapestene the tp manu- No.1. No. 3. 
described in the following particulars. Pe sane GS See facture of pig iron. The Scottish coalfield, from which these ey Be ae 
Seante of pre Ganmenee tm, Gian tos - | minerals are raised, stretches from St. Andrews on the Fife- -m.b., at Glasgow oe tee ae 0 
out, and of having lapped joints, the plates are butted, | shire coast to the Irish Channel, and is 1500 yards deep. It Sw i 6 ee 
and covering strips, 8 in. by } in., are used. The horizon is best developed in Lanarkshire, which, according to the Coltness a ovo - . ee $s 
internal are continuous from end to end, the| Report of the Royal Commission of Inquiry on the Coal}  Summerlee ,, ... w+ ow ae se 
vertical ones cut into short lengths, and rivetted to | supply (1871), contains upwards of two thousand million Carnbroe = 45_— wre tees S 3 ee 
them. Shi quuampemenh, dhewt By Digs 30 to 46, page S08, tons of coal, and was practically entire in 1820, except what Monkland =, we uses oe oe 
is simply used experimentally. "In consequence of this pair | was worked to supply the local demands. There wore then Clyde co oe Be 
of gates being lighter than the outer pair, it is necessary to no public railways, and the only public means of conveyance van, at Broomielaw ... ass =. 
allow the water to flow into the eee So eet was the Monkland Canal. Glasgow was supplied by pits in fengpan, oh Tat Denies « 1100 850 
their rising at high spring tides. winches are fixed | the neighbourhood, and on the banks of the canal, while the} Calder ” ~ 1126 84 0 
po pe ey O the walls, at suitable positions for opening | iron works were supplied by pits close to them. But the Glengarnock, at Ardrossan oo 1000 840 
and closing the gates, the chains from the winches being | whole output would not be « million tons of coal. After the| Eglinton » oo 900 800 
passed through tunnels built for the purpose. shire coalfield was up by the Monkland Rail- ” -- 900 800 

(To be continued.) way, and by the opening the Caledonian Railwa in 1850, at Grangemouth, selected 1050 — 
additional ite = opened, and coals wore sent all over the Shotts, ws woe aes . e HH 
system, ipped at Glasgow and Greenock. output ’ oe ove F 
BRIDGE OVER THE NERBUDDA RIVER. | of coal in that year was about 4) million tons. From 1 sa te ae Serene Senge) 


Ar a point about 40 miles from the junction of the 


Holkar (Indian) State Railway with the Great Indian | million 


Peninsula Railway at Khundwah, a station 352 miles from 
Bombay, the former line crosses the Nerbudda River by a 
bridge, the details of which are given in our two-page en- 
graving this week. The Nerbudda is a rapid river, rising 

floods 66 ft. above its ordinary level; it flows past the 
foot of the Vindyha Hills, at which point in its course it is 
intersected by the railway. The Holkar line extends to 
Mhow and Indore, and is constructed on the metre gauge. 

The Nerbudda Bridge is for a single line of rails only, 
and consists of fourteen spans carried on thirteen brick piers. 
The two abutments are also of brick, and like the piers have 
stone landings to carry the plates for the superstruc- 
ture. Each span is 60 metres (196.8 ft.) wide from centre 
to centre of piers. The spans are all of similar construction, 
and are made as seen at Fig. 1, which shows a part elevation 
of one span. The dimensions of the various members are so 
fully given in the engraving that it is unnecessary to repeat 
them here. Fig. 2 shows a plan on the top boom, and Fig. 8 
a plan on the bottom boom of each girder. There are a pair 
of girders to each span connected by the top and bottom 
flanges, as shown at Figs. 4 and 5. The triangular bracing 
is seen in front elevation at Fig. 6. The ends of about 
half of the main girders are fixed, whilst those of the other 
half are carried on rollers which form expansion bearings, 
as shown at Figs. 7 and 8, Figs. 9 and 10 showing the de- 
tails of the fixed The railway is carried by cross 
girders with solid web secured to the top boom of the 
main girders. The bridge was designed by Mr. A. M. 
Rendel, General Strachey having the general supervision 
and control of the Indian State Railways. ° 

One noteworthy feature in the detail construction of the 
bridge is that the angle irons forming the booms all break 
joint. The angle irons are thus, as it were, so bonded that 
although they are all enough to cover two bays of 
triangulations no waste sectional area is involved in 
The details are simple, best materials and 
workmanship being used in accordance with a very strin- 
gent fication. The bridge may be taken as the latest 
type of English construction, the rivet holes—which in the 
main girders are all drilled—fitting very accurately, and the 
abutting joints being planed with precision. The bridge- 
work was manufactured by Messrs. A. Handyside and Co., 
Limited, of Derby and London, who, in their practice, do 
not plane the ends of the large 5 in. x5 in. angle irons, 


to be equal to planing. In 
templates wee made of iron 
All holes, 
tudinal rail 


With regard to this deflexion, it is to be 
the connexions left to be rivetted up in India 
for the purposes of testing. The 
set 


by a self-feeding circular | th 


n 
permanent set was found Pa 


till the present time the production has increased with the 
extension of the railway , and it has now become 10 
illi e pits are of various depths, from 
80 to 180 fathoms, and, as a rule, they are not heavily 
watered. The coal is worked in about equal parts by the 
* stoop-and-room” method, and by the “ long-wall” method. 
Only about 10 per cent. is lost in the working. The estimate 
mal by Btn of the rents paid to proprietors is about 
830,0007. per annum; the wages being 2,000,0007.; sales, 
3,000,0002.; and the capital sunk in collieries, 3,400,0007. 
Coals, which, a year or so ago, were at such high prices, are 
now about their ordinary price. The inability of 
system to expand to the requirements of the late crisis, was 
one of the causes of high prices, of which the coalmasters 
reaped the principal benefit. But the railway companies, 
bound down by statute and old contracts, were little benefited ; 
indeed, they made a loss owing to dear coals. 

Referring to the iron trade, the author spoke of the 
Buname furnace, in Argyleshire, as being erected in 1750, 
and as being, therefore, the oldest in Scotland; although 
there may have been other furnaces in operation prior to that. 
Its make is about 800 tons per annum, Ulverston hema- 
tite and charcoal made from wood upon the spot, being the 
materials employed. But iron made from claybands and pit 
coal was first produced at Carron Iron Works, which were 
erected in 1760, the yearly make being no more than 
1500 tons. Various other blast furnaces were ‘between 
1780 and the end of last century in Lanarkshi i 
Fifeshire, and Clackmannanshire 

to 1829 did not amount in to more than 
,000 tons. The invention of the hot blast, and the dis- 
covery of the Airdrie and other ironstones led to 
the establishment of additional blast furnaces at i 
and the fg was raised to 197,000 tons in the year 
1840. discovery of blackband ironstone in Azreshire, 
Susmames} onl tho opeatog, af thn. seibeny apeiers-—pustion- 

; opening way system—particu- 
larly the Caledoni bied coal, i and limestone, 
to be readily and economically supplied, and in 1850 the 
annual make rose to 690,000 tons. In 1873 there were 152 
furnaces built, out of which 122 were in operation, 
ary p ee was 993,000 tons, of which Lanarkshire produced 

16,000 tons. All this is hot-blast iron. Not more than a 
third of blackband is now used in its manufacture, the re- 
mainder ney fen ope and hematite. The furnaces have been 
° improved that the average annual produce of each has risen 
rom tons 





it is brought from Haddin, i 
from Staffordshire. Hematite ls brought rom 








would of course have been | meeting. 


railway | i 


ire; but the total production | * 
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Bar 
Nail rods eee eee eee eee 1 
GAGE tons inthe corresponding week of Ines peas? ke 
. tons in i t) ear. 
of pig iron in Seems Oonaed and Co.’s aiken is now 


reduced Oo ebout 17,000 tons, and ay bold speculation well 
backed could, at the present time, ly “rig” the market. 


The Coal Trade.—There is very little of a favourable cha- 
racter to iti he 


Harbour, cranes at 8s. 3d. 
reg, ody splint coal at 9s. 3d. to 10s. 6d. ; house coal at 
9s: to 6d.; steam coal at 10s 6d. to 12s. 6d. ; smithy coal 
at 17s. In some instances furnace dross can be had at very low 
rates; and in one case the same material that was drawing 
10s. to 12s. per ton during the height of the coal crisis can 
now be had at Is. per ton. 


West of Scotland Association of Gas Managers.—The 
sixth pate wating of this Association was held 
S25 fe ee 
rom n o as well as associa 
from England. vice-presi 


burgh Gas Works, where were shown the new patent 
syste car! post > hee by Messrs. Young and 
tt. 
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3% | being the 7-in. 82 cwt. and 73 ewt. 


1) sist in all of 7650 rifled guns. 


of large calibre, the rest being smaller pieces weigh- 
ing from 95 cwt. downward. Of the naval guns, 
the complement is almost complete, there being 
only 9 pieces wanting, and these are all under 
manufacture, The carriages, however, are not in 
so forward a state, there being at present only 562 
completed, and 5 under construction, By far the 
larger number of the guns are of 7-in. calibre, 
weighing 63 tons, and costing either 628/. or 424/. 
each, according to the type of construction. Fol- 
lowing these the 9-in. 12-ton gun, costing from 
7402. to 1000/7. each, are the mostjnumerous, there 
being 157 of this class in the naval armaments, 
There are 98 8-in. 9-ton and 50 10-in. 18-ton 
guns, costing respectively about 800/. and 1100/, 
a gun. Of the two highest calibres very few are 
in service or even demanded, They consist of three 
natures of 12-in, gun, weighing 25, 35, and 38 tons, 
according to construction, and costing 1715/. and 
2153/. for the two first-named natures respectively, 
Of the 38-ton gun, only 4 are wanted, whilst there 
are 7 and 8 of the 35-ton and 25-ton pieces respec- 
tively. Only 6 of the 11-in. 25-ton gun are re- 
quired, and all these have been supplied, 

Turning to the armaments for fortifications we 
find them not to be in so forward a condition as 
those of the marine. 

They are distributed over eight different loca- 
lities, at Portsmouth, Plymouth, and Pembroke, 
Portland, Medway, Gravesend, Dover, and Cork. 
The defences of Portsmouth are of course the 
largest and most important, comprising 27 separate 
works, including those of the Isle of Wight, and 
adapted to mount ultimately 371 guns, and 
548 of smaller calibres.. The forts and lines of these 
defences are nearly all completed, and five of them 
are fully armed, but 485 8 are yet wanting. 
Next in raagiekr pes are the gy works, wi 
15 batteries and lines, comprising large guns, 
and 361 smaller ones; of these 40 of the former 
class and 267 of the latter yet wanting. The whole 
of these forts may be considered as fully complete. 
The six remaining fortifications will be armed with 
334 large rifles, and 202 others of 95 cwt. and under. 
Of the former 166, and of the latter 138 remain to 


be placed. 
‘Phe official returns show that the country now 
ssesses 4057 muzzle-loading rifles of all calibres, 
From the 7-pounder weighing 150 Ib., to the 12 in. 
calibres of 35 tons. This number includes no less than 


4 | 1226 cast-iron guns converted upon Major Palliser’s 


iystem, and consisting of 80-and 64-pounders. Of 

e wrought-iron guns the 9-in. 12-tons are the 
most numerous, 565 of them being in hand. Only 30 
19-in. guns have been manufactured, and 42 of the 
11 in., weighing 25 tons each. It appears not a 
little sin that only 135 small muzzle-] 
pieces, that is, the 9- der and '7-pounder stee: 
and bronze, are ed as being serviceable: Of 
breechloaders there is a very large stock in hand, 
but a number are registered as not rg fit for 
issue before they have undergone repair. ‘There are 
then 3593 of these weapons, the calibres 
guns. Of these 
881 exist, while there are no less than 1011 '40- 
pounders, . 

The British armament appears, therefore, to con- 
It may be interest- 
ing to obtain an approximate ‘idea of the outlay 
which has been incurred by’ the country in the 
manufacture of this ordnance. ; 

The annexéd Table givesthe cost of construction 


up to proof of the various ealibres. 
We give with the present number a doub Plate of| The Royal Gun Factory at Woolwich is capable 
the Nerbudda Bridge, on the Indian State Rat . The} of producing about 6000 tons of finished per 
description of this Plate will be found on page 802. annum, when the full complement of 1600 hands 
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BRITISH ORDNANCE. 

A VALUABLE report has recently ‘been issued 
the War Office containing statistics of the rifi 
guns now in the service and at Woolwich, and 
giving cree prose information S to durabili : 
powers of penetra’ cost, &c., of our guns. 
ceed’ that about 2500 guns are altogether re- 

to arm our fortifications and our navy, the 
latter a ig 625 of this number. e re- 


mainder forland service, 1837 are guns 





are employed. From the fact, however, that since 
January 1st of the present year only one 9-pounder 
6-cwt. gun has been ordered it, will be seen that the 
works are but little engaged. i 


Speaking generally 
the time to produce muzzle-loading guns at Wool- I 


wich is] in. of calibre per week, so that an 8-in. 

would require about two months for cop nee 
But this statement only holds good when the guns 
are being made in quantity, while the heaviest 
calibres cannot be comp so quickly under any 
circumstances. 

The most costly projectiles employed are the 
Palliser chilled shot, which, for the natures, 
cost complete with cartridge 7/. 12s, 11d, each, the 
shell for the same gun being 7/. 48., and the case 
shot only half that amount. 

With to the tests to which the service 
ordnance has been submitted we find that from the 
12-in, 35-ton class the greatest number of rounds 





393 
fired has been 152, with charges from 
90 Ib. to 115 Ib. of pebble powder, and wie ae of 
from 600 lb. to 700 Jb. weight. The maximum 
elevation given was 10 deg. when a range of 
4500 yore was obtained, the powder ay 
110 lb. With 5 Ib. more powder 4800 range 
was reached, The penetrating power of this, the 
heaviest of our artillery, is equal to the perforation 
of 14 in. armour upon ing of 
Warrior section at a range of 500 yards. The 192- 


25-ton type has been tested with 460 rounds, and 
powder increasing from 50 Ib. to 85. Ib. 
The highest range recorded with this gun is 


3761 yards with an elevation of 9 deg. 5 in,, and 
the penetrating power is equal to the perforation of a 
12-in. armour plate on the. Warrior backing,. with a 
range of 500 yards. ‘The 1)-in. of same 
weight as the foregoing, and tested, 3 in the highest 
anon only to mach i showed a maximum 
range 0 94 . a etrating power 
a to the i last nw i pa 


TasiE SHowrne Cost or Guns o¥ DirFERENT CALIBRES. 


Nature of Gun. Mark. Cost. 
in, tons. £ s. 4. 
12 35 L 2158 18 9 
8 23 L 2381 18 0 

wattoy Sees 

ak oes St aes 

0 868 11. 1005 10 2 

L 100010 4 

. e IL. 63116 7 

IIL 767 10 10 

IV., Vv. 739 17 8 

Pe ; L 802 6 6 

II, Il. 567 12 10 

; ; L 814 7 6 

IL, IIL 462 4 5 

7 1. 628. 4.6 

St IL, 42411 10 

7 90 cwt. 41417 1 

IL 34 3 i 

G4 pdr. 64 ,, III. 804 6 6 

IV. 218.17 0 

40 85 yy L 167 4 4 

16;, 124 I. 8415 8 

> 8 I. 3 6 8 

» 76" L 6019 5 

seen ey a $610 8 
9 " lb 

Bronze heme - IL 22.12 1 

Converted 80 pdr. 5 tons I. 127 0 7 

64 par. Lowe 79 18 6 

” 158 ,, 87 13 2 


‘aking these prices we find that the muzzle-load- 
ing rifles have been manufactured at a cost of 
about 1,600,0004, 

The 10-in. 18-ton gun, as compared with the 
natures previously mentioned, has shown much 
better results. Over 720 rounds have been fired 
seriedleame ng a soe ae on of projectile 
being 400 1b., an e pow increasing 
a 40 lb. to 75 Ib. yer clvation of 16 deg. 

i shows ranges yards, an: er 
to ori 11.in, plates on the Warrior backing at 
a of 500.yards. 

The highest number of rounds from any one of the 
9-in. 12.ton guns has been 1222, with powder poe 
rising as high as 60 lb., or double the ordinary " 
SOS aeeaereanre So an peeapnencoses 

a 


of 200, with the i service charge. 
this latter is increased to 501b. the same 


charges of 22.1b. .. 
inally, we may mention the 64- con- 
verted cast-iron guns, from one of w: 285 rounds 
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THE DIRECT UNITED STATES CABLE. 

‘Tue prospects of the Direct United States Cable 
being fai this year do not seem brilliant. The 
contractors have been at work at the deep sea 
section ever since the beginning of September, and 
at present the ¢ ition has returned to port, 
ha laid 600 miles and lost the end, and in 

ppling have no doubt broken off a portion of 

thie amount, perhaps some 40 miles. 

Such a result in the year 1874 must be termed a 
perfect failure. For since it is almost im ble, 
with our present experience, to lose a cable irre- 
trievably now in 2 fathoms, the nearest ap- 
oe as it altogether must be termed a 

ure, and to get only 600 miles, have two faults 
in that distance, lose the end after getting it on 
board, and return with picking-up machinery broken 
down for a fresh start in winter, is about as near 
losing a cable as it is possible to go. 

When we consider the great experience that has 
been gained in this branch of engineering during 
the last twenty-five years, the question naturally 
arises, how is it that contractors with a good con- 
tract price cannot manage to do better than this. 
We are constrained to state in answer our opinion, 
that neither the directors of the Direct United 
States Cable Company, nor the contractors, appear 
to us to have shown the slightest desire to avail 
themselves of the experience already gained, by 
obtaining the advice or co-operation of some of our 
engineers experienced in such work, Yet the services 
of the engineer who laid the three first Atlantic 
cables, and several other engineers of experience in 
such work, were no doubt obtainable. 

On the Pe. the Direct eae, Cente Cable 
Company there not appear in the prospectus 
even the name of any engineer at all. Yet our lar, 
telegraph companies rarely, if ever, come before the 
publ now without the names of some of those 

8 of engineers who have made the supervision 
of this special work the principal branch of their 
practice. The cables in such cases are tested by the 
engineer’s staff during manufacture, and the laying of 
the cable is watched carefully by them or their staff 
night and day, and every event and position re- 
—- of the princi being always on board 
with expedition. is is as it ought to be, and 
when work is carried out in this legitimate manner 
it has a right to the highest confidence from the 
public. When accidents occur during the laying of 
a cable, it is still more necessary to have each step 
carefully watched and the final state of the cable 
certified as safe, electrically and mechanically, by 
the testimony of independent witnesses, whose re- 
putation and experience are beyond dispute. 

Although we gave in our number of September 11 
credit to Messrs. Siemens for pluck in being the 
first firm outside the Telegraph Construction Com- 
pany to undertake a contract for an Atlantic cable, 
we can scarcely give either the Direct United States 
Cable Company or Messrs. Siemens credit for much 
i and in submarine telegraphy certainly 
discretion is the better part of valour. 

- Ona — such end nia, beeen 
capital, v ighest ‘essio vice pro- 
tle should the engaged v4 the yea wna 
of the Direct United States Cable Company from 
the outset; whilst, as regards the contractors, if 
half a dozen of the best engin 
tricians practised at such work could have been 
procured even at a cost of three or four per cent. on 
Tay be cqeniion of snling on) gine ® 
e Oo} g a 
cable we have, first, the chances of air holes and 


bad ts ~ a ae 
t supervision i y expe- 
Sen men is necessary to Bm cee cm thay gt 


we i the 
chances of faults that have ae ank cee 








With a cable to lay, having throughout its entire 
length the first attempt of Messrs. Siemens to cover | 
wire with gutta air holes, bad joints, wants 
of ean ae other ~ — naturally to be 
ex , and, consequently, the most experienced 
electricians that eabibe procured should have been 
engaged, in order to detect and localise such faults 
promptly when they broke out, so that no mistake as 
to whether the fault was miles astern, or 
forty miles down in the cable tanks, should occur. 
With such chances of faults and the late season 
of the year, it is evident that every known precau- 
tion to insure success in paying out, picking up, 
and grappling should have redoubled. The 
icking-up gear should have been made of such a 
strength, particularly in its spur gearing, as to pre- 
vent the possibility of failure. 

This would have been attained easily by con- 
sulting engineers experienced in the work; but it 
is in the general superintendence on board in the 
passing the cable from stern to bows—an operation 
which, by-the-bye, we always understood the two 
rudders of the Faraday were specially intended to 
obviate—letting go buoys and getting cable on 
board from the grapnels, securing it when there, 
and other operations of a similar description, that 
experience and skill is required. All this has been 
learnt before—how an air hole, bad joint, or piece 
of broken wire leads to picking up, how inaccurate 
tests lead to cuts in the wrong piace, and weak 
picking-up gear or unskilful handling of the cable 
to a return to port. 

Viewing these facts, it is certainly extraordinary 
that on this expedition no advantage was taken of the 
experience at hand, experience which, if fairly brought 
to on the subject at the proper time, would no 
doubt have caused the cable to be laid in the summer, 
with proper machinery and a skilful and experienced 
staff. e expedition, we understand by Mr. Von 
Chauvin’s letter in the Daily News of the 12th, will 
forthwith leave Queenstown to resume operations. 
That letter states that the cable was “broken in 
a heavy gale, owing to the Faraday having to haul 
back for a slight fault. Grappling was immediately 
commenced, but a succession of heavy gales, and 
the unfavourable state of the bottom, prevented 
the success of the operations, although the cable was 
brought to the surface on the second day after the 
accident, but slipped again on account of the ex- 
ceedingly heavy sea prevailing at the time.” 

Now we cannot quite understand the puttin 
down a grapnel immediately after the cable had 
ee in a heavy gale, and consequently in the full 

eight of a heavy gale. Such an operation, to say 
the least, was pe: and it is a perfect marvel 
that the Faraday did not lose her grapnel rope. We 
can safely say that any other ship would have done so. 
The slipping of the cable when once at the bows 
is accounted for by an exceedingly heavy sea. The 
question is who certifies to the heavy sea which just 
permitted a cable to be got to the bows and not got 
inboard, or if got inboard slip immediately ? 
The “ succession of heavy gales” does not seem to 
coincide with so much grappling as was performed. 
The picking-up gear was injured “ owing to the 
rocky nature of the bottom;” then we would ask 
who advised this route for the cable? 

** The contractors,” Mr, Von Chauvin 


proceeds to 
say, ‘intend to abandon en sy of the cable 
y 


which has been found to lie on und, and 
which extends for thirty miles, and toeffect the splice 
at a more suitable t which has already been 
ascertained by 80’ gs, and then to New- 


foundland, avoiding the unfavourable bottom, and 
thus finish the work of laying our cables,” 

Now the question is, how much the contractors 
have broken off in grappling ; it may be thirty miles 
or more, and thus the contractors are only aban- 
doning what they are com toabandon. Lastly, 
the question of where the fault is, whether inboard, 
in piece broken off in grappling, or in the por- 
tion leading from shore, is not stated, and yet is an 


important point in forming an opinion as to the |i 


future duration of operations, 





600 miles, the chances are that four more will occur 
in the 1300 miles. If we take this with all the dis. 
advantages we have pointed out, we shall be very 
much surprised if the cable is laid this year, in spite 
of the bold intention of Messrs. Siemens to { 
or the opinion of the directors of the Direct United 
States Cable Company after consultation with the 
contractors, having no engineers to consult with, 
“that taking all circumstances into due considera- 





tion, the laying of the company’s Ireland-Newfound. 
land cable will soon be completed.” We are not so 
sanguine, 

STEAM JACKETS. 


In the course of the discussion on the use of steam 
jackets which took place in our columns during the 
early part of the present year, we published a letter 
from Mr. B. W. Farey, of the firm of Messrs, 
B. Donkin and Co., of Bermondsey, in which he gave 
the particulars of some valuable experiments carried 
out at = works of that pe on & compound beam 
engine, these experiments showing the great gain 
effected by the use of the steam jacket when wb 
ing at high measures of expansion. We are now 
indebted to Messrs. Donkin for particulars of some 
other experiments showing the effect of steam 
jacketting on a non-condensing engine working at 
very moderate degrees of sion and under con- 
ditions which agree with those existing in a large 
number of the non-condensing engines which are to 
be found at work at small factories and other places 
where a small amount of steam power is required. 
Under these circumstances the experiments have a 
special interest. 

The engine on which the experiment was carried 
out was one of a pair of compound beam engines 
built in 1838, and which at one time drove Messrs. 
Donkin’s works. Having long been supplanted in 
this work by a larger engine, Messrs. Donkin have 
retained the old engines in their place for experi- 
mental purposes, and have modified them in various 
ways to enable trials to be carried out under dif- 
ferent conditions. In the case of the experiments of 
which we are about to speak the low-pressure piston, 
&c., of one engine was disconnected and the high- 
pressure cylinder was fitted with suitable double 
slide valves, so that the engine could be driven as an 

i non-condensing engine, at different degrees 
of expansion. The cylinder is 7, in. in diameter and 
2 ft. 24 in. stroke, and is steam jacketted, the cylin- 
der being let into the jacket and the joint made 
with iron cement. The steam casing was proved 
to be perfectly steam-tight, and the cylinder and 
piston were in good order and free from leakage 
when the experiments were made. The steam pas- 
sages are cast on the cylinder, and the slide is near 
the top, so that the passage leading to the bottom 
of the cylinder is very long. Thus the capacity of 
the top passage is 60 cubic inches and the clearance 
space above the piston 21 cubic inches, making a 
total clearance at the.top of 81 cubic inches; while 
at the bottom the capacity of the is 155 
cubic inches, and the clearance below the piston 34 
cubic inches, ing a total clearance space at the 
bottom of 189 cubic inches. ‘he top clearance 
spaces thus amount to 7.4 and the bottom clearance 
spaces to no less than 17.2 per cent, of the volume 
swept through by the piston, the mean clearance 
being thus 12.3 per cent. The effect of this large 
percentage of clearance made itself felt in some of 
the iments, as we shall show hereafter, the 
valve set so as to give no cushioning. . 

As we have said, the engine on which the experi- 
ments were made is one of a pair, and advantage 
was taken of this fact to obtain a constant resistance 
in the following way : The slide valve of the fellow 
engine was taken out and that engine was made to 
draw air into its cylinders and force it out again 

e ends of which were furnished 
the resistance to both in-going an 
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SE 
EXPERIMENTS ON 4 Beam Enxcine Worxine as 4 Hieu-Pegssune Non-Conpzxsinea Encrxz; ar B. Donxrm anv Co.’s Factory, Barmoxpssy, Loxpon, 8.E. 
Cut Off at Three-Eighths of Stroke. Full Steam. Full Steam Throttled. 
With Jackets. | Without Jackets.| With Jackets. | Without Jackets.| With Jackets. Without Jackets. 
Number of experiments... son “a ots 5 og 1 2 8 ~4 5 6 
Daration of experiments ... ous ooo eee A peat 4} hours 4} hours. hours hours 8 hours hours 
Total indicated horse power ove “ eee ove eve 6.41 4.94 hy arr 4.52 on 
Pressure of steam in boiler house ove ‘ os 45 1b. 46 Ib. 45 Ib 45 Ib. 45 Ib 465 Ib. 
Revolutions per minute... ove ove oe . 48.31 44.81 61.17 46.82 46. 00 
Total quantity of water from jackets see vee + 240 Ib. Olb. 131 Ib. 0 Ib. 141 Ib 0 lb. 
Quantity of feed water evaporated from boiler iid os aie 1625.6 lb. 1693.7 Ib 1546.9 lb. 1630.0 Ib. 1004 0 Ib. 1259.0 lb, 
Ditto ditto ditto per indicated horse power per hour 56.35 lb. 71.69 Ib. 53.18 lb. 62.651 lb. 74.04 Ib, 83.28 Ib. 
Number of a pares cardstaken ... see oe ve de en pe, bade 22 4 dog [313 dog's L 26 24 
Temperature of outer air ... ooo ave eve leg: % g--33 g|3l ¥ deg. 87 deg. : 
Temperature of engine house eve <6 ee . 62 deg. 59 deg-—66 deg. est deg.—74 deg. | 59 donned deg. 67 deg.—80 deg. | 61 dog ak deg. 
As by" Initial pressure of steam in cylinder in pounds 42 39 444 41 25 27 
indi oon. Final me e ia ae wi 8 64 27 258 103 14 
pressure of steam in cylinder for calculating indicated horse power 23.97 Ib. 19.93 Ib. 37.31 Ib. 34.30 Ib. 17.89 Ib. 19.365 lb. 
Feed water after deducting 30 lb. per hour constant ... ons «| 331.2 Ib. per hr. | 324.1 Ib. per hr. | 532.16 Ib. hr. | 526.36 Ib. hr. | 304.68 Ib. hr. | 389.68 Ib. hr. 
Ditto ditto ditto per indicated horse power per hour 51.66 65.62 50.84. 50.14 67.40 77.8. 
steam jacket extended round the large cylinder (the stroke. The clearance spaces amounted to but| London and the Metropolitan Board of Works, to 


piston of which was as we have said disconnected), 
and as there was a considerable length of 2-in. 
steam pipe between the engine and the boiler, it was 
desirable to ascertain what quantity of steam was 
condensed in the pipe and jacket when the engine 
was still. ‘This was accordingly tried for five hours 
at a time on two occasions, and the quantity con- 
densed was found to be 30 Ib. per hour in each case. 
In the last line but one of the above Table the whole 
of this 301b. per hour is deducted. Altogether six 
experiments were made, and the results are given in 
the above Table. The expression ‘full steam,” 
we may remark, corresponds to a cut-off at about 
two-thirds of the stroke. 

In examining the results recorded above our 
readers will probably be especially struck by two 
points, namely, first that the quantity of water 
used per horse power per hour, is in all the experi- 
ments large, even when the steanr jacket was in 
use, and, second, that this amount was actually less 
during experiments 3 and 4, when working with full 
steam, than during Nos. 1 and 2 when the steam 
was cut off at three-eighths of the stroke. We are 
inclined to attribute both these results in a large 
measure to the excessive amounts of clearance and 
to the manner in which the valve was set. The 
diagrams taken from the engine show an entire 
absence of compression, the corner where compres- 
sion would show itself being perfectly square, while 
as a consequence of this the existence of the large 
clearance spaces necessarily caused a serious loss. 
When cutting off at three-eighths of the stroke a 
portion of the effect due to the steam in the clearance 
spaces was obtained during the expansion, and the 
absolute loss by clearance under those circumstances 
would, therefore, be less than working with full 
steam, and ame aw. a smaller amount of expan- 
sion. But although the absolute loss by clearance was 
less when working with the earlier cut-off, the amount 
of work done—or the power developed—was in this 
case also reduced and in a greater proportion, and 
thus with a less absolute loss there was a greater 
proportionate loss by clearance, and this counteracted, 
in a large measure, the benefits derived from the 
increased ratio of expansion. Other sources of loss 
would also have a greater "mp effect when 
the engine was indicating but a very small power. 

The great thing shown by the results, however, 
is the decided effect exercised by the steam jacket 
even when working with full steam, or with full 
steam throttled. Under each of these two condi- 
tions it effected a saving of nearly 18 per cent., 
while when working with a cut-off at three-eighths 
the stroke, the saving rose to nearly 28 per cent. 
The great increase in the mean cylinder pressure due 
to the use of the steam jacket is also remarkable, 
and altogether the results are of much interest. 

_ While speaking of this subject we may also quote, 
in addition to Messrs. Donkin’s experiments, the 
results of some trials carried out by M. Hallauer, 
who a few months ago contributed a communication 
on the subject to the Bulletin de la Société 
Industrielle de Mulhouse. M. Hallauer’s experi- 
ments were made on a couple of Corliss — of 
identical dimensions and general design, the only 
difference being that the cylinder of one of these 
engines was steam jacketted, and that of the other 
was not. These engines had 20.08in. cylinders, 
41.73 in. stroke, and were run at 55 revolutions per 
minute, with steam cut off at one-tenth of the 


3 per cent. of the volume swept through by the 
piston, and the initial pressure of steam in the 
cylinders was practically. identical in the two en- 
gines, being 73.3 1b. absolute in the case of the 
engine with the unjacketted cylinder, and 74.3 lb. 
in the case of that with the steam jacket. Not- 
withstanding this a ent in the initial pressures, 
however,-and the fact that the cut-offs were the 
same in both engines, a far higher mean pressure 
was, as in Messrs. Donkin’s experiments, obtained 
on the engine fitted with the steam jacket. M. 
Hallauer, in his memoire, adopts a mode of com- 
paring the engines by what he terms absolute indi- 
cated horse power, this being the indicated horse 
power calculated from the steam line of the indicator 
diagrams, and — a perfect vacuum in the 
cylinder during the exhaust stroke. In the sub- 
joined Table we have retained this mode of com- 
parison; but we have also added the effective 
powers developed by the two engines, as calculated 
from the data given by M. Hallauer, and we have 
corrected the results for the difference between the 
values of the British horse power and the French 
Sorce de cheval. ‘The results are as follows: 


Engine with Engine with 
upjacketted jacketted 
Absolute indicated cylinder. cylinder. 
horse power de- 
veloped coe 69.01 HP. 101.18 HP. 
Effective indicated 
horse power de- 
velo ‘ 56.82 HP. 83.15 HP. 
Water consumed 
per absolute indi- 
cated horse power 
per hour eve 23.58 Ib. 17.88 Ib. 
Water consumed per 
ee indicated 
orse er 
hour es <a 28.92 lb. 21.98 lb. 


Here again we find the influence of the steam 
jacket most marked, the consumption of water per 
effective indicated horse — ia the two engines 
being nearly as 4 to 3. The amount of steam con- 
densed in the jacket M. Hallauer gives at 3.84 per 
cent. of the whole steam used, but this seems to us 
a remarkably small poe geneens under the circum- 
stances ; we should have expected more than twice 
the amount. The relative dryness of the steam 
used by the two engines was determined by M. 
Hallauer, and was slightly in favour of that with 
the unjacketted cylinder, the amount of water in 
suspension in the steam being 4 and 5 per cent. 
respectively. Carried out as M. Hallauer’s ex- 
periments were on an entirely different type of 
engine, a comparison of the results obtained by 
him with those deduced by Messrs. Donkin for the 
trials we first described, is of much interest. As will 
be at once seen, the results all afford decided evidence 
of the benefit to be derived from steam jacketting, 
and for this reason we commend them to the i 
attention of those of our readers who are still doubt- 
ful as to the advantages of the practice. 


GAS COMPANIES’ REPORTS. 
Durinc the past month some very important re- 
ports have been published by the leading gas com- 
nies of the metropolis and provincial cities ; the 
ollowing gives some of the 1 g particulars, which 
are of great present interest. In two preceding articles 
we have remarked on the steps which are 








insure not simply a low price, but such a price as 
shall at all times be consistent with the interest of 
the consumer, as well as that of the companies, the 
intention being to fix such a price as shall be 
according to some definite rules instead of the 
capricious method now in force. 

n explaining the reason for a necessity of in- 
crease of price during the past, and in some cases 
during the present and following year, most of the 
gas companies of England and Scotland have 
pleaded increase in the cost of coal, other materials, 
and labour, attended with a reduced receipt of 
revenue from the sale of residual products. On the 
other hand, all the companies admit that they have 
had an increased sale of gas. ‘The most remarkable 
point “ the ge epost. is, that in numerous 
cases the position of the companies carrying on their 
works actually placed over the coal mines supplyin 
them, has been worse than that of others situa’ 
above a hundred miles from the coal supply. This, 
in London, is a most rémarkable feature, and leads 
to the belief that the yr nag gas companies, 
despite the high price they have to pay for coal, 
owing to carriage for distances varying rom 100 to 
300 miles, must carry on both the financial and 
manufacturing details in a much more business-like 
manner than is done in the provinces, where in 
many instances the carriage of coal is nominal, 

For the purpose of comparison in such matters, 
and also to illustrate the chances that would arise 
of benefit or otherwise to the consumer by a transfer 
of the gas works from private etm, ter to public 
authorities, as is now so universally advised, we 
shall select meee of works carried on in London, 
Birmingham, Glasgow, &c. 

First, we wish to draw attention to the report of 
the Chartered Gas Conpaty: which is not only the 
largest in the metropolis, but we believe perhaps 


the largest in the world. By reference to our pre- - 


ceding article at page 269 ante, it will be seen that 
the City Corporation and the Metropolitan Board 
of Works have taken strong steps against this com- 
pany fora reduction of price, and the latter Board talk 
of applying to Parliament in the ensuing session to 
commence works to compete with it and the other 
London companies. As might be naturally expected 
the Chartered Company have come forward in their 
own defence. The directors early last month in- 
timated their intention to voluntarily reduce 
their price to 3s. 9d. from 5s. per 1000 ft. for the 
year 1875. The following is a summary of their 
report read at the half-yearly meeting held on the 
2nd of October. 

They first notice the increase of price which they 
obtained at the commencement of 1874, and state 
that the subsequent reduction of the price of coal 
has placed them in an advantageous position as re- 
onaiie cost of material. After remarks on the de- 
tails of their works they enter into an elaborate 
defence of all the charges that have been made 
against them,.and which we have stated in our two 
preceding articles already referred to. They show 
that on the faith of Acts of Parliament — 
them an annual fixed dividend of 10 per cent., 
the shares issued since the ing of the Gas Act 
of 1868 had been subscribed for, With to 
the charge that the directors had condi their 
affairs in an extravagant manner, by unnecessarily 
increasing their share capital, they show that no 





to be taken by the Corporation of the City of 


less a sum than ],677,500/, had been raised since 
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negotiate with the owners of the required property, 
Bos mh eapense bhoeld be’ Indurvoa ip ine 
the new sewers until such land is obtained. They 
urge the necessity of sufficient ventilation of the 
sewers and house drains, and the adoption through- 
out the town of improved gully catch-pits to prevent - 
the ingress of street detritus, &c. In regard to the re. 
mainder of the excrementitious » collected in 
the middens. and ashpits, and all other refuse not 
removed by the sewers, including all the daily waste 
of the town, they advise that all refuse from the 
slaughter-houses, the cattle-market, urinals, cow- 
houses, and stables should be rigidly excluded from 
the sewers. They consider that the frequent and 
systematic collection by the local authority of all 
refuse not disposed of by the sewers should be 
effected. They propose the immediate establish. 
ment, at a cost not exceeding 100/., of gar ental 
privies on the Manchester system, and if found 
suitable, their gradual introduction in place of the 
present privies. : 
Such are the leading recommendations of the 
committee, and they seem to show remarkable 
common sense. The next question is that of gettin 
the means of carrying them out. They recommen 
that the corporation should at once seek for greater 
wer than they but meanwhile much might 
done to alleviate present evils. They give a 
graphic account of the present dangerous state of 
privies, dust-bins, ashpits, &c., and point out that 
such necessitates immediate action on the part of 
the corporation. It appears that the better class of 
cottages throughout the town have either a separate 
privy, or one between two, but im courts, yards, 
and squares, in crowded neighbourhoods, not more 
than one or two for eight, ten, and twelve houses, 
and cases exist where there are more than twelve 
houses to one privy. Certainly we think, beside 
the sanitary, the moral character of such a state of 
things deserves the serious attention of the autho- 
rities. Taking the number of houses at 9500, it is 
estimated that there are about 3000 privies, or one 
to at f three houses, These privies are principally 
emptied by farmers for the sake of the manure, 
only about one hundred being cleaned by the 
sanitary authority. The emptying takes place about 
once a year, but of course a ion of the contents 
is left at the bottom, producing abominable smells. 
There seems to be no proper provision for remoy- 
ing liquid house refuse. In every part of the town 
the refuse matter is allowed to accumulate in soil 
bins unfit for its reception; many of them are 
exposed to the air, are leaky, and otherwise defec- 
tive. The accumulation is allowed mostly to take 
place in summer, the most dangerous part of the 
year, the farmers being then busy with the harvest 
and unable to cart the refuse away. With a few 

































































mark that gas is so universal a necessity in Glasgow 
der | that the lodging of the poorest workman is supplied ; 
the supervision of independent and generally hostile | in fact the sight of a burning candle in the city is a 
officers, holding public a tments, and rendering a It appears that the total of capital involved 
their accounts f re to the company to the| by the gas undertaking is 1,044,000/.; the total 
Government or other public officials appointed by | cost of manufacture for the past year was 253,400/., 
Act of Parliament. ey state that the illuminat-| with a rental from gas of 324,000/., and from resi- 
ing power the ze been to supply is higher than|dual products 31,500/. Glasgow has the double 
that required ho any other metropolitan company, | advantage of having an abundant supply of the 
while the initial price they are allowed to charge is| best coal for gas purposes, and what is of equal im- 
in proportion less than of any other naw sh portance, their engineer, Mr. Foulis, whose retort- 
In respect to minor charges which have been brought Fee ogy Ric ypeoer we illustrated at page 263 ante, 
against them, they di of them in the summary | holds a high position in his profession for practical 
manner of retorting on their opponents, or of total de- | knowledge and business tact. It is more tl ro- 
nial of their truth, The conclusion of the report was, | bable that the present financial difficulty arises from 
doubtless, to the shareholders, the most pleasing| the large amount of capital sunk in the works, in 
part of it, being a declaration of dividend at the | anticipation of a continued increase in the demand 
rate of 10 per cent. on the ordinary shares and the | for gas, and as this is supplied the revenue will 
ability to carry over to the credit of the next half e the managers to reduce what is certainly a 
year in June asum of 34,318/. It —— that during | very high price for such a place as Glasgow. 

the last half year 236,58] tons of coal were car-| ‘The Dublin Gas Company, it appears, is slowly 
bonised, producing 2,300,386,000 ft. of gas, thus | recovering from the disastrous state of its financial 
giving an average production of 9723 ft. per ton, of | affairs. On carefully perusing the facts which we 
which 8634ft. were actually sold, the remainder| have given it will be —— that in each case, 
being either lost by leakage or consumed on the | although the high price of coal has been to a large 
premises of manufacture. extent the cause of a high price for gas, much of it 

Want of space prevents us giving the details of | has been due to want of economy in conducting the 
reports of other metropolitan companies and of | affairs of the various companies. It is a remark- 
some in the suburbs, as the Metropolitan, Phcenix, | able fact that whenever a private firm is converted 
Crystal Palace, &e. We, therefore, next turn to| into a joint-stock company the annual net profits 
consider the condition of the gas supply in the| become less per cent. on the working capital, A 
provinces, salaried official cannot possibly have that stimulus 

At Birmingham meetings have been recently held | to exertion which is possessed by the individual 
of the two gas companies supplyin that town and | members or partners in an ordinary business, From 
its suburbs, and some remarkable differences occur | this cause may be deduced the reason why com- 
in regard to their financial results, evidencing the 
necessity of ‘‘ due care and management,” the bone 
of contention against the London companies. The 
Birmingham Gaslight and Coke Company have been 
enabled to declare a dividend of 6 per cent. per 
annum, being an increase on the previous dividend. 
One important item in the receipts out of a total of 
about 80,000/. is that of nearly 7000/. for residual 

roducts, while 90002. suffices to pay the dividend. 

ence the residual products have produced about 
seven-ninths of the sum required to pay the half- 
yearly dividend, The other company had a very 
different state of affairs to set forth.; The Birmingham 
and Staffordshire Gas Company's operations for the 
half-year, although amounting in value to 184,616, 
presented only the paltry sum of 1263/. to to 
profit, consequently they had to fall on to their 
reserve fund to pay dividends to the extent of 
26,163/. to pay a total of 27,4264. This fact, of 
course, led to an animated discussion, the gist of 
which was, as is usual, viz., charging the directors 
with want of due care and management. It appears 
that the engineer was made the scape-goat of all 
the sins of omission and commission. 

Glasgow, of all other places, is the Jast we should 
have expected to be in difficulties in to gas 
matters. Some fifteen years it was the boast of 
the authorities that its gas and water arrangements 
were unequalled in any respect. The opening of 
the Loch Katrine supply of water was intended to 
have es the wants of a far larger popula- 
tion than the present, yet during the past summer 
we have frequently read of a short supply in some 
districts. By the report of the —s of the 
Town Council, held on the 17th ult., we find that 
the gas matters are in a very unsatisfactory state. The 

accounts being moved for approval by the Lord 
Frovost, Mr. Finlay, in seco g the motion, ad- 
mitted there was fault “‘ somewhere,” and that the 
production of gas per ton of coal was very small. 

With the characteristic caution of the Scotch he 
stated that it might arise within their, own works, 
or from the quality of coal suppli xd to them, or 
from both causes, It appears that during the past 
year the total of coal carbonised was 187,815 tons, 
affording 1,604,125,000 ft., or at the rave of 8541 ft. 
per ton. We have seen that the Chartered Com- 
pany, in a ee 9723 ft., using chiefly 

coal, while 





















































panies so frequently get into financial difficulties 
which puivate firms avoid. : 





SEWERAGE AND SEWAGE OF IPSWICH. 


In our issue of February 20th of the present year 
we noticed certain proposals which had been made 
in regard to improvements in the sewerage and 
the disposal of the sewage of Ipswich. These ques- 
tions have laid in a up to the Y oarvel at 
the last meeting of the Town Council held September 
80th, however, they were revived, and a report of 
the Refuse Removal Committee was read. After 
referring to the difficulties that naturally beset the 
subject, they draw attention to the defective sanitary 
condition of the town, which had been brought under 
the notice of the Council during the last twenty- 
five years, Among its causes and effects, they men- | exceptions the privies of the entire town are con- 
tioned the excessive infant mortality, and unduly | structed upon what may be termed the common 
high death-rate in certain districts, the constant | privy plan. 
presence of zymotic disease, the discomfort caused| It appears, that before coming to any decision the 
to the inhabitants and visitors by the foul state of the | committee invited informati mn frote authorities 
bed of the Gipping, the accumulation of fecal matter | of many places in England. Mr. J. E. Ransome, 
at St. Peter’s and Cliff ~ which with other | who spoke as chairman of the committee, proposed 
sources of nuisance called loudly for improvement. | the reception and adoption of the report, entering 
It appears that out of 10,000 houses in the borough, | into minute details supporting the statements it con- 
only 850 are supplied with water-closets, ‘and of | tained, and intensifying the account of the sanitary 
these 400 empty into the sewers, and the remaining | evils under which Ipswich labours. His descrip- 
are dead-wells. We a rare x the borough on /| tion of some districts painted the state of the town 
the honest e. which this report affords. Well} in such black colours that it would seem almost im- 
would it be if other corporations showed a similar | possible to believe. He entered into the financial 
amount of straightforwardness. part of the question, instancing Rochdale as to 

‘They next turn to the remedies for these evils.|the value of refuse which might be sold; our 
It appears that a general intercepting sewer had | readers will find some remarks, &c., on the system 
been proposed, but the committee draw attention | there adopted in our issue of July 3rd, in the present 
not only to the enormous expense it would entail, | volume. Mr, Ransome adopted the views that we ex- 
but also to the question of a necessary increase of | pressed in our former article on the Ipswich sewage, 
the water supply were the water-closet system uni-| namely, its disposal by irrigation. Mr. Turner 
versally adopted, instancing Liverpool as one illus- | advocated the views of the Sewerage Committee 
tration. After referring to the plans proposed by the | in regard to the construction of an intercepting 
Sewerage Committee, many objections to which | sewer, and while admitting that the report we have 
they strongly urged, ially a proposal | summarised was very useful, it was at the same time 
of sending the sewage into the river, they point out | extremely mischievous, He then entered into a 
the legal difficulties in reference to the foreshore, | variety of details which would not be of interest to 
and adjacent landowners’ opposition, and make a | our urging the construction of the sewer 
series of suggestions which they recommend the|and the discharge of the sewage into the river. 
corporation to adopt. Numerous members of the Council their 

irst is that of constructing intercepting sewers | views on the subject, and Mr. Piper, in concluding 
ordin cannel is the staple of the | for the Ipswich and Stoke sides of the river, deep | the discussion, ur immediate decision. At last 
Glasgow Works. It is not surprising that some of | enough to drain the basements and cellars of the | Mr. Westhorp moved that the report of the Refuse 
the Council made strong remarks on the ral | town, into which all sewers must discharge them-| Removal Committee be received, and that the re- 
management, especially in to the uction | selves. Their contents are to be received in suitable | commendations in respect to slaughtér-houses, the 
of gas per ton of coals, w ao rw apparently be | tanks, and to be pumped thence on to land acquired | cattle-market, collection of refuse, &c., be adopted, 
raised to 10,000 ft. This would have afforded a/|for the purpose. To obtain such land it is recom- | and finally this was agreed to almost unanimously. 
total of 1,878,150,000 ft., and have given an addi-/ mended that immediate steps should be taken to| We are glad to find that, at last, the authorities 
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of Ipswich have determined to rid themselves of.a 
state of sanitary evils that is a disgrace to any 
community. We again congratulate them on the 
courage with which the Refuse Committee exposed 
the defects of the town. We are also glad to find 
that they have resolved not to cast the sewage into 
the river, the robable danger of which we have 
eady pointed out. The only further hope we have 
to express is that, Ipswich will not be content with 
« good resolutions,” but at once proceed to carry 
out. Ifthey have not the powers that may 
be, ultimately, required, let them, like Rochdale, use 
what they have gat, .We assure them that they are 
safe to have every possible help from the 
Government B i£ they place their condition 
frankly before that body. 





gutiis BOMBAY HARBOUR. 

Ir would seem as though Bombay never could be 
satisfied with what.is provided for her commercial 
welfare, but that her friends must ever be urging 
her demands for fresh commercial facilities, which, 
when acquired, do not always turn out to be exactly 
what she would have chosen for herself. Not very 
many years ago @ most popular governor of Bombay 
commenced the construction of a new Government 
House, which, after several ‘revised estimates” 
had been sanctioned, was ultimately completed for 
asum so much in excess of the original estimate, 
that it has become almost a byword, and the extra- 
vagant expenditure at Gunnesh Khind is quoted as 
a warning against the adoption of any project that 
is not, for the moment, popular. A few years back 
Bombay was sadly in ne 
tion, a8 none of its then existing docks were capable 
of receiving the Indian transport ships, nor an iron- 
clad, should the exigencies of war demand that the 
latter should receive repairs at Bombay. Accord- 
ingly a fine big hydraulic lift dock, with all the 
latest improvements, was sent out to meet the re- 
quirements of the commercial capital of Indi. dae 
toy was no sooner obtained than the spoilt 
ceased to value it, and it was thrust away as far 
from the town of Bombay as possible, and. put into 
a corner behind Hog Island, with a view, a) ntly, 
of making it as inaccessible as ible. mbay is 
now crying out for something more, and this time 
it is a close harbour that is demanded, but unfortu- 
nately it happens that there are two rival sites, 
situated side by side, each claiming the precedence 
on one score or another. In the first place there is 
the Mody Bay site, and, secondly, the Elphinstone 
Estate, which was purchased some few. years back 
by Government, from a land teclamation company, 
and, of course, something must be done with it. 
‘The estimate for constructing docks on the Elphin- 
stone site is 760,389/., and the time required for 
their completion is set down at six years; whilst 
for a complete project on the Mody Bay site 
the estimate is as high as 1,286,7281, and the 
time required for its completion ten years, 
By certain cuttings and parings the probable 
cost of a mutilated scheme on the latter site 
has been reduced to 420,000/. and the period 
of its probable completion to six years, but Mr. 
Ormiston, the chief engineer to the Bombay Port 
‘lrust, considers that not less than 1,000,000/. would 
be expended upon it. The reduction in the esti- 
mates cautenialoted by the Government appears to 
have been arrived at by taking credit for a large 
sum as the value of the land to be reclaimed at 
Mody Bay; but, on the other hand, the Port Trust 
point out thatif the Elphinstone project be carried 
out, and the Mody Bay scheme be allowed to stand 
over, then a part of the whole of the land available 
on the Elphinstone Estate may be disposed of on 
favourable terms. If, however, the Mody Bay, 
Dock is made, some land must be reclaiméd, which 
reclaimed land, together with a certain other area 
of Government land in the vicinity of Mody Bay 
will be available for sale, but the sale will depre- 
ciate the present Elphinstone Estate, so that it must 
not be considered that the cost of Mody Bay Dock 
will be reduced by the whole amount obtained by 
the sale, but rather by the price received for the 
Mody Bay lands, less the depreciation of the 
— roperty. 

Sombay Har our occupies a vastly different 
position to the Madras Roads in respect to the need 
fora close harbour, and the question has already 
been raised whether indeed Bombay is in need of 
docks at all. What is wanted is the provision of 
improved means for loading and unloading vessels, 
80 as to do away altogether with the necessity for 


of docking accommoda- | incurred 





boats, and the alternative naturally suggests 
whether this accomodation mi ndt equally well, 
and much more economically; vided: by means 
of jetties run out into sufficiently deep water to 
admit of the largest Lg mh em ongside. Some- 
thing of this sort has already been constructed in 
the ney river, at Calcutta, much to the con- 
venience of trade and to the pecuniary benefit of 
the Port Trust there. It is true that a pier was, 
some time since, constructed at Madras, in the open 
roadstead, which has not fulfilled the expectations 
originally entertained of it; but then it must be 
remembered that in this case a pier was constructed 
where a close harbour was urgently required, and 
now it is proposed to reverse the mistake and to 
a close harbour, where piers would answer 
every pu , for a very reduced outlay. Which- 
ever site should be adopted for docks, it seems more 
than probable that some interference would be 
made with the existing godowns belonging to the 
merchants of Bombay, and this would especially be 
the case if the Elphinstone site is as all 
the merchants’ stores are in more immediate vicinity 
to Mody Bay. But whichever project is first taken 
in hand, Bombay will then have committed itself to 
a system of close docks and cannot very 
otherwise than extend it ultimately in the direction 
of the second site, as increased accommodation may 
be required. But if, on the other hand, such docks 
should not meet the anticipations of their pte sas 0 | 
the money will have been irrecoverably sunk 
the saddled with a heavy debt, for which but 
uate returns would be obtained. By the erec- 
tion of landing jetties a much less liability would be 
curred ; the works would be brought into opera- 
tin in a very much shorter 
could be extended from time to time to keep pace 
with the requirements of trade; they would not 
interfere with the coasting trade vessels, as would 
be the case if the ne "pme ne Docks: were con- 
structed; and they would not necessitate large ex- 
penditure upon further reclamations of land, and in 
uence that which is now on hand both at the 
Mody Bay and Elphinstone sites, would probably 
ris¢é in value and meet with a ready demand for 
pee By this means no inconsiderable por- 
tion of expense of the new works w be 
recouped to the Port Trust, and the burden of an 
increased heavy load of debt be avoided. A further 
consideration in favour of the jetties is, that in the 
event of war with any ‘oadtim ime power, and an 
attack being made on Bombay by a hostile fleet, 
the ships would be enabled to slip from the jetties 
and run up the harbour out of the way of danger, 
whilst, if they were enclosed ‘in a close harbour, 
they might be easily destroyed, and perhaps cap- 
er before assistance could arrive to drive off the 
invader. 





AMERICAN STEEL PRODUCTION. 

Tue American Bessemer Works continue to as- 
tonish us by their remarkable performances. On 
September 23 the North Chicago Works, under the 
management of Mr. Robert Forsyth, made 52 heats 
in the 24 hours out of a single pair of 5-ton con- 
vertors, The steel was all cast into 2-rail 19-in. 
ingots. Fifteen heats were made in the 6 hours 
between noon and 6 P.M. The night turn made 5 
heats in 1 hour 36 minutes. There was no inter- 
mission of work on the other days of the week, the 
total product of the 1] shifts being 185 heats. 

During the week ending August 15th these works 
made the largest run on record, viz. : 

Blast put on cupola at 4.30 am. Monday. 


Monday day turn 16 heats 
”» night ” ooo 18 ” 
Tuesday day turn ~s eee 16 ,, 
» Right ,, oa ove 18 ,, 
Wednesday day turn .., “ 16 
* night ,, ov > 16 =, 
Thureday day turn .. os aS 
» _ night ,, ee éoe ove 19 
Friday day turn . 22 
» night ,, ove ote a 23 (ly, 
Saturday day turn ove 16 
Total number of heats 196 


Tons of ingots produced 10242438, cupola damped 
at 3.45 p.m, Saturday. Product of two consecutive 
weeks 20113444; tons. This work was done with 


one cupola per turn, except on Friday, when two | « 


were melting together for 13 hours, 

As these great day’s works do not seem to lead 
to breakdowns or extraordinary stress of any kind 
on the plant or the men, but form of lar; 
week’s and month's works, it may be reasonably 


itself 


well do | Seed 


space of time; they 








inferred that they are. economical, ;and that the 
criticism’ sometimes heard, that it is to go 
slow and sure, arises from the practice in works that 
have to go slow if not sure. . 

This — at North Chicago is very credit- 
able to Mr. Forsyth and to his , and it 
also shows the value of such arrangements and de- 
tails of plant, that this immense amount of material 
venels-—assslly the teuodiy ase Wf Wee aan 
ve usually the un: e 
and all the refractory linin Y a the b Sraulic and 
other machines are always in condition for maximum 
service. 


BESSEMER’S GYROSCOPIC CONTROLLING 
APPARATUS. 
To rue Eprron oy Enginzznine. 

Sr1z,—In. your article on the “ Bessemer Saloon” last 
week, you say, “A heavy disc or wheel made to revolve 
rapidly in any given plane tends always to remain revol 
in that plane, and it can have the direction of its axis 
eat t thee for og oy fan 
amount 0 force u re- 
volving body and the spond ot ihe potation” fin 
to this, I beg leave to remark that the amount of 








Heyizy's TerecraPx Worxs.—In a recent article 
submarine 


the present condition b’ t 
we stated that Messrs. Henley’s works were idle. This 
of course referred only to the construction as 


some 1500 men are at these works quite inde- 
pendently of cable aaaiatiens. ¥ 


Warrizy Partyers —We notice that Whitley Partners 
i ),. of Hunslet, have established a London 
at i Guess Vitelosanat Th 
special object of this dept is to keep on a | 
i specially manufactured and sold | 
ween buyers, so 
Se nee oe cxpense ind delay of patching ty 
agents. 


American Inpusreiat Exursrrions.—Industrial exhibi- 
tions are being held in all of the United States. Cincinnati 
and Chi have o ibi wi are 
as being far in advance of any heretofore: held ; 


thisd ennual t New 


ition of the American Institute of New 


ise iecae cin have teal faine, which, 
oti © cities have organi j 

except le are od myynee eoeert the * exposi- 
tions,” which have attracted more attention. 

DratnaGe or Eton any Winpsor CastLe.—The current 
number of The Lancet contains a description of the mode of 
drainage adopted for the town and college of Eton. The 
thorities of this town, with those of Oxford, Windsor, and Ab- 

» received a notice the 


away toa pumping station about a mile anda 


town, and is pumped thence on to a farm about two miles 

from this station, just the hamlet of Eton Wick. The 

system of irrigation on this farm a to 

pie ail working ben The Provst of Bion and 

uce we 

hep Fam ne he 

testify to t i ts atem, Ww 

been ino hon Ganetenne Bose, io ths ely tone 
con- 


ts for the the “separate” 
system as \ plan of drainage was 
applied to Windsor Castle, Frogmore, and the:farm. build- 
ings adjacent, about two years and the results have 
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NOTES FROM SOUTH YORKSHIRE. 
Suerriziyp, Wednesday. 

Brown, Bayley, and Dixon (Limited), Sheffield.—At the 
ordinary genera) meeting of the shareholders of this company 
held at the Sheffield Steel and Iron Works on Friday last, 
the number of directors was increased to eight by the election 
of Messrs. J. W. Armitage ( Fernley Iron Works, Leeds), J. 
Galloway, Jun. (Manchester), and C. B. Holland (Sheffield). 
Owing to the non-receipt of the valuer’s valuation no report 
or balance-sheet was submitted. 

The Sheffield United Gas Light Company.—The half- 
yearly report of the Sheffield United Gas Light Company, 
to be presented to the shareholders on Monday next, shows 
that to pay the maximum dividend of 10 per cent. would 
require 20,9041/., but the profits for the half year are 18,266/. 
only. The deficieney, 26/4/. will, therefore, be made up from 
the reserve fund, which will then stand at 36,400/. lls. bd. The 
dividend recommended is at the rate of 10 per cent. on the 
A and b stock and 7} per cent. on the C stock. Mr. Herbert 
Unwin having resigned his post as the company’s engineer, 
the directors have appointed Mr. John Young (until now 
manager of the British Gas Light Company's Works at Hul 
who will commence his duties at once. The company’s new 
offices wil! be com leted by the end of the year. 20,0001. are 
recommended to be borrowed on mortgage or bond. 


The Sheffield Water Works ( pany.—An extraordinary 
meeting of the shareholders of the Sheffield Water Works 
Company was held on Monday for the purpose of determining 
the mode of raising certain moneys required for the con- 
struction of new works. It was decided that the directors 
should from time to time borrow on mortage under the 
powers of the Sheffield Water (New Works) Act of 1867 any 
sum or sums not exceeding in the whole 55,3331. 16s, 8d., 
being the second one-third part of the sum of 166,000/. au- 
thorised to be borrowed by such Act of Parliament. It is 
understood that the company are now using the water from 
their new Strines reservoir, owing to the smal) rainfall of the 
past summer and the dry autumn 

Belgian Irom in Use at Sheffield A local newspaper 
mentions that the contractor for a larg ew drapery es- 
tablishment at Sheffield is using Belgian wrought-i ird 
joists, &e. These he is able to purchase at 15/. 10s. per ton 
the English quotations being 254 10s. On the & worth 
of ironwork used in the building he will be enabled to save 
about 1000/., or 20 per cent. 


rom giraers, 
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MR. W. T. H. CARRINGTON, ENGINEER. 
(For Description, see opposite Page.) 


MINES NEAR AALSUND, 





The Colliery at Corton Wood, near Wombwell.—A new | 


colliery, having two shafts, is being sunk to the Barnsley | 


thick coal seam at Corton Wood, which is there about 6 ft. 
in thickness. Each of these shafts is 20 ft. in clear internal 


diameter, and a depth of 80 yards has already been reached. | 


When in operation this colliery will be one of the largest in 
the South Yorkshire district. 

Chesterfield and Derbyshire Institute of Engineers.—At a 
general meeting of this Institute on Saturday last, under the 
potiny of Mr. Evans (Government inspector), the only 


usiness transacted was a discussion on Mr. Davis's mode of | 


firing shots by electricity, and on Mr. Buxton’s method of 
arresting the results of breakages on inclines. Mr. A. A. 
Stokes (Government inspector) read a paper on the “ Geology 


of Luderoe” (one of the Faroe Islands), and Mr. Charles 


Jones (Chesterfield Gas Works) on “Sewage, its Use and 
Abuse.” It was stated that the subscriptions towards the 
erection of a public hall amounted to 3252/., of which the 
Duke of Devonshire had promised 500. 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a large 
attendance on ‘Change, at Middlesbrough, and a fair amount 
of business was done. No. 3 Cleveland pig was again quoted 
from 65s. to 66s. per ton. Makers reported an improvement, 
but some buyers declared that they could purchase No. 3 at 
about 646. per ton. The pig trade is evidently better. In- 
quiries are numerous and prospects are more encouraging 

The Condition of the Pig Iron Trade.—Since some of the 
pig-iron makers declined to furnish statistics showing the 
quantity of iron they made each month, it is impossible to 
tell what the average production of Cleveland is. We are, 
however, in a position to state that there are now 128 blast 
furnaces in operation out ofa total of 150, and that there 
are 16 new furnaces in course of erection. Messrs. J 
Wythes and Co., of Middleton, near Darlington, blew in 
another furnace a few days ago, which makes the fourth 
furnace they have at work. Messrs. Robson, Maynard, and 
Co. have begun with the foundations of their new furnaces 
at (oatham 





The Finished Iron Trade—In the finished iron trade 
there is little new to report. Most of the works now have 
orders on their books which will keep them going for the 


| number of steamers in course of construction is very ‘Tg 





NORWAY. 





next few months, and as the wages question is ‘settled it is 
expected that people who have been keeping back orders wil! 
come into the market. There is a pretty fair trade in rails. 


The Ironworkers and their Wages.—A few weeks ago We 
stated that there would probably be a reduction in the wages 
of ironworkers. The accountants who examined the books 
of manufacturers in Staffordshire and the North of England, 
found that according to the prices realised for iron last 
quarter the wages of ironworkers would have to be reduced 
is. per ton on puddling and 10 per cent. on mil] rates for 
the next three months commencing the 65th inst. 


The Coal and Coke Trades and Arbitration.—For all kinds 
of fuel there isan excellent demand, but the supply being 
abundant prices continue easy. The arbitration to decide 
the wages of the Durham pitmen was begun in Newcaste 
yesterday and adjourned until Thursday. It is, of course, 
impossible at this early stage of the proceedings to preavt 
what is likely to be the rate of wages fixed, but it is no¥ 
certain that whatever may be the decision of the arbitrators 
both masters and men will cheerfully accept it. 

Engineering and Shipbuilding.—On the northern rivers 
those great branches of industry are actively engaged : 
and marine engine builders are very busy indeed. 

The Cleveland Extension Mineral Railw 1y —In the course 
of a week or two the first sod of the Cleveland Extenson 
Mineral Railway will be turned by Mr. Joseph Dodds, MP 
for Stockton. The contract for the construction of this r- 
way has been let. A large area of ironstone will be brovug™ 
into the market by the making of this line. 

Walker's Patent Detaching Hook.—Successful experimen’ 
having been made with this patent hock at one or two pis 
in Cleveland, it has been found that overwinding is 1 
possible. The hook is so highly appreciated by miners i" 
Cleveland that the patentee, Mr. Walker, has had a tes 
monial presented to him for his invention which has alrea¢y 
been the means of preventing fata] accidents. 

The River Tees.—From time to time we have referred te 
the great improvements which have been made in the nv 
Tees, and the extensive works which are being carried © 
there. The commissioners intend shortly to apply age2 © 
Parliament for further powers, and should they succeed 
their application, we may ex to see engineering works ® 
the Tees which will result in making that river very litte 
inferior to the Tyne for the accomm ion of shipping 
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: Maxy valuable iron mines are at present either worked | direct to the small pier at the foot of the mountain, spanning | about three at the top and two at the bottom. The incline 
hs to avery small extent, or even left unworked, owing to a distance of 750 yards without support. On it arerun two | illustrated was made by the Wire Tramway Company, 
‘heir being placed at such inaccessible spots as to preclude | cages with small grooved wheels, in which are placed about | Limited, from the designs and under the superintendence of 
its ‘he possibility of economically transporting the ore to a port | 12 cwt. of iron ore, the fixed ropes being kept in tension by | their engineer, Mr. W.T. H. Carrington, for some iron mines 
its of ssipment. Frequent examples of such mines are to be found | means of weight boxes at the bottom. The loaded cage is | situated near Aalsund, which are the property of Messrs. 
oS m the coast of Norway situated high up amongst the | made to draw up the light one by means of a light steel rope, Adamson and Co., of London. The work was carried out 
5 M0 .ntains, which tower above the numerous fior’s which which passes round suitable brake sheaves atthe mine, and | on the spot by Mr. H. Dunn, one of the company's assistant 
iy ts seaboard. The only approach to these mines con- | by which the speed of the descending load is governed. On | engineers. 
: ists of a rugyed and zigzag road quite unfit for the carriage | arriving at the bottom, the cage is discharged into a large By the application of such inclines, which from their 
e "any large quantity of mineral, and owing to theextreme truck ready to receive the ore, which when full is in its turn | simplicity are of small expense, it appears probable that 
“ ‘eepness of the mountain side, often leading a circuit of discharged into the ship to be loaded. The light cage has many valuable mines, at present unworked, could be 
pe many miles to reach a spot which is less than half a mile meantime arrived at the top, and being filled is allowed to utilised and their products brought to market. Tramways 
te “stant in a straight line. To accommodate such cases an | descend, and to draw the emptied cage up. The incline is on the system of the company are now being erected 
in “rangement of wire rope incline has been designed and suc- an angle of 45 deg., and the speed at which the cages are | in many parts of the world, one having lately been 


on lly worked, as shown in the engravings on the present run is about 15 to 20 miles per hour. By this means about | opened at Lianelly in South Wales for the carriage of coal, 
tle *3d opposite pages. It consists of two steel ropes of about 100 tons per ten hours are transported at a very low cost, | | and at Leitrim for a similar purpose, the latter working on an 
ns breaking strain fixed at the mines, and stretching the only expense being the men required to work it, namely, | incline of 1 in 3. 
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THE BESSEMER PROCESS 

To Tas Eprron oF Esotxeeriso 
Having just read your report of the 
meeting of the Iron and Steel Institute 
leness of converting by the Dessemer process crude iron 
he biast furnace, I am moved 
some three years ago 
ulties which 























































































































immediately it is tapped out of 
to write you about a plan developed by me 
for overcoming some of the few principal dif 
have been met in suah practice 

Girausson, of Sweden, made the first successful con- 
version of metal taken from a blast furnace, in 185% I think, 
and this mode of conducting the Bess¢mer process is still 
practised on « large scale in Sweden, and in Germany and 
\ustria, when the iron is taken from small furnaces using 
sre and more or leas manganese ores. 

In the later attempts to carry on direct conversion of 
metal made in large furnaces with coke, and from the hema- 
tite and magnetic ores now so generally used, it was found 
that the varying character of the metal so produced made it 
difficult, if not generally impracticable, to make uniformly 











i steel; and further, it was impossible to arrange the 
ping of the blast furnaces to ¢ ide with the needs of 
the converters. 


Hence steel makers have generally preferred to incur the 
of handling and 
waste, in order to 


costs 





f running the crude meta! into pigs 


remelting it, with the consequent loess as 
have the opportunity of carefully selecting and musing the 


pig trons for each charge to be converted 
To gain the greater part of the saving arising from con- 
verting the iron directly it is tapped from the biast furnac 


and to obviate the troubles arising from the variations in 





character of the product of the average of blast furnaces, and 
aleo to be able to mix irons to any reas ynable extent, I de 
vised the f wing, as it seems to me, simp ] 
plat 

I proy i to ereet at some nvenient place as near as 
possible to the converters ne of more gas reverberatory 
furnaces of sufficient size to | i the average tap f the blast 
furnaces supplying the metal for conversions, and then ran 


or pour the crude metal from the blast furnaces into these 
be alloyed or treated as desired, 


m time to time as required by 





the cor rting perations. 
It is well known that gas furnaces can bold molten iron in 
a fluid ante for a considerable time with but little variat 


ite character, and very emal! cost for fuel to maintain its 





heat, and it is manifest that while the metal is thus kept it 
can be easily alloyed and mized at will 
If the iron is not grey or carburised enough, or not silicious 

















enough, grey or silicious pig can be melted down with it t 
produce the desired standard ; and, as with gas furnaces, any 
required heat may be given to metal under treatment thers 
ata very emall cos , ble when metals are to be 
used, w h do n ficient carbon or silicium, t 
permit t r being i cast into ingots if put int 
the « ve r t nary charges to heat these 
metals so highly ast vercome all the difficulties usually 
met with irone which “ work | : 
Indeed, a nversant with the Bessemer process and with 
the mixing and melting of pig irons w I think 
with a reasonable supply of suita rons for mixtures, and 
with the faciitves for treatment arming out of t 
manageableness of gas furnaces, a continuously good s e 
standard of tron for conve ns can be maintained on my 
pient nor years endt 1 t r. : 


I do not propose in this letter to dwell on the various 
i from my plan, but I will illustrate 

: more fully ot f it meibilities already alluded to. 
In the more common practice under the Bessemer process 
it is usual to have the eharge of iron contain from 1} per 


advantages rivable 








ent. to 3 per cent. of silicon, besides as large as possible a 
ntent of carbon, the percentage of tae silicon beg made 
to increase or decrease in an inverse ratio with the amount of 


mtained at the same time. The object is to provide 
*h an amount of fuel in the meta] that the air forced into 
it will develop so high a temperature that the metal will not 

nly be kept in a pr per state during its conversion, but also 
be hot and tluid ene. ." when poured into the casting ladle 
le it to be tapped out without leaving any scull or 


earbon 





Of course this fuel, which is burned out of the pig iron in 
the converting process, costs just what the iron itself does, 
at present prices, 100s, to 10ds. per ton. 

w fucl suitable for a gas furnace will at most iron and 








will not take more than one quarter of a ton of this fuel to 
raise each ton of trea to be converted from the molten con- 
h it comes from the blast furnace to about the 
ty needed in successful operations in conversion, 


ton in whe 


heat and fu 


Sioned ck 


’ snd if my theory is right, the high cost fuel usually combined 
Bed 1 the iron converted can be replaced to a considerable extent 
' ; by common coal slack, and a more absolate control over the 


nverting process be secured. 
There should be no diflieulty in adapting my plan even to 
sisting works, as will be eeen from the following facte 

The quantity of iron now converted at once in Bessemer 
6 works is eo large, thet even after it has been tapped out into 
. a indle or rum into the converter it may be retained in a 
sufficiently hot and fluid state for the converting process 
fra long time, and I have known it to be so kept for several 
hours 

At least the metal can be eo held as to permit it to be 
carried on a tramway as far as convenience would ever re 


Pikag did, 





: juire, and thus the gas furnaces be located very much at 
. will 
4 I am convinced that it would be an improvement on most 


plants working the Bessemer process to have the furnaces for 
melting the iron further away from the converters, as such 
an afrangemect would leave much more clear space ab ut 
the converters, and make it easier for the men to work 
around them. In most American works the pig iron is 
hoisted to cupolas built up high enough to permit the iron 
melted in them to be tapped into a ladle and then be poured 
into the converters. 
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steel works cost but little if any more than 8s. per ton, and it | 
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s plan necessitates the hoisting of the fuel ais 

cupolas make a constant mess near \h<« converters. 
Ordinarily it takes half a dozen hoistings of metal and coal 

. setal tor the converters, 


, and the 





to provide one charge of molten 
while if the iron should be melted away from the converting 
ought to them easily on a tramway and 
And even if the metal should then 
uld be set more con- 





works, it could be 
handled at one operation. 
be melted in cupolas, the cupolas « 
veniently and with considerably less expense than in our 
" wing to the freer access around them a saving 





practice, and o 
of labour would result. 
I have never been able to comprehend why the change 


from ordinary reverberatory furnaces used formeriy in meit- 


ing iron for the Bessemer process to cupolas should have | 


been made in England where the value of gas furnaces 14, or 
should be, so well understood. 

Whatever saving was made in fue! 
old severberatories to cupolas would have 
quite equalled by using gas furnaces, while the diminished 
waste of iron in its remelting in the gas furnace instead of 
ia cupolas would have been a source of great economy. 

I have understood that the Siemens gas furnace was used 
at the Mersey Works for melting Bessemer pig and aban- 
joned; and as Mr. Siemens admits 1 moderate decar- 
burisat snd desilication will take place if metal s merely 
held molten in his furnace for a consilerable time, I can 
suppose that if the furnaces at the Mersey were used only t 
melt the iron that the less carburised and silicious irons so 


by changing from the 
been nearly or 








’ 


melted might have worked eold in the converters. 

This difliculty should have been obviated by running up 
the temperature of the iron be'ore + g it into the con- 
verter, and it would be a great ion to know if this 
was ever tried, and if so what wer » real grounds for the 
abandonment of the gas furnace. 

Experience in this country, as stated by Mr Holley in his 














paper read at the last meeting of the Institute, demonstrates 
a saving of 5 per cent. by the Siemens 
mpared with the resuits 
y the same Work t 
uid take place in meiting iron as} seating it, the 
gas furnace should meit with itt rt as! ra arouri 
sation 
I have been told by one of the leading ironfounders of 
Pittsburg that his a erage waste of ir in a year’s work in 
meiting iron for rolie in ordinary rever> ry furnaces i ily 
per cent. ; and with an approximation only to the nomy 
reached in heating, @ gas furnace shou ir ' wast f 
melting iron down to 2 percent, which is only about hall 
the waste in average cupola pract 
it, then, iarge gas furnaces capat fm 
per hour should be located sutheientiy 
be seen that a vast deal of i g ol 
could be saved, as all the operats ald t 





ground, and then a lift conveniently located a 


g 
would at one operation handle a chargé br 


iter and more convenient working w 





th regard to the necessary 





furnaces, gas furnaces, and ¢ 
, } 


plan, | will say that as crude iron can 
molten condition longer than it can be after it is prepare 





for the nverters, such iron can | g 

from the blast furnaces over distances of 4 mule or two ever 

f proper preparations ¢ roade, and there are no public 
reasons for preventing it 

Ihe arrangement for tapping the blast furnaces can | 
| made so as to permit the moiten iron t erun into ladles 
to be taken to the gas furnaces or int pig bed as usual, so | 
| that if a furnace chances for the tim ng to be making 
siliious iron than is needed for immediate 


greyer or more 
use, such iron can be cast into pigs 
with other irons when mixtures are 
naceés 
| In discussing the practicability of working the Bessemer 
| process with irons drawn more or less directly from the blast 
| furnace, it must be understood that the ores used in the blast 
| furnaces shall be naturally adapted to making suitable iron. 
| There may be no insurmountable difficulty in so managing 
| the charges and the working of furnaces, as that with good 
ores a product of iron for the Bessemer process, meeting al! 
its necessities can be made reguiarly and continuously, bat I 
| gee no way in which the metal can be satisfactorily taken from 
large blast furnaces just when it may be wanted for conver- 
| stons, and the use of a gas furnace i 
blast furnace and converters will a 





be saved for mixing 
j at the gas fur- 











ri a better chane 
el 
and other impurities in irons than we are likely to g 
otherwise. 
I am, Sir, yours truly, 
Z. S. DURFEE 
58, Broadway, New York, September 25, 1874. 





Jona Rartwar 
Desar 
company, which bas obtained a concession of the line, is not 
in any way connected wi the Paris 
ranean Kailway Company. The new route will naturally 
shorten the railway distance between Paris and Geneva. 








ermediate between the 


correcting the injurious influence of phosphorus, sulphur 


tks of the new Jura Railway fr m | 
n to Morteau are to be commenced next week. The 


Lyons, and Mediter- 


THAMES TIDES, 
To tn Evrror ov Exeixegzarsa. 

S1r,—I find that the mere statement of a physical fact hes 
been met with, I will not say incredulity, but has given rige 
to diseussion as to its possibility in quarters from which the 
information has been drawn, leading to this apparently 
| anomalous conclusion, viz., that low water in London is lowes 
than at Sheerness. 

To put this matter plainly to your readers a few simple 
diagrams will be more satisfactory than calculations involving 
| long arithmetical series. 
| In the first instance, take the position of affairs as put by 
Colonel Lloyd in the Philosophical Transactions for 1830, and 
the following is the condition of the river as represented by 
hii. 
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In effect, shortly stated, by abstracting certain tides 
Colonel Lioyd worked out the result that low-water springs, 
| low-water neaps, half-tide level, high-water neaps, and high. 
water springs, were all relatively from 1 ft. 8 in. to 2 ft. Sin. 
higher at London than at Sheerness. But to get tuese results 
he took 17 ft. $ in. as the range of spring tides at Sheerness 
from dockyard tables kept for three years prior to 1830, yet 
at the present time, and as far back as the Admiralty Tide 
Tables are published, 16 ft. is the estimated spring range at 
this difference of range of 1 {t. Sin. added to 
Colonel Lloyd's difference, agrees with the calculated and 
| observed results of the present day. 
| In 1833, only three years after Colonel Lloyd's 
were taken, a comparison of the tide tables at the SI 
Dockyard and at the London Docks shows that th for. 
ence 1n level at high water was much greater than estimate 


“beerness ; 











by Colonel Lloyd, viz., 3 ft. 8 in., which has contis 
t rably stea li yup to the present time. 
The tollowing diagram shows the relative levels 
tide range at Liverpool, Harwich, Sheerness, and Lon 
| the present time. 
| 
Fig <i- © 
wire! F Pls rwich , tse 4 Londo 
he 7 Fret varrd wre 
nme at.” ai. Rn ames 
s *s ~~ > 
: 
| a > . 
v > 
Che ee 
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Ordaarcs Leta at Luaerpes 








| . F , 
The manner in which this affects the comparative levels is 
shown by the following diagram deduced from the Admiralty 
Tide Tables. 
| 
ZL Fra 
| +> we Ee _f y mty Standarni 
- > fam aoe ca 7. 
| 2 ? aM re oe Ge | 
| : Oe - ee 
& Seer ee | 
' - * > = . > 
OIF Nite 7 } , STs 
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| ne LE Pigs . . 
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| 2 . 
| +—+.¢—_ Low Water Neape Level ° 
; ] ~ a ‘+ 
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4 ——t Law Water & = T1gs $2 to +4 wches ower we Lonclife , + 


| N.B.—London low water 20 ft. 4 in. from Trinity. 
Sheerness low water ... 19 ft. 24 in. from Trinity 

| London low water... 1 ft. 1fin. The 
In the above @ comparison is made between 
springs and neap ranges at London and Sheerness, 
how very high is the ascending gradient of hig! 





spring tides, somewhat less with high water of neaps, & 
much lower gradient for half-tide levels, a plane at low water 
nt ins 


of neaps, and under certain conditions a falling gra 
reverse direction with low water 12 in. to 3 ft. lowerin We 
ort of London than at Sheerness. 

This is illustrated by the appended comparison 
tides at the London Docks and at the docky: 
tich any one can examine and test for 
bts this remarkable result. 
lonel Lloyd’s levels are, I believe, unquestioned 
in with the Ordnance Bench Marks, but it is clear that 
i he adopted the real spring range of 16 ft. at Sheerness 
his high water difference would have been in lieu of 2 ft. 9 10, 
} ft. 3 in. (or more), as shown in the above diagram, aot 
which tidal observations prove, averages now 3 ft. 6 in. 
5 in. 






















—— ™ s — a2 1 tain withit 

, F ‘ The tides of this past month, calculated to attain wt 
New Hagpocr rox Boctoexs.—The f/} 1 in. the rise of those for March last, attained on Saturday 

a deep-sea harbour projected f 4. by | afternoon the 26th of September last, precisely the range 





Messrs. Legros and Liddell, is a 
length, starting from the 8.W. angle ot 
south side of the present harbour and to run in a W.N.W 
For about tw 
ier shall have an extreme breadth of 800 ft 
The steams 





f the battery om the 
lirection. 
that the new 
with sloping stone walls. 
1600 ft. in length, so that it wil! f 

ting three vessels of the dimensions of the Castalia. The 
new broad jetty thus contemplated will, if executed, be lai 


landing is to be 





with several lines of rail, so as to put it in connexion with the 


| present railway station. Waiting-roomas, offices, &c., will als: 
| be provided. 


» thirds of its length it is proposed 


be capable of acecommoda- 





a 
a? ‘ ] 
- I | estimated by the Admiralty Tide Tables, viz., 22 ft. 2 in., equ@ 


* | 2 ft. Lin. above Trinity. Thus: 
; Admiralty Trinit 
Above Low Water St ~ ue Above 
- Admiralty on Wapping — Trinity 
Low Water. Sill, London co Standard. 
Docks. Sill. 
: ft. in. ft. in. ft. in. ft. in. 


23 2 a o's a 22 #10 = 3 1 
»| This height the tide attained at Westminster and Lambe. 
The low-water neap level is not really as plane as assu 
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ane for in all probability low water at Gravesend is lower 
than London and Sheerness, in effect the descending gradient 


COAL MINING IN ITALY.* 


of low water continues to that place, and the change is be- ty P. Le Neve Fosresr, Jan., C.E. 
tween Gravesend and Sheerness, low water being a curved ALTHovGaH mineral fuel may not be so abundant in Italy 
gurface below Gravesend. as in many other countries, there is no reason why that which 


This depends on the connexion of certain tidal observations | she possesses should be neglected, and it is the object of this 
at Gravesend with the Ordnance Bench Marks, which I | paper not only to give some account of what has alread 
nly got agreed yesterday, and I think it may be shown that | been done, but also to point out what might be done towards 
connecting tidal observations at Chelsea and Battersea | extending coal mining im Italy. 
Bridge, high water after passing London Bridge 30 years| | believe that one of the principal reasons that many of 
back, attained its maximum, and fell higher up; now, how- | the numerous deposits of fossil fuel have hitherto remained 
ever, the high water attains the same height upwards to the | unworked, to have been in the unfortunate title of 
stop to the tide, Ts idington weir and lock, as shown in my “ lignite” which bas been applied to the coal of the tertiary 
former letters. | formation in eontradistinction to the “true coal” of the 

Self-registering tide gauges appear to be wanted at Sheer- carboniferous beds of the palwozoie period, and thereby 
ness, Gravesend, Greenhithe, Woolwich, Greenwich, Black- | prejudicing the general public against its use, as by many 





wall, London Docks, and Battersea. . . , | people lignite signifies a very inferior article, presenting the 
AsI have been engaged for some months past in eluci- | appearance of imperfectly decomposed wood. 
ting these facts, and shal! be similarly oceupied for some| The coalfields which form the subject of this paper are 


>on the whole question, I will, if the necessity | situated in the Tuscan Maremma, and appear to have had their 

: ct or illustrate what has appeared before from me | origin in the middle tertiary series (miocene), and by some 

n your pages. violent upheaval caused by the intrusion of igneous rocks, have 
I am, Sir, yours truly, | been broken up into a series of small basins. The coal of 

J. B. Repmas, Mem. Inst. C.E. | this district is of excellent quality, and it is to the action of 

11, Great Queen-street, Westminster, S.W., October 5, 1874. | heat from the intrusion of the serpentine, tyachyte, and 


— other eruptive rocks, that the perfect mineralisation of the 
vegetable matter may be attributed. 
FOREIGN AND COLONIAL NOTES. One of the best known coal basins is that of Monte 
The American Iron Trade.—At a meeting of iron manu - Bamboli, to the weet of the town of Massa Marittima, 
facturers held recently in Pittsburg, an increase in prices | situated about thirteen miles from the coast. This mine was 


factured iron and nails was determined upon. At | opened in 1839, and was extensively worked for many years, 
ng it was stated that for at least nine months the | but now it is abandoned. The coal from these mines was of 
‘ers have been running their works in the face of | 8° bituminous a nature as to be difficult of distinction from 
Ne weastle coal. Itis said also that it produced an excellent 

been running at positive loss, in order to keep | Ce. The basin of Monte Bamboli is about three miles 
ls employed. They had been pressed so hard, how- }i® Cireuit, and contains two seams of coal, the upper 
erer, that there had come at last an absolute necessity either |°P¢ 1.20 metres thick, and separated from the lower, 
to increase the price or stop the work. The advance agreed j which is 0.60 metre in thickness, by a layer 6.50 metres 
on was regarded as furnishing only partial relief, and the | '™ depth of lime stone containing Dreissena brardi and 
statement was made that it would not in any way stimulate | ther fresh-water ehells. The upper strata consist of 
1 conglomerates, calcareous breccia, and of alternate beds of 

the trale. A further advance before the close of the fall | lay and sandstones, containing fossils of marine origin. These 
season was indicated. | are followed by a clay locally termed “ mattajore,” tn which 
several varieties of the wnic, and other fresh-water shells are 


t adverse circumstances, and that they had, in many 








manufacturing. but would be only sufficient to keep life in 





’ Dae uct e *} o> , . - ; . “ 

Coal I ction of the W a L—MM. Pechar and Peez, | found, together with impressions of exogenous plants, while 
in reporting upon the mineral lepartment of the Vienna | the clay is succeeded by alternate beds limestone and sand- 
Exhibition, estimate the annual aggregate production of the | stone for a depth of about 26 metres, and forms the roof of 


various countries of the world at 206,275,824 tons. England | the upper seam of coal. In these limestones the Dreissena 
—or rather Great Britain—figures in this aggregate for brardi, Paludina, Planorbis, and other she!ls of lacustrine 
125,473,273 tons, Then come Germany and the United | origin are found, together with remains of plants. Thelower 
States as next in importance in the list of coal producing | seam rests on a bed of alberese breccia 5 metres to 10 metres 
countries in thickness, beneath which follow immediately the schists 

The Hoosac Tunnel.—The Governor and Council of Massa- and albercse limestone of the Eocene period, which, however, 
chusetts have made an inspection of the Hoosac Tunnel, and | are much broken. The seams vary in inclination from 0 deg. 
closed a contract with the Pennsylvania Steel Rail Com- | to 69 deg., but the general dip of the coal is 32 deg. The 
pany for furnishing the rails for the tunnel. These rails are | mines were worked by five shafts, the deepest being about 





ivered by October 1st. An arrangement is to| 100 metres. A railway 16 kilometres (10 miles) in length 
le with the contractors for the arched work near the | was made to convey the coal to the coast at Torre Mozea, near 
central shaft, so as to permit the ranning of freight and one | Follonica. ' . 

passenger train each way each day. This work will be com-| Not many miles south-east of the town of Massa Marittima 
pleted in six months, when the tunnel will be entirely com- | is the coal basin of the Val di Bruno, situated at the foot of 
pleted. It is probable that some plan will soon be settled by | am extensive range of hills and m yuntains, which form a 
the Governor and Council for commemorating the opening | vast amphitheatre enclosing a large area of plain watered by 
of the tunnel November 1. | torrent Bruno, and its tributaries the Carsia and Con- 
fiente. On the south, and situated on the summit of a rugged 
| mass of rock overlooking this plain, is the now ruined castle 
| of Pietra, celebrated by Dante as the prison of the unfortu- 

nate Pia de Tolomei : 











Nora 8 an Railways.—The Nova Scotia Western 
Counties Railway is stated to be making good progress. The 
road is nearly completed to Brazil Lake, a distance of 14 


miles; and between that point and the county line—a dis- . : . — 
“ Ricordati di me che son la Pia 


tance of about five miles—a large part of the w rk is also . 

finished. In September the company proposed to commence Siena mi fé: disfecemi Maremma, 

laying the rails. alluding to the proverbial unhealthiness of this district. 
1, I on : The mines of Casteani are, perhaps, the most important 
The French Coal Trade.—The winter season is approac! The mines o re, hap i 


: | tk ” “se orke and all owned by Signor 
ing in France, but it is not expected to bring with it an | {28 4re at present w rked in Italy, and a 3 y Signo 
. j _— ... | Ferrari-Corbelli. The mineral nghts extend over an area of 
advance in coal quotations. In the Nord prices remain eta- |. Ms We alticl - , li 
ia 4 oe . : : about 4000 English acres. The coal is found in two seams, 
tionary and do not seem likely to vary. Considerable stocks rset wee : > a 
in the basin of the Loire are expected to be now reduced. entirely in the clay. The i 5 clays are extreme yp astic, 
‘ tons _ and generally of a bluish colour, with different gradations of 
~ The City of Peking (s.).—The new American steemship, | shade from almost white to black, and near the roof of the 
City of Peking, is provided with duplicates of all he# ma-| coal they assume a schistose structure, and are of a darker 
chinery, and so thorough is said to be her outfit in this par-| colour. These clays are not particularly rich in fossil re- 
ticular that it is asserted that almost two engines might be | mains, the flora being represented by the Quercus, Platanus 
set up complete within her hull. vcoroides, Castanea, Fagus dentatus, and impressions of 
ferns. Shells of the genus Ostrea, aud the jawbones and teeth 
of the genus Sus, and carapaces of tortoises represent the 
fauna of the period. 
The upper coal seam is 6 metres in thickness, and sepa- 
rated from the lower one, which is from 0.80 to 1 metre thick, 
by a layer 8 metres in depth of clay, in which no fewer than 





Railroad Bridg ver the Susquchanna.—The work of 
t acing iron spans in a wooden bridge of the Philadelphia, 
Vilmingt on, and Baltimore Railroad, over the Susquehanna, 
is progressing rapidly. On the 9th of July a contract was 
i with the Phoenix Bridge Company for building from 








bree t spans during the present season. The contract | : ee euntuee in Clute 
: : : om seve ight ees nentimetre -kness 
stipulated that one span should be completed in 60 days, and | from sev n to eight seams of a few cen ~~ re ~_r 
ancther in each ten dave thereafter, if the railroad company | 4t¢ found. The dip of the seams is from 25 deg. to 30 deg. 


> 
Pequired them so rapidly. All of the iron for span No. 6, having The strata here are less broken than at Monte Bamboli, 








first together at Phasnixville, was delivered at Perry- | though the seams are occasionally thrown up into saddies. 
ville 7th of August. The work of raising was begun | The upper seam alone is worked at Casteani, and consists | 
OD the if August, and finished on the 5th of September, | about 0.50 metres of sha y coal of] interior quality, followe: 
and on the 6th it was satisfactorily tested with five locomo- | by 0.50 metre of coal of first quality, then 1.5) metres of 


coal of fair quality, but not so compact, which is sold as 
second quality, and is succeeded by 2.50 metres of first 
quality resting on a bed 6.50 metre of inferior coal of 
similar quality to that of the roof. 
Owing to the thickness of the seam, and the pressure of 
the upper and lower beds of clay, it is found necessary (in 
The I a order to get out the greater quantity of the coal), to work the 
Tie Belgian Iron Trade.—There bas been a general re-| seam in three heads, on the “long-wall” system, taking out 
vival in the iron trade of Belgium. Business is not so active | th» bottom for a depth of two metres first, and after filling 
as it was during the exceptional period which followed the | y» the space that was occupied by the coal with earth, the 
late war, but there is, nevertheless, no reason to complain of | widdle portion (two metres) is next taken out, and then the 
the present state of affairs. top portion. The earth for filling-in is brought from the 
American Monitores.—The American monitors Nicanto- | “ Mulniello?’ asthe place is called where the earth is allowed 
nomalo, Terror, and Amphitrite, are to be rebuilt, and their | to fallin for the purpose. — The following is an analysis of 
bulls will be constructed exclusively of iron. The contract this coal by Professor Bechi: 
for the Amphitrite has been let to the Harlan and Hollings- | - 


tives. The other spans are ready for forwarding, and wil! be 
raised as soon as the necessary preliminary work can be done 

here. The span is 255 ft. long and 35 ft. high, and weighs 

about 200 tons; it is composed entirely of wrought iron, ex- 

io t the post feet and jomt boxes, which weigh in all about 
J tons, 


First Second 


Quality. Quality. 
Fixed carbon oat 6.6185 0 6368 
Vol. matter nan 0.3760 0.8900 
Ash ... ove 0.0055 0.0782 


The getting of this coal is carried on by piccework, the 
miners receiving, on the av ¢, 2.50 franes perton. This 
includes the filling-in and ground conveyance, but not 
the mitng, timbering, driving of levels, and other work. 
The rate of wages at these mines is—carpentors, blacksmiths, 
timbermen, &c., from 70 to 80 frances per month; miners, 
from 1,70 to 2 franes per day, and jabourers, 1.50 to 1.70 
francs per day. 

At the Casteani mines there are three shafts and two in- 
clined planes. The principal shaft (11 Pozzo Teodozo) is 
sunk to the dip, and is about 100 metres in depth, and in 
this the greater part of the coal is raised to the surface. 
This pit is provided with cages and winding gear, worked by 
a double-cylinder high-pressure engine, while the other pits 
serve for ventilation, and are provided with ladders for the 
ascent and descent of the men. One of the inclined planes 
is 67 metres in depth, and is used for raising the poe from 
the upper workings. The annual output of these mines 
averages 20,000 tons, and the coal is chiefly sent by rail to 
Leghorn and Rome from the Potassa station, which is about 
five miles distant from the mines. The price of the coal at the 
pit mouth is 16 francs per ton for the first quality, and 12 
franes for the second. Delivered at the railway station, 
5 francs extra is charged. The number of men employed at 
the mines is about 225, of whom 180 are engaged under- 

round. The miners are lighted at their work by open oil 
amps, but in some parts of the mine, especially where the 
ventilation is bad, and where there is danger from the ex- 
plosive gases, the safety lamp is used, and each workman is 
supplied with printed regulations for the use of the lamps, 
and testing the presence of gas in the workings. 

There is no doubt that these mines are not worked to the 
extent that they are capable of, and in the hands of an 
energetic company, and with a tramway to the railway 
station, ten times the quantity of coal might easily be raised 
and sent away. 

Close to these mines a pit is being sunk by a Freneh com- 
pany on a small property called Casa Vecchia. This pit has 
now reached a depth of 105 metres, through the blue tertiary 
clays and hard conglomerate ; and from the appearance of the 
strata that have now been reached there is every probability 
that coal will be met with shortly. 

To the north of these mines, on the Perolla estate, borings 

were made last year, and a small seam was found at a short 
depth from the surface. 
A search for coal has also been made at Pietra (a large 
estate occupying the ter part of the south and south- 
eastern portions of t ok pp by « society of English 
capitalists, and an ineli gallery was driven for a distance 
of 50 metres, following the exact dip of a seam, the outcrop 
of which was found on the side of a small hill called the 
Potrajo; and there is every reason to believe that when 
this gallery has been pushed to a greater depth, and 
below the level of the plain, the undertaking will be re- 
warded with success, a thick seam of coal will be met 
with. 

lo the east of the Val di Bruno, and south of the village of 
Monte Massi, is an extensive coalfield, and important out- 
crops may be seen in the beds of the torrente—Follo- 
nica, Rivolla, and Raspolina; and in the bed of the ono 
first-named, at a place called Casetta Papi, there is an out- 
crop of coal 6 metres in thickness. Several pits have been 
sunk here, and large quantities of excellent coal found, but 
the mines are not worked at the present time. About a mile 
and a half further east, and at a place called Paggio Moretto, 
other pits were sunk many years ago, but the mines have 
not been worked to any extent. 

An English Company (the Sassaforte Collieries Conan, 
Limited) was formed last year to work some extensive 
posits of coal near the little village of Sasso Fortino, and they 
purpose shortly to construct a railway from the mines to the 
station of Roceastrada, a distance of almost 15 miles. The 
coal of the Aequa Neva is one of the best in Italy. 

An Italian company have lately commenced working some 
mines near Murlo, a small village about 15 miles from Siena, 
and are now completing a railway, 15) miles in length, to 
the station of Monte Antico, on the line between Grosseto 
and Siena. 

There are numerous other deposits of coal in the valley of 
the Ombrone, towards Monte Amiota, and only require an 
energetic company to develop them. Amonget these may be 
mentioned the discovery of coal at Bacinello (about 15 miles 
from Grosseto), wher’ the outerop of a seam 2 metres in 
thickness, has been laid bare by the action of atorrent. Coal 
has also been found at Acqua Salata, Val di Nebbia, near 
Paganico, at Val di Beoeo, below Stribrigliano, in the torrent 
Ausidonia, not far from Arcidosso, Val di Calabbio, Monte 
Buono, near the Roman frontier; and traces of the car- 
boniferous strata are to be met with in all directions. 

In conclusion, there appears to be no doubt that coal 
mining in Italy bas a brilliant future in store, and in the 
hande of Eoglish capitalists will beeome a most profitable 
undertaking ; and if proper care be taken in the selection 
and purchase of mining properties, and in their judicious 
management afterwards, the coal mines of the Maremma will 
yield abundant returns for the money invested in them. 








A Lanes Casapian Forerse.—A large shaft has been 
turned out by the Mvisie Lron way at its in Mos- 
treal. The shaft measures 23 ft. 7} in. in length, and it is 
144 in. in diameter. Its weight is upwards of 7 tons. 


Verviers Waren Surriy—The Communal Council of 
Verviers has let a contract for iron pipes, &e., required in 
connesion with the water supply of that town, to house 











worth Company at Wilmington. ® Paper read before Section G of the British Association. 


of Béde and Co. The amount of the contract is 20,000/. 
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ON THE STRENGTH OF MATERIALS.* -— 
By Chief Engineer Wu. H. Suocx, U.S. Navy. ” Shearing A tathments for Surgle Shear y } 
In lesigning some boilers for high steam, 1 was anxious r— i a | 4 aaah — =r ‘= 1 - : . 
to obtain the necessary strength with a minimum amount of -_ = \ ; : : weg 
- ' | 
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metal, economy of weight being a necessary, if not an abso- 
lute condition, and having no reliable data at band from 
which to ascertain the “ detrusive strength” or resistance to 
shearing of certain size bolts, I instituted a series of very | 
carefully conducted experiments on bolts of various dimen- | 
sions, under the two possible conditions in which they might | 
be used in connexion with the bracing of boilers, and for | 
other purposes; i ¢., when used as shown in the upper figure, 
double cut, or as in the lower figure, single cut. 

The bolts, sixty in number (twelve each of the following | 
shopdimensions, vis., | in., Jin., } in., fin, and } in. diameters), | 
were forged in the usual manner without any reference 
whatever to the experimental tests to be made. The material 
used was the ordinary bar iron of commerce, my great wish 
being to obtain the data sought for, under conditions of 
actual! practice. 

When the bolte were received in the experimenting room, 
they were carefully measured with “vernier calipers,’ 
numbered, and drawings made of them with dimensions | 
marked on. 

The testing machine used belonged to the Ordnance De 
partment at the Navy Yard, Washington, and is an instru- 
ment of very delicate adjustment 

The barometrical, as well as the thermometrical conditions, 
were uniform during the experiments. 

The attachments (see A A, BB, CC, and D, in the anrexed 
figures) were hardened, the inner angles of the holes 
slightly rounded, or counter sunk, to avoid the otherwise 
“ knife edge” being brought to bear on the bolts, thus bringing 
the experimental specimens under conditions approximating 
actual! practice. 

The character of the fracture in the several specimens was 
singularly uniform ; those shown in the accompanying figures 
being correct exponents of the rest. 
The annexed tabular statement shows the results ob- 
tained. 
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Beroias Coat Misixe.—The number of collieries in activity 
in the Charleroi district is 56, and there are 112 centres of | 
working. The number of winding engines is 177, of an} 
egeregate force of 17,000 horse power. The number of | 
drainage engines is 67, of an aggregate force of 10,226 | 
horse power; and the number of ventilating engines is 146, | 
of an aggregate force of 4597 horse power. There are 222 | 
miscellaneous engines of an aggregate force of 2063 horse 
power. The extraction of coal in the basin last year was | 
6,614,600 tons. 
| 





Prorosep Docks at Banuy.—A plan for the construction 
of docks at Barry Island, in the Bristol Channel, has been 
proposed. It is estimated that the undertaking will involve an 
expenditure of 500,000/. ; and the main features of the scheme 
may be gathered from the following statements. The docks, 
two in number, are to be constructed in the guttway which 
separates the island from the mainland ; and the one on the | 
weet side will extend over an area of 28 acres. In width it! 
will be 400 ft., and in depth 34 ft. The dimensions of the basin | 
connected with this dock are stated as follows: 1560 ft. by | 
480 ft.; 17 acres im extent; and 38 ft. deep. The dock itself 
will be furnished with four staiths, and the basin with five. 
Provision is also made for seven additional ones. The con- 
tingent accommodation is to embrace a graving dock, wood 
and iron ore wharves, warehouses, balias wharves, and 
eranes. The extension dock on the cast side will cover an 
area of 29 acres, and ite dimensions are 3140 ft. by 400 ft. 
The docks are to be comnected by means of a lock, but it is 
proposed to construct a distinct entrance basin, 90U ft by 
600 f., and 12 acres in extent. Provision is also made for 
seven additional staiths, and the scheme embraces the 
utilixation of Cadoxton River as a barge cana); on the sides 
of which warchouses and wharves are to be erected and six 
s'aiths furnished. 


“+ From the Journal of the Franklin Institute, 
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PayxsYivantan Coat.—The anthracite coal movement of 
Pennsylvania to September the 5th, this year, amounted to 


Mean of both sets *” 


12,151,129 tons, against 15,474,820 tons in the corresponding 


pen i of 1873. 


The bituminous 


vania to September the 5th, this year, 
against 2,047,277 tons in the corresponding period of 1873 
ihe general coal movement of Pennsylvania dues for this 


coal movement of Pennsy!- 
240,315 tons, 


| year thus presente a falling-off of 1,130,654 tons. 
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Tae Say Frascrsco Mai Service —It is understood thst 
Mr. Hal! bas been in London on business connected with the 
San Francisco mail service. At the request of the Gover? 
ment of New Zealand, the use of the San Franciseo so 
Torres Strait routes for the transmission of mails to Ne* 
Zealand has been temporarily discontinued, and all mails fot 
New Zealand will, until further notice, be forwarded sol] 
by the Suez and Melbourne route. 
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CYLINDRICAL SAWS FOR CUTTING BARREL STAVES. 


CONSTRUCTED BY MR. BAXTER D. WHITNEY, ENGINEER, WINCHENDON, MASS., U.S.A. 
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We illustrate, above, two machines designed and made | timber to be cut into staves, and which of course is | the same, but there is no detail for fixing the wood upon 
by Mr. Baxter D. Whitney, of Winchendon, Massa- | first reduced to suitable lengths. The carrying frame | the carriage, which has simply two projecting studs, 
chusetts. Both are for cutting up timber into staves, the | is provided with a series of horizontal bars, the posi- against which the wood to he cut is pressed, as it is 
larger machine being adapted to turn out barrel staves, tion of which can be adjusted s0 as to provide a brought against the saw. This latter tool forms a part 
and the smaller those suitable for pails. Figs. 1 and 2 re- | firm bearing for the wood to be cut. When in operation of the plant for manufacturing pails, designed by Mr. 
present in elevation and plan the larger machine, and the wood, which has been firmly clamped between the ser- Whitney, and largely employed in the States. 
from these figures the general arrangement will be under- | rated jaws, shown in the plan, is advanced by band against 


stood. The saw consisis of a cylinder, around one end of | the teeth of the revolving saw, which cut it into curved | - acaneeamenetianel 
which are set the saw teeth in such @ way as to be easily | lengths of any desired thickness, and to a curve correspond- | Camapras Pacrric Ratuewar—Mr. Whitehead, who has 
renewed, and it is mounted upon a spindle, as shown, the | ing to that of the cylinder. | been awarded the contract for grading the Pembina branch 


driving pulley being at the end of the cylinder. Upon Figs. 8 and 4 show a smaller and simpler machine | of the Canadian Pacific Railway, has left Ottawa for Fort 
the main frame of the machine is a small movable frame for cutting the small staves employed in the construction | Garry. Work is expected to be commenced about the middle 
running on suitable guides, and serving to carry the | of pails. The principle, as will be observed, is precisely | of October. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 


epor he mmitter on the Form, Endurance, a7 
Re; f the ¢ t t F k , and 
Manufacture of Kai's. 

Tue members of the committee (or such of them as have 
en at » Inee petner) af inte © investigate 
t t t togeth ppasted to investigate and 
report upon the forma, sizes, masulacture, teste, endurance 
and breakage of rails, and also the comparative e 





steel and iron rails, have given atte: i to the eu 

iesucd circular interrogatories to obtain the 

American experience. They have not, however, as yet 
received a saflicient number of responses to warrant a final 
report, or to give full numerical results, on a subject so 
extensive, so important, and in some reepects so unsettled 
This they hope to do at the next annusl meeting of the 


Society, and accordingly urgently repeat their requests for 
answers to their interrogatories. 

There are some points, however, on which experience has 
enabled them to form opinions eo decided that they now 
submit them to the Society. Members can compare these 
with facts within their own knowledge ; and the committee 
on hearing from them, will, if euch facts require it, modify 
their opioions in the final report 

Before entering upon the particular points on which the 





eomunit te * to report, it will be proper to present some 
general consiterations bearing upon all of them 

A ra as two principal functions or classes functions 
acting as a beam or girder, to carry the heaviest weights 
between the most distant actaal supports without stramng 
the metal besond the limite of ite elasticity, and to distribute 
th weight bearing of one point of the rai among the 
adjacent eupports Ihe firet part of this fur o requires 
atrength, the second stiffness lhe second class of functions 
or duties of t rail is to resist crushing and to endure the 
wear jhe Oret of those requires hardness ani breadth of 
eurta t “a 8 urea of section to wear off 
or consumable We sh consider the rail as divided into 
twe parts, the consumabie and the res sal; the latter in- 
cluding what ia leit the head a‘ter th nsumed part is 
worn off, and all below it. The endurance of the rail, if of 
good quality, depends on the consumable. The residual muat 


ess after the other is 
What is 


have the requisite strength and stilft 
worn off. These should be carefully distunguished 
good for one is often bad for the other 

In England, where the supports are far apart, and the 
weight on a driver is sometimes as much as 16,000 pounds, 
aod when the enormously loaded wheels of the four-wheeled 
care are several times as far apart as the supports, strength 
and stiffness are the controlling considerations. But in this 
country, where supports and wheels are both close together, 
much less strength and stiffness are required, and too much 
of the latter quality actually diminishes the longevity of the 
rail, After reaching a safe, moderate surplus of strength 
(not only for new but well worn rails), our whole attention 
should be directed to increase the wearing endurance. 

So in a wooden bridge, a comparatively moderate amount 
of timber is sufficent for strength to support the load if 
quiescent, till the timber rote or is burned. But our early 
wooden bridges, strong enough to carry the loads, and durable 
with very little traffic, wore out in a few months under a 
heavy traflic, from insufliciency of the small surfaces of 
contact to bear the vibrations without rapid wearing. They 
did not break down, but wore out. Hence wooden bridges 
were condemned, not because the material was bad, but 
because there was not enough of it. 

Kules derived from the experience of one country should 
be adopted only with great caution in another. As the 
controlling consideration in England is strength, and here 
wear, English rules thoughtlessiy adopted have seriously mis- 
led us. ‘The material (ite kind, hardness, strength, and other 
qualities), form, size, and connexions should be adapted to 
each other, to the ties, ballast and road-bed, to the grades 
and curvatures, to the weight on the size and surface, 
elasticity and contour of the wheels rolling over it, to the 
speed of the trains, to the climate, to the amount of traffic, 
to the cost, to the rate of interest, and to the facility of 
raising money on the credit of the company. One pattern or 
size or kind of rail cannot be said to be right or wrong, 
without considering how it is to be fastened, and how it is 
adapted to the other things mentioned 

To judge of the best means of preventing the destruction 
of rails, it is necessary to keep in mind the modes and causes 


of their destruction. The principal modes in which rails be- 
come unfit for service are breaking, crumbling, laminating, 
splitting, splintering, scaling, mashing, wearing down the 


top, wearing off the running « { the head, breaking off 
the projecting part of t when worn down thin, 
hammering down the ends, and otherwise disiguring the 
ends. We take no notice of those injuries, such as breaking 
the base, which result from obsolete and vicious appliances, 
euch as chairs. 

The principal proximate causes of these injuries in this 
country are brittle, crumbly, lamellar, splintering, scaly, soft 
(unequal at the same level), impertectly welded, weak, or 


; 





permanently strained metal ; insufficient wearing surfaces of | 


the bead in proportion to the weight on it and the hardness 
and elasticity of the metal, unevenness from washing or 
wearing down soft spots, so making shocks uneven or inelastic 
foundation, ties too far apart or rotten, extreme cold supposed 
to render the metal more brittle, and rendering the road bed 
uneven and inelastic, bad joints, very flat wheels, and 
accidental collisions or blows. 

The prinei remote causes are, metal from bad stock, 
such as cold-short, red-short, cinder, &c.; insufficiently 
worked, burnt, imperfectly welded, too much or too little 
carbonised, too high or too low tempered, permanently 
strained in cooling, or unequal hardness or otherwise badly 
manufactured, pusching, head too small, stem and base so 
heavy as to mols the rail too rigid, under side or head too 
steep or narrow, or eurving to hold the fish-piate—fish-plate 
too short, narrow, soft or weak, uneven surface or alignment 
of track; road-led uneven, clayey or wet ; ballast too shallow 
or too coarse, or of unequal depth, stone ballast on clay 





‘| 








without interveasing stratum of sand or gravel, or very fine | 
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broken stone; unequal settling of embankment or earth 
under the ballast, ties rotten, too far apart, too thin, short, 
soft or badly bedded; base too narrow for the surface and 
hardness of the ties; steep grades, sharp curves; high speeds, 
heavy weights, bad springs, wheels small or with inelastic 
faces ; sliding the wheels, wheele worn into grooved fages 
dirt on track, numerous stops and starts, changes of climate, 
and of course heavy traffic, and the enormous amount of 
unnecessary dead weight of cars continually dragged back 
and forth. ; 

Some of these proximate causes act by the abrasion of 
sliding wheels, as on steep grades, in stopping or reducing 
speed, on curves where one wheel mast travel further than 
the other during the same revolution, and from one part ot 
the same conical wheel having a different circumference from 
another part travelling over the same rail, and by traction 
In many cases the too great weight on a small area of rail 
surface crushes the metal and destroys its cohesion, and thus 
abrasion easily wipes it off. In traction the minute grain, 
fibres, or particles of the top film of the rail are alternately 
pulled one way by the driver, then the other way by the 
other wheels, till finally loosened and rubbed off. 

Rails, as well as machinery, on each system of railreads, 
ought to be in uniform classes, each class proportioned to the 
traffic and other controlling circumstances. In violation of 
this obvious principle, it has been common for our railroad 
companies to pick up such rails as could be had at the lowe t 
price, when the ry could be postponed no longer, with 
out much regard to form or adaptation, and with no know- 
ledge, and scarcely a thought, of their quality. It would be 


just as wise to buy a horse on the same principle, without con- | 


sidering whether he is wanted for draught, saddle, o1 carriag 

r whether he is really worth 500 dols.. or not so many oe 
When railroads are made ww sell, this plan seems to answer 
the builders’ purpose, whatever may be said of its honesty 


this country by such purchases, and many lives and limbs 


| sacrificed. Most forms of rail originated with, or were modified 
| by the rail makers, who naturally adopted forms easiest to 
| make, rather than those of greatest durability. Lach material 


should be put in such form as best to avoid the dangers to 
which that material is subject. This will be considered in 
speaking of patterns of rails. As materia! and manufacture 
improve, economical forms can be adopted which would 
formerly have been impossible in this country, or at least 
inadmissible. The best form for steel or good iron could not 
have been used with iron imperfectly welded. 

The first point we are to consider is “the beet form for 
standard rail sections for the railroads of this country.” The 
form should be adapted to the material, to the fastenings 
and joints, to the foundation, to the traffic, and to other 
things, some of which we shall consider as we goon. The 
form should be such, after securing a reasonable surplus of 
strength, that where there is most wear there should be 
most metal to sustain it. The parte where there is no wear 
should be as light, within practice! limits, as experience has 
shown to be safe. 

Experience shows that all the wear, on a reasonably good 
rail, except in some vicious arrangements, ison the head, 
and the force of the blows given by passing wheels is expended 
and exhausted nearly all on the head. As much of the 
metal as possible should be put there where it is most 
wanted. A steel or good iron rail with good foundations and 
fastenings and splices, and the weight on the wheels properly 
proportioned to the hardness of the rail top, finally becomes 
unfit for service only by wearing down the top; except on 
curves, and where the wheels have too much or too little play 
between the rails, by abrasion of the flange on the running 
side of the head. With such conditions the duration of the _ 
is measured by the amount of wear the head can endure, or 
the sectional area of the metal that can be worn away without 
weakening the rail too much—that is, the consumable part 
of the rail. 

The head should be broad on the top to give as much wear- 
ing surface as possible. It has been erroneously supposed 
that it does no good to make the head more than about 24 
inches wide, because the coning of the wheels prevents more 
than that from being used. But an examination of rail 
surfaces nearly 3 inches wide shows that in fact they are 
evenly worn all over, forming nearly a plane surface slightly 
inclined downwards towards the running side; that the top 
of the head is actually widened by the spread of the metal on 
the outside, and that the part so pressed out is also run upon 
and utilised. Whatever may be the contour of the face of 
the wheel at first, it wears into such form as tc bear all 
across a wide rail. 

Not only is the amount of wearing surface in a broad head 
greater than in a narrow one, but a square inch of the former 
endures more than a square inch of the latter. The area of 
contact between a given wheel and a wide surface averages 
greater than that between the same wheel and a narrow one. 
The more the weight is diffused and the less the pressure per 
square inch, the greater the tonnage cach square inch will 
carry. Injury increases faster than weight on a given s ; 
after reaching a certain point, many times as fast. Probably 
100 tons, with a weight of 12,000 pounds on a wheel, would 
injure an iron rail as much as many thousands of tons 
with 8,000 pounds on the same wheel. This will be 
referred to again, when we speak of the relative weights of 
load and rail. 

So a broad head gives more surface for adhesion without 
injury. A rail with a head 1} in. wide and 2j in. deep 
would, with very light machinery, last longer than if the 
head was 2} in. wide and 1} in. deep, but with machinery as 
it is, not half as long. ii 

The breadth of the head and the depth necessary for 
strength being ascertained by the ordinary calculation for 
beams, and by experience under actual or similar ciream- 
stances, the additional depth to give consumable metal should 
depend on the amount of traffic. Supposing the rails to be 


| steel or iron that will only give way by wearing out, let 2 


represent the cost per mile of the residuary part of the rail, 
C the cost of the metal the traffic is expected to consume in 





| down to the ultamate form for a 
| should be given instead of beginning with the partly worn 
| form. The top corners of the bead should not be much 
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each year, L the loss, including inconvenience and incidental 
expenses on each renowal besides the cost of the meta to 
replace that consumed, T the interval between renewals, and 
a the rate of accumulated interest for that time. Then (7 
will be the consumable part of the rail, and 


R+C T¢ahtO Moy 
a 


<value of a rail that will last for ever—present value of 
the cost of the rails and their renewals for ever, traffic being 
constant. Of course 7, which determines the consumabie 
depth of head, should be such as to make the above value 
the smallest ible. 

Suppose the residuary part of a mile of steel rails cvs 
7,000 dois., and its renewal 4,000 dols., then if C= 50 dols, 

r annum, T should be about 50 years, so that C 7'= 150; 
if C=100, T should be about 20, so that C T= 1800; if © 
= 200, T should be about 16; if C=400, 7 should be about 
14; if C=600, T should be about 12; if C=800, 7 should 
be abut 10, and if C=1000, T should be about 8, so that in 
this extreme case the consumable part of the head should 
cost 8000 dols., or more than all the rest together, and the 
head would be 2} in. or 2] in. deep. 

In forming the original section of the head, some regard 
should be had to the form given to it by its subsequent use, 
But if a sma!! addition of metal will eae it from wearing 

ong time, that addition 


rounded, for that diminishes both the width of the top and 
side-wearivg surfaces, and even if rounded at first, it becomes 
nearly angular on the outside by use. 

It is common to give the top sectional curvature of the 
head a radius of 6 inches. It is better to give it about twice 
that radius, ior in a short tame the surface approsimates « 


| plane, ani in hammering down the too great central con- 
Probably 20,000,000 or 30,000,000 dois. a year are wasted in | 


veaity a permanent strain is created teuding to eplit the 
head. This too great convexity also tends to wear a groove 


} on the faces of the wheels. 


the under side of the head should be as broad as possible, 
so as to bave the greatest practicable bearing on the top of the 
fish-plate. Experience shows that joints often work by the 
indentation of the under side of the head, and the battering 
down of the top of the fish-plate, especially when the latter 
is short, and so the rail ends are bent down and finally 
destroyed. This indentation is often imperceptible, except 
from the sound and tremor. The outer corners of the under 
side of the head should not therefore be rounded as usual, but 
sharp. ‘Ihis also gives greater wearing surface to the side of 
the head. There 1s no objection, except in looks, to a sharp 
salient edge, as there would be if the angle were re-entering 
All these considerations show that the section of the 
head should approach the angular form instead of the oval. 

The under side of the head and the top of the base near 
the stem should, of course, be absolutely plane surfaces, so 
that the fish-plate shall fit and be in entire contact its whole 
thickness, both when new and when drawn nearer the stem 
after wear. The inclination of the top of the base and bottom 
of the head, where in contact with the fish-plate, should be 
about four horizontal to one vertical, or about 14 deg. from 
horizontal. If much steeper than that, even if considerably 
flatter than the angle of friction, the fish-plate has a tende cy 
to work outwards with the vibrations (just as a loose object 
works down on almost level tremulous plane) becomes loose, 
though perhaps not perceptibly, so as to wear the shoulders, 
the rail begins to wear and tw suffer strains, and it weakens 
and finajly breaks the bolts. If much flatter it weakens the 
head and base, and does not allow sufficient wedge move- 
ment to tighten up when the shoulders wear. A very large 
proportion of the fish-joints in use are only imperiectiy suc- 
cessful, because the shoulders are too steep, or too narrow, 
or not plane surfaces, or the plates are too short, too narrow 
on the edges, or of too soft metal. They should be steel. 

The short and therefore inefficient fish-plates formerly used 
in this country followed English precedent. With their 
plan of setting the rails on chairs the joints must, of course, 
be between chairs, and the ends of the rails kept from bend- 
ing down only by the fish-plates. They must, therefore, be 
very short or they would bend. There is no such reason in 
our case. Their plates are 14 inches, ours should be, and 
often are, twice that length. 

Again, in England steel fish-bars are condemned, because 
with their steep shoulders, short bars, rigid rails, and great 
strains, the steel breaks, while iron bends. There are no 
such severe strains in our joints. Ihe chairmanof the com- 
mittee has, within the jast 7 years, used bly over 
100,000 steel fish-plates, and so far as he can hear not one 
has ever broken. 

The pernicious influence of the rules derived from the 
experience of one country on the practice of another, when 
the circumstances that induced those rules do not exist, 
strikingly shown by those examples. From such cases we 
can understand how engineers and ra whose pro- 
fessional education has been exclusively or mainly European, 
or from European books of practice, jabour uader estreme 
disadvantages in this country. 

it would be well to make the fish-plate longer and thinner 
towards the ends, so that in case of a vertical bend of the 
line of raile near the joint an angle should not be formed at 
the end of the plate, but a vertical curve. 

Where the fish-plate is used the angles between the sides 
of the stem and the under side of the head and the top of the 
base are necessarily sharper than seem on other accounts to 
be desirable. With iron, and especially steel, thu 
objection is very s' But with imperfectly welded or 
very inferior iron the objection becomes serious; and it would 
perhaps be better in such case not to use the fish-plate, but 
to Gillin the re-entering angles and make the joint fastening 
at the base. With worthless iron good forms cannot be had. 

( Tobe continued.) 
2. ~— 





” OFer the prmeiple of this formula see 8 paper on tue 
“Comparative Economy of Steel and Lron Hails,” by the 
Chairman of the Couumittee, herewith presented. 
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PNEUMATIC TRANSMISSION.—No. 11.2 | Similar closing by M. Lemaitre, shown in Figs. 33 


23. Figs. 27 and 28 show the Pilbrow system, pa- 
tented in 1846, and experimented upon pt 


the carriage, in passing lifts up by means of the | 


roller ~ ‘There is no connecting rod, but a chain | 
fixed to the piston. The chain which forms a rack, | 


uring the | Pilbrow, No. 

same year. The tube is generally closed by a a | is recon ah pte 
channel «. Every 18 or 20 ft. is cover b, which | put in motion by the compressed air, or by atmo- 
spheric pressure alone. The articulations in passing | 1846, 
the arms @ turn two discs ¢ in contact with the | tions, 
carriage. The connecting rod clasps a projection | 


28. The Roth 


w w 
system somewhat resembles that of | ellie at the 
ad is shown in Figs. 35, 36. It | suitabl 

posed of a piston with several articulations, 


| oe ones This latter carried the directing 
end by inclined valves, w: 
ble mechanism, connected to the 
| supplied the quantity of sir required from 
| section. V. od and Gilardeau, in a patent dated 
the same idea with various modifica- 
employed a vacuum. 
5. Andraud's patent of 1844 placed on the road, 


draws forward the wagon each ti i od. | : . 
raws forward the wag ime a cover is passed, | on the tube in such a way as to prevent derail- between the rails, a tube pane rigid parts 
part. i 


by gearing into the pinions on the wagon. 
24. Mr. Ch. De Bergue obtained a patent, in 1846, 
for the application of vuleanised rubber in the con- | 
struction of valves for pneumatic tubes, so that the 
edge of the rubber pressed against the openings of | 
the tube. 
25. Clarke, Freeman, and Varley’s patent of 1846 


Fig. 29 | 





“. Fig 28 











| mente, 


| and an intermediate flexi This portion 


29. We complete this somewhat extended list by swelled by the action of the compressed air, which 


a mention of Arnollet’s 


tent, the date of which is | esca 


ped from a reservoir fixed to the iage, and 


1844. The idea consisted in accumulating the motive | actuated two wheels i ancin 
force in reservoirs, which enabled a considerable re- | motion. (See Fig. 7) Pas wes ’ 


duction to be made in the size of the pneumatic tubes. 


| 6. In the patent by Cossus, of 1846, a series of 


The engines here worked continuously, while in the | tubes were placed on each side of the way, parallel 






































secured an addition to the “ resilient” system of 
Clarke and Varley patented the previous year. It 

isted of a slotted tube, Fig. 30, provided with 
arms in such a way as to form an elastic sea), These 
arms were attached to standards placed about 6 ft. 
apart, one of which embraces about one-fourth the 
weumference of the tube, and the other curved 
half way round the tube, and vibrated on a pin 
fixed in the standard under the tube. A wronght- 

n tube upon this system was laid down at Poplar, 

the Blackwall Railway. It was found that the 

nt became tighter with usage, and there was no 
appreciable loss by the entry of air. 
_M. Saint Preuve laid a claim to this system, 
because he hit upon, and experimented with the same 
arrangement in 1844. He proposed also the appli- 
cation of a pneumatic tube for hauling vehicles in 
the streets, by means of conduits placed below the 
ground or on the footways. 

6. Fig. 31 shows the valve of M. Mouflard, 
patented in 1846. In the sketch a isa plate bearing 
upon a rubber pad c, ¢ is a hinge, da spring, B a 
roller fix d to the carriage, and C the connecting 
rod, which is bent 

27. Jeunet’s system, 1846, consists of two copper 
tubes Fig. 32, A and A', surrounded by stiffening 
Dra kets at intervals as shown, and which can turn 
upon the points 4, while the wheels attached to the 
first carriage tend to separate them, and thurs give 
4 free passage to the rod, This system is analogous 
to that of Clark and Varley (No. 25), and a 


* On pages 293 and 294 of our last number several mie- 
Prints occur. In the third line of the first column of the 
‘hele on “ Pneumatic Transmission,” the date 1867 should 
gad 1687. On page 294, for “ Pinkers,” read “ Pinkus,” 
ot Saunders,” read “Samuda,” and for “Dublin and | 
Ualkey,” read “ Kingstown and Dalkey.” 





St. Germains arrangement they work only during the 
transit 

By the establishment of suitable canalisation, 
greater facilities for transmission are obtained by 
compressed air than by avacuum. Thus tubes which 
can resist an interior pressure of three or four atmo- 


spheres collapse under a far smaller exterior pressure. | 


The different arrangements proposed under this 
system are too numerous for us to mention them with 


completeness ; the following notices, however, refer | 


to the more important. 


1. The Faulcon system, in which a flexible pipe | 
was employed in communication with a reservoir of | 
compressed air, while on the tube ran a grooved | 


roller connected with the carriage. The blowing 
engine at each stroke imparted an impulse to the 


tube, which was pressed by the roller and prevented | 
from distending without giving it a forward move- | 


ment. Alexandre, in 1845, and Bouchon, in 1847, 
patented each of them an arrangement precisely 
similar in principle to that of Faulcon. 


2. In 1844 we find the patents of Chameroy, and | 
Senbetn, and Gibbes for | 


of Pecqueur, Bontemps, 
another application. 1t consisted in working locomo- 


tives by compressed air, which was forced through a | 


tube laid down between the rails. 


3. In the same year M. Baudouin proposed two | 


new systems. 1. The employment of a flexible tube 


placed in the first carriage. When the compressed | 


air reached the end the tube was distended and 
carriage advanced. 2. Small paddle wheels were 
actuated by the compressed air, the movement being 
transmitted to the hauling rollers. 


4. In 1844 we also find the patent of MM. Lau- | 
renzana and Roque. These inventors employed a | 


tube reservoir laid along the whole length of the 


| way, and a second tube of larger diameter for pro- 








with the rails, each section having a piston ac- 
tuated by the air. The connecting rod gave 
motion to the carriage, which then p Tall by 
a series of efforts corresponding to the move- 
ment of the different pistons. In 1846 an inventor 
named Swinburne proposed an arrangement in 
which this system was embodied, the disconnect- 
ing and connecting of the carriage taking place as 
each length of tube of about 300 ft. was traversed. 
The tubes were in aie were lengths, each con- 
| taining a piston as just described. 

7. In Power's patent of 1844, a valve like that 
shown in Fig. 38 was employed; it is closed 
hermetically 4 the compressed air, and is held 
open at the moment of transit by a roller attached 
to the connecting rod. 

8. In Jobard’s patent of 1845, a channel charged 
with compreased air is employed. A conical valve 
| formed of iron and leather, is opened to the passing 
| locomotive by the insertion of a suitable roller 
pierced with holes, and furnished inside with a 
second envelope of leather. When the holes are in 
communication with the tube the compressed air 
| flows out, and is led into the engine which it actuates. 
| (See Fig. 39.) 
| 9. In 1845 Alexandre improved the idea of 
| Fauleon by employing a semicircular tube fur- 
| nished with a flexible material. When the com- 

ressed air acted on the interior of the tube, the 
atter altered its form and became circular, 
movable sphere connected by trunnions to the 
carriage is pushed forward under the action of 
| the compressed air, as shown in Figs. 40 and 
41. 

10. The Meyer-Rieter system was patented in 
| 1845, andis shown in Fig. 42. Air pumps are placed 
| at intervals along the road in communication with 
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The author has specially distinguished himself in 
the art of clock designing. His “ bolt and shutter’ 
maintaining power; his three-legged dead escape- 
ents ; his detached escapement ; his gravity escape- 
ments ; and many minor improvements, have con- 
tributed greatly to the perfecting of public clocks, 
llis bias is evidently with the writer of the lines : 
The paltry watch in private pocket borne 
Misleads but him alone by whom ‘tis worn; 
But public clocks which towers and spires display, 
By going wrong lead half the town_astray. 
Ile states that large clocks have been “‘ the sub- 
f greater improvements within the last twenty- 
irs than in the previous century, and have 
reached a degree of accuracy equal to that of the 
best astronomical clocks, and superior to that of 
eht meters, and that not only with a decrease, 
but with a great reduction in the price.’ We may 
it these results are mainly due to his designs, 


I 


five ¥¢é 


ac 
inventions, and supervision. 

Any clock whatever is mainly a train of wheels, 
which instead of being set in motion by the flow of 
gas, a8 in a gasometer, or the force of air as ina 
wind gauge, are made to revolve by a falling weight 
or an uncoiling spring. But as gravity is an accele- 
rating force, and a coiled spring when it overcomes 


its resistance soon uncoils itself with a decreasing 


force, a governor or regulator is necessary for | 
equalising the motion of clockwork, and to enable 
the weight or the spring to act for a day or a week 

lesired. In the earliest clocks the regulation 
was got from an oscillating horizontal balance, 
carrying heavy weights, and gearing by means of 
two pallets with an escape wheel, so that ‘its 
regulating power over the train depended solely 
or moment of inertia, and on its swinging 
further for any increase of force.” ‘The evident 
want of isochronism in such a balance doomed such 
clocks to be mere rude measurers of time. Yet this 
balance, if used vertically, would be virtually 
a pendulum, although this simple advance was not 


le till three centuries later. Huyghen’s applica- 
tion of the peudulum to clocks advanced their ac- 
curacy immensely, ‘Then came his discovery that 
the pendulum must move in a cycloidal are to be 
strictly isochronous. The cycloidal theory, how- 
practical importance in clock-making. 
fhe spring, or string, by which pendulums are sns- 
pended in good clocks, bends with its oscillations 
» nearly in a cycloid that cycloidal cheeks are un- 
necessary, Phat theory has done good service, 

ywever, if only by showing that if we wish to keep a 
pendulum isochronous it must be kept oscillating in 
Then came the compensation of the 


ever, is of no 


pendulum for change of temperature, by Harrison, 
Graham, and others; and Sir E. Beckett's gravity 
cal ent is the latest important invention. With 


escapement, the pendulum is detached from 


train, the impulse necessary to keep up 
s vibrations being given entirely by gravity, | 
causing the escapement to fall against it. Various 


rr mont ire escapements and remontoire 
rains have lesigned for the same end, but the 
So good, indeed, 
secured with it in large clocks, 


BO-CALIE | 
been ¢ 
ity escapement answers best. 


ig the performance 


t Sir E. Beckett, in his specimen of a specifica- 
tion fora church clock, inserts a clause to the effect 
that the second half of the price is to be paid when 

clock *“‘has gone for three calendar months | 


continuously without varying more than five seconds 
n any week,” and this, he says, is an ample margin 
dooce ow, ? } 
The length of the seconds pendulum in London, } 
the level of the sea, | 
nd this Jeads our author to some 
we may insert here as a specimen of his style. 
‘The length of a seconds pendulum so nearly | 
les the French metre of 39.37] in., that some | 

ay fancy that that most ridiculous and | 

vous revolutionary measure had an origin | 

nas rational as being the lengths of a seconds | 
un in some latitude. Butithas not. It was} 

ed to be the 40-millionth part of a meridian | 
earth, about as rational a standard as if we | 

i that the yard should be the 420-millionth 

mean distance of the moon, which it is very | 

itly; and astronomers know the moon's distance | 

hin a less fraction than the difference of the metr: 

1 what it pretends to be, but is not. Yet there 
people who want to force on all the world this 
inconvenient, and useless measure, invented 
y 4 nation whose language is declining all over the 
world; while the English language, with that 
‘tandard of measures which every man carries in his 


arms, his legs, and in his head, is spreading over all 


in a vacuum, is 0.1393 in., 
remarks which | 





| the world, so that it will soon be the only universal 
| language to be found everywhere, if it is not so 
already. Doctrinaires of this kind may cram penny- 
school girls with French metres and centimetres, and 
kilogrammes; but our yard grew, and will remain 
as the natural standard of length until the stature of 
| the human race alters, For it is the length of a 
| good stride of a man of what is generally considered 
ithe best height, and that height is two such lengths, 
and so is the stretch of his arms, and a yard is the 
natural length of his walking stick.” 

As regards watches the book is more strictly rudi- 
mentary, and we think the author here betrays 
some crotchets. He thinks it no consequence if a 
watch ‘‘ goes faster at one time of the j than at 
another ;’ and affirms that he “‘ has seen watches 
with tapered mainsprings, in which you could not 
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cause the time may come —_ as it did when I 
undertook to design the Westminster bells, that 
there may be no means of learning these things, 
except by going through a course of experimenta 
again, or else accepting what the bell-founders call 
| experience, which means nothing but the way they 
| happen to have been doing things for some time. 
The then existing experience was manifestly 
wrong.” age had a large experience in de. 
signing both bells and clocks and the towers 
in which they are placed, all he has to relate about 
them has the utmost value and interest. The 
method of designing the shape of large bells is 
clearly described, but it is too long to be given here. 
He recommends the composition to be in the atomic 
weights of copper and tin, 6 Cn+Sn. He also gives 


















| by the Horological Institute for a prize, failed to 


|of watchmaking, that a Parliame: 


a instructions for drawing up specifications 
or large bells. This portion of the book is alto- 
ether very interesting, and the history of the 
Vestminster bells is a humorous and sarcastic 
piece of writing. 


perceive any difference in the force by the usual 
testing apparatus of a weighted lever.” It is not 
strange that with these opinions he pronounces the 
fusee as ‘‘ superfluous” and ‘ mischievous,” though 





it is one of the distinctive features of the best | There are many matters of course to which we 
English watches. ‘The experience of the best | can scarcely allude, such as the striking train for 


makers, extending over a century, must be decisive | clocks, repeating motion for watches, the teeth of 
on this matter. ‘Therefore, it is to be regretted that | wheels, and the construction of large dials. How- 
the public may be prejudiced against fusee watches | ever, his simple rule cannot be too well known that 
by so high an authority. ‘‘ the diameter of the dial should not be less than a 
Portable timekeepers came into vogue with the | tenth of the height of its centre from the ground.” 
invention of the balance spring. A thin spiral | The author is very bitter against high finish and 
spring fixed to the balance and to the frame, regu- | polish of non-acting surfaces, and loses no oppor- 
lates and nearly isuchronises the vibrations of the | tuaity of saying hard things about the clockmakers, 
balance, which in the old form of clocks acted} the watchmakers, and even the architects, Gene- 
merely by its moment of inertia, and was not iso-|rally the scolding seems to be deserved, In the 
chronous, The balance and escape wheel were in | rims of wheels, ‘‘as in the pallets, and indeed in 
fact much the same in watches as in these old clocks | every possible place, the modern workman who is 
until a few years ago, and are known as “ verge” | taught to think ‘ high finish’ the perfection of work, 
watches, having the eseapement vertical. ‘The | or in other words to display as much finger-work 
celebrated Dr. Hooke enunciated the law of the | and as little head-work as posssible, files or ‘ crosses 
isochronism of the spring in the sentence U7 tensio | out’ the corners as sharp as possible, instead of 
sic vis, and upon this solid foundation the art of | leaving them rounded a Retle, which would make 
watch-making has been reared. However, the com- | the wheel stronger with no appreciable increase of 
plete isochronism of the spring remains a puzzling | weight. I believe it would be a very good rule 
problem to watchmakers, that a sharp hollow corner ought never to be 
Even at the present time there are supposed to be | allowed anywhere, unless something has to fit into 
secrets concerning the process of isochronising the | it, as it always makes a weak place, in which, if 
spring which the recent competitive essays elicited | anywhere, things crack in casting, fly in hardening, 
or break in working, and moreover is 60 easy to to 

that as a proof of good workmanship it is con- 
temptible, even if it were not really bad besides.” 
Again, “in large clocks cast-iron wheels and pinions 
suit each other better and wear less than anything 
else, as has long becn known by the great machine 
makers, though scarcely any clockmakers choose to 
believe it, and of course refuse to try, being what 
they call ‘practical men’ who understand by the 
word experience the constant use of one thing or 
one way of doing it and absolute ignorance of any 
other,” ‘The proper rule to lay down is that aif 


bring forth. A French mathematician, M. Philip, 
claims a mode of perfecting the isochronism of the 
spring by giving it peculiar terminal curves; but 
about this our treatise tells us nothing. The verge 
escapement has had to give place to the lever 
escapement invented by Mudge, and to the chrono- 
meter escapement invented by Leroy, and perfected 
by Arnold and Earnshaw. ‘Lhe latter still remains 
the uniqué escapement for watches par excellence, 
or chronometers, now such important instruments 
in navigation. ‘There are a variety of escapements 
for ordinary watches besides the lever, of which non-acting surfaces should be painted.” 

indeed there are many different constructions. The| ‘The many instances which the author adduces of 
lever escapement is the subject of a valuable essay} his application of mechanical contrivances and 
by Moritz Grossmann, but Sir E. Beckets does not} principles into the practice of clock-making and 
even mention it. ‘* It isa curious fact in the history | bell founding are calculated to open the minds of 
itary Committee | mechanical men to the stagnation into which the 
in 1793 thought fit to award to this Mr. Mudge (or | mechanical arts tend to settle if the artisans are con- 
his son for him) 3000/., the same sum as Arnold and tent to base their work upon experience and ideas 
Earnshaw had had from the Board of Longitude, | confined entirely to their own particular craft, The 
in opposition to the opinion of that Board, for aj many inventions and improvements effected by the 
chronometer escapement which was not worth a| author are so many mementoes of the narrow range 
farthing, andindeed turned out worth a good deal less of thought in the vast field of mechanics with which 
than nothing to his son, who spent a considerable horologists had remained content, and give his book 
sum in making them. However he well deserved | a stamp of originality, which no similar treatise on 
his 3000/. for the invention of this lever escapement, | horology of such comprehensiveness has ever at- 
of which a hundred times more are now made | tained. 

in England than of all the other escapements to-| The world-wide reputation of the designer of 





| gether, and which is almost equal to the best in| the Westminster clock is well sustained by this 


aceuracy of performance.” As in clocks so in| treatise, which, regard being had to the range of his 
watches, compensation for change of temperature is | subjects, and the number of his own inventions and 
necessary. But it is more difficult to attain with a| improvements which it describes, will probably never 
balance than with a pendulum. The ordinary | be,rivalled. To call it a rudimentary treatise is a 
compensation balance as at present used was per- | misnomer, at least as respects clocks and bells, It 
fected by Earnshaw, but the aim of chronometer | is something more. It is the most important work 
makers has ever since been to get a more perfect| of ite kind in English. The author is well known 
compensation, and Eiffe, Loseby, Dent, Hartnup, | as the greatest living authority on all matters re- 
and Kullberg have been more or less successful in | lating to public clocks, though few know that be 
this object. | has followed actively his profession of a barrister, 

The treatise on bells is undoubtedly the best in| His horological practice and experience have been 
the language, though itis not exhaustive. It shows | so extensive, that judged by his own statements in 
that the author has contributed very much to their|this book, he might be considered among the 
modern improvement, if indeed he has not revived | ‘ briefleas,” whereas his practice in legal affairs con- 
this art, which was decaying here. He has re-| nected with railways has been very large. The 
modelled bell-frames, devised a better plan of hang- truth is horology has been his hobby which has not 
ing bells, improved their towers, and given new | thrown him over, because he has a clear head, a 
rules for their construction and composition. He | well-trained mind, excellent mechanical talent, high 
says,.“ Ihave given these fundamental rules be- | matheniatical ability, and fluency as @ writer aud 
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of thie vehicle week, as well as the 
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lebted to Mr 
lent of the Carriage 
ment the above-mentioned 1 ; 
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detail views on the present and opposite page, 
pared from drawings for which 
Robert W rint 
Wagon D 


ria being one of a bun 


we are ul 
Pearce, the suj 
part 
w employed on t 

ay and Lahore. 

The carriages, which are of course for the 5 {t. 6 in. gauge, 


service from Calcutta to Bomb: 


and built, and all the fittings, brass and iron, 
vade in and turned out of the carriage and wagon 
Howrah, at the Calcutta terminus of the East Indian 
The cost of each is a little over 4000 rupees 
weight, inclading 7 cwt. of water in tanks, 
as light as be built considering the 
ommodation afforded, and taking into account 
ems of weight above the ordinary carriages, 
roof, sunshades, water tanks, commodes, 
ns, piping, taps, upper sleeping berths, 
centre tables, double and venetian 
nceweighta, & 

ly of carriage, as will be seen on reference to the 
engravings, is 23 ft. 2 in. long by 9 ft. wide outside, and 
7 ft. 10 in. high from top of floor to underside of inner roof 
board inside at centre, the utmost height and width allowed 
by the prescribed maximum moving dimensions for Indian 

railways having been taken advantage of 
The vehicle is divided into compartments, with separate 
retiring room to each; the retiring rooms are at the ends 
of the carriage and partly over the two buffers, thus utilising 
the portions of carriage subjected to the greatest amount of 
lateral oscillation, and reserving for passengers the central 
part, which is least liable to motion. The seats are longitu- 
dinal, and arranged to slide on rollers and legs with castors, 
to enable the passengers to ride with their faces, backs, or 
sides to the engine, as may be wished, or to form a con- 


Railway line. 
, and the 


ean 











venient longitudinal slee; 


fitted with springs 


such. All the cushions are 


ing « 


The upper sleeping berths are entirely novel, and were 
designed by Mr. Richard Pearce, assistant carriage su 
intendent of the East Indian Railway. The en! 

on the present and opposite page show this arranger 
and explain more clearly how the beds are worked The 
frame is made of 1} in. a8 piping, and folds up k 
fashion, and entirely out of the way when not required for 
sleeping or night use. The gas piping forms an exceedir gly 
neat frame about half the weight of ordinary wood ones, 
and possessing great strength. The frame is jointed ) 
two halves longitudinally by knuckle or rule joints, 
cushion is in halves also, and is supported on canvas 
stretched tight across the iron frame, thus forming a pet 
fectly easy and elastic bed, somewhat resembling a s! 
hammock, 

The carriage accommodates only eight sleeping passengers, 
four to each compartment, and this is found as many 4 
can conveniently travel together, in the hot climate of India. 
The compartments can be rendered quite separate by 
closing the sliding door in the centre, this having fastening: 
on either side; or when desired, the whole can be thrown 
open as one grand saloon. The water tanks, placed 
tween the inner and outer roofs, contain 40 gallons eac, 
or 80 gallons, and are connected, by suitable piping, to the 
wash-basins and commodes. The outer roof is on the 
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CONSTRUCTED BY MESSRS. CLAYTON, SONS, AND HOWLETT, ENGINEERS, LONDON. 
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st improved plan, affording the best protection from 
the direct rays of the sun, and it is connected with the side 
sunshades and extended down to a height of 1 ft. 7 in. 
m the window rails, it thus becoming one huge saddle 


} 


back enveloping the roof and sides of carriage 
with a clear space of 7 in. for air. 

The end openings of the sunshades are filled 

with wire gauze, 144 meshes to the square 
a protector from sparks, coal dust, 
m the engine. The space between the 
1ade and side of carriage is further rendered 
acomplete air tannel. This is effected by pieces 
painted canvas or leather stretched over the 
side door openings, secured to a bracket on the 
shatting pillar on the one side and on to the 
sunshade on the other or hinge side of door, 
the canvas thus folding up and allowing the 
orto openand shut freely. This detail is not 
shown on ourengravings, The retiring rooms 
being at the end of carriage form also a sort of 
for passengers, not only 
irom noise, dust, and motion, but what is 
Most important in India, heat. 

The glass frames are all balanced, and to 

mteract any tendency to rise or fall with 
the motion of the train, they are fitted with two 
adjusting screws with milled heads to each ; 
the passengers can, therefore, secure the frame 
permanently at any desired height. 
_ The outside lower panels are of iron 5 in. 
thick, this being the only materia] really found 
to stand the climate. They are put on in 
rebates from the outside and well screwed all 
round to framing, a half-round moulding 
covering the screw heads; this mode of securing 
adds very greatly to the strength of the framing 
and is a neat job. When using wood on the 
East Indian Railway wide panels were found 
to buckle in the rains and shrink out of the 
frooves in the hot weather, and to split up 
i secured by screws; by using very narrow 
Panels these defects were of course lessened 
to some extent, but never entirely removed. 

In adopting iron, it was at first thought 
‘his material would conduct or radiate heat 
 @ greater extent than timber; after a 
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series of experiments this was found not to be the case, 
and in one or two instances, from some unexplained cause, 
iron actually came out cooler than wood, and by properly 
securing, in the manner above mentioned, and not having 




















| the sheets too large, the iron has been found to run with 
| just as little noise as wood. 
| To keep out glare and heat as much as possible, coloured 
| plate glass, No. 9 B.W.G. in thickness, has been adopted in 
| lieu of plain plate ; the colour, for the present chosen, is 
| bluish green, this having been found from 40 registrations 
| to be the best. At the date to which our information ex- 
| tends the experiments had not been completed, but so far 
| the different colours had been found to give the following 
| results: 

| Bluish green —- 106) 

} Violet aes - 111 | Degrees Fahrenheit 

j ted nus ee eve 112 }in the sun; average 

Yellow one ose 114 jor 40 registrations. 
White ove ove 118 
The difference of heat transmitted through bluish-green 

and white appears too good to be true, but we are assured 

that the results were registered most carefully by Mr. 
' Robert W. Pearce himself. The thermometers were exactly 
| rated and the readings taken at the same time and under 
| precisely the same circumstances and without the influence 
| of reflection from any building, surface, &c, Five boxes were 
employed exactly alike, 2 ft. 3 in. bigh,2 ft. wide, 64in. deep, 
well made of half-inch teak-wood and fitted glasses 18 in. x 
18in. in front, the thermometer being suspended in the middle, 
with the sun's rays acting directly on the bulb. Other ex- 
periments were to be made with boxes composed entirely of 
glass, and others with the aid of a thermo-electric pile and 
| galvanometer; while lastly, trials will be made in the 
| carriage itself, one compartment being fitted with coloured 
| the other with plain glass. It will, of course, be under 
| stood that the full difference is not expected in the carriage 
as shown in the experiments in boxes; it is probable that 
only two or three, or say under 5 deg., may be gained in 
actual practice, but even 3 deg. would be an immense com- 
fort. 

The whole of the timber used in the construction of the 
carriage we have described is Moulmein teak, the outside 
painting is white with a bluish tint picked out brown. 
The sunshades are green and the inside varnished teak ; 
the roof is neutral tint, the floor drab, and cushions green 
morocco. 

Altogether the design of the carriage we illustrate has 
| been well worked out to suit the exigencies of the Indian 
| climate, and reflects much credit on its builders; while we 
| are certain that it will be regarded with much interest by a 
large section of our readers, 








Eorrt.—The surface of E. capable of being cultivated 
is 7,264,640 acres (or about 11,351 square miles), of which 
about 4,625,000 acres are actually under cultivation. 

Cawaptay Inox On8.—A rich vein of iron ore has been 
discovered on the rear of Big Pond, in the county of Ca 
Breton. The quantity of the ore available is stated to a 
practically inexhaustible. The locality in which the dis- 
covery has been made is but a mile and a half from the 
waters of the Bras d'Or Lake; and as an excellent harbour 
is within a short distance the property is expected to become 
shortly a highly valuable one. 
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reasing pressure in one direction, there is har 
lifference, the indicator pene il following along 
npression line, stroke after stroke, for some hu 
proving that exactly the same quantity ol 
eon taken in and compressed at every st 
w much variation of the pencil) may appear 
or delivery lines; the same being the cas 
ls as with the lowest. 
to (he diagrams on pag 
né, the line a t 
being the atmospheri 
pression line, and d to ¢ the delivery 
earlier part of the return strok« 
> clearance space is being expanded 
pressure aa l the inlet valve opening. 
gram, representing 40 ib. pressure and 92 revo" 
; an be perfect lied upon | applied over No. 5, 152 revolutions, and only 2 ib 
such circumstances; hence the necessity in that class of | pressure, the compression lines will be found to very 


, vol. xvii, machines for long strokes and slow speeds, to allow the valves | coincide, The same remark applies to No. 7, 72 reves 
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ns, and No. 8, 120 revolutions, taken with a low-pressure 
spring; and so with the other diagrams respectively, the 
oe opression lines not being in the least affected by 
the speed, thus proving that, whether at high or low 
speeds, each stroke of the compressor performs its full 

2 of work. In Fig. the dotted line shows the true 
theoretical compression curve, the difference between which 
{ the actual curve shows the amount of expansion caused 


undj consequent loss of power, exclusive of 





that absorbed by the water which is returned to the boiler. | 


NARROW GAUGE RAILWAYS. 


To rugs Evrtor ov Esaiveerixe. 


Srr,—With reference to my letter published in your issue 


f March the 6th on the metre-gauge line of Selmec-Lerzence, 
I beg to send you without any further comment the follow- 
. particulars regarding the actual cost of construction. 
Taking ten florins Austrian currency for 1/., the cost per 
mile was as follows 











£ 
1. Land and compensation ane ooo 870 
2. Earthwork, culverts, bridges ... ove 2885 
}. Permanent way ete ro 1876 
4. I graphs, fencing eee ee 82 
Stations (three in all) and worksh PB ase R25 
6. Eagineering and agency ees ose £43 
7. Rolling stock ‘ eee oe ose 641 
Total eco eve 7122 
The principal elements of this account are the following 
£ ad 
( sere of grour the best of which on 
the Hungarian plains you may buy at 
r 3/.to 12 re) at from to 62 
work and rockwork per c re 
Clearing and finishing the ground, per 100 
I . 6 0 
y masonry, per cubic metre ove 0140 
s culverts .6 metre wide, per metre run 3.18 0 
1 oa - & 460 
ia 1 : ~ - 8 18 0 
I aram Bridg wood) 80 metres long 
a 
f t etre run eee eee mm LOU 
Balla per r oe ove 319 OU 
Rails (which are very dear now in this 
ntry) per ton at pee ove ose 17 40 
epers Is. 4d., ordinary sleep eee 0 
J [ ! ; pers 11 
Laying, per metre run of track 012 
guard's cottage of the ordinary type, if 
t stly foundations are required oes 180 0 0 
I vines at 1700/7. each, coal truck with brakes 1177. 4a., 
it brakes 87/. 128. low-sided wagon 123/. 10s. and 


and 108/. 10s., third 
posite carriage 





I8s., covered goods wagon 138/ 

passenger carriage with brake 

rd and secor.d-class) with brake 
I am, Sir, yours faithfully, 

q B. SoLymos, 





Hungary, Szeghalom, October 10, 1874. 


SUBMARINE CABLES. 
To Tus Epitor or EnGiIneeRinG. 

,—Allow me to make a few remarks upon your article 
especting the Direct United States Cable, especially that 
h reflects upon myself as the manufacturer of 
core You say, “ Witha eable to lay har ng L take it 

throughout its entire length the first attempt of 
Messrs. Siemens to cover wire with gutta percha, air holes, 


ht oy 








ba nts, want of continuity, and other faults, were naturally 
to be ex 1 Why were they naturally to be expected 
Their machinery is of the most modern constraction, and 
with considerable improvements. The material used in insula- 
t s of the very best juality procurable ; it was cleane dina 
manner surpassing either of the other manufacturing firms 
greatest care was taken in the manufacture of the core; I 
y f have been perectiy © mversant with the manufac 
tu gutta-percha for more than twenty years ; I procured 
some of the most experienced workmen 1n the different pro 
s,and so far from its being an attempt, I was perfectly 


tain of turning out the very best core ever yet manulac- 
loubtful part was the form of conductor ; for 
you take a conductor of the form used, and hold it at points 
say 12 in. apart, and then bend it, the smaller wires will 
and thereby unduly strain the gutta-percha, and the 
central wire the worse it is, and it was at my 





= 


suggestion the lighter conductor was used. I can readily 
rstand a bad joint occurring at sea, name'y, from inex- 
perience ; but I bad an experienced and proved jointer in the 


manufacture of the core. How it was handled after it left 
my hands in the process of cabling, I am unable to say. 
I am, dear Sir, yours faithfully, 
A. Knox. 

per Woodland-terrace, Chariton, 8.E., Oct. 19, 1874 
Vith all due respect for our correspondent, we prefer our 
*n grammar to his. The eable in question has contained 
c roughout its entire length, a conductor covered with 





gutta percha, and the work of covering this wire with gutta- | 


percha was Messrs. Siemens’ first attempt at such work. 
briefly put, the cable has throughout its entire 








ngth the first attempt of Messrs. Siemens to cover wire 
With gutta percha. As regards our remark that faults were 
r rally to be expected,” our argument is that, as all 


firms that have taken up the covering of wire with gutta-| 


percha have had faults in their earlier work, the same might 
be expected to oceur with Messrs. Siemens, notwithstanding 
he precautions taken. The events of the last few months 
teem to show conclusively that such expectations are ful- 
Gilled.—Ep 





| 2000 a minute, serves as the cutting tool, and works to 
To Tux Eptror or Excrvernwa. | excellent advantage. 

Str,—I read with great interest your account of the ex-| A” axle lathe built by Bement and Son, of Philadelphia, 
| periments of Messrs. Donkin with steam jackets, and beg to | ®*tracts considerable attention. It is so that one 
thank both yourself and those gentlemen for what appears to pound on the cone pulley is about 45 at the lathe centre. The 
| be a trial conducted with superior ability and care. | poppet spindle bearings are unusually long. The face of the 


From these experiments a significant question arises, | bed on which the slide-rest moves is raised some 6 in. above 





which I am anxious to see discussed in your columns, Take the part to which the poppet head and tailstock are secured 
the following particulars from the Table, &c. : to avoid the inconvenience and wear incidental to the fall of 





Cut-off the shavings on the slides. The tailstock is comparatively 
___——., | long and very stiff, being secured to the bed by two 1}-in. 

Two bolts. The spindle has a lock nut which grips it all round 

Eighths Third | its circumference and close to the dead centre, so that every 








= conceivable provision is made against spring. I should judge 
sf 83 ao: 22 | this lathe (which has a 14-in. swing) eapable of taking a cut 
- £4 54 44 | reducing an axle of Gin. in diameter down to 4in. in dia- 
“2 £2 "2 ez | meter witha feel of Lin. of tool travel to 16 revolutions of 

| tb mt tb "| the lathe, eutting 20 ft. of shaving per minute. 
eeees anaes 5 45 45 rv “6 | A noticeable feature in all American machinery is the ex- 
Total in i BF 641 494 1057 #20 | tensive employment of cast iron, from the reason that 
Feed water per power It Ib i? I | American cast iron will bear consi lerably more strain, with- 

pert _— oa . 1.66 65.62 WS4 59.14 | out fracturing, than English iron will, 

= so eee he 1. ‘ aes a | Referring to shaping machines, of which there are several 
ee lh Es ima OO ee ge an 7 6 63 , | ey nitited, we have not in existence to-day a machine capable 


7h neliene of doing so much work in a given time as can be done on the 
| machine built thirty years ago by James Nasymth, which 
45 124 9.0 |machine had a simple crank movement with a flywheel on 
lecided gain accrues from the | the same shaft, the slide being square, the feed motions for 
use of the lesser ratio of expansion, viz., 70 per cent. with | the table and cone spindle being operated by an eccentric, the 
steam jackets and 50 per cent. without them. The clearances, whole machine standing on four legs; and thisis one of 
I see, amount to one-eighth of the stroke at each end, and J | those instances in which our race for improvement has led us 
think that many engines by our first makers have no leas, | backward, 
especially when using an expansion valve. Now if these ex- In the way of pumps we have nothing this year which 
periments are reliable, how do they affect the character of the | €&n be strictly called new, more than the advent of another 
compound engine And if they are not, what is the value | Valve movement, in which the steam acts directly on and 
of the experiments? For my own part I am disposed to | operates the valve. In this connexion a circumstance may 
place great faith in these trials, both from the evidence of | be mentioned which is worth reciting as bearing upon the 
care, and the fact that the results tend to confirm the opinion principle, shown by the various combinations which are 
of many men whose opinions should be respected, viz., that | Towing up around us. : 
a moderate steam pressure with a moderate degree of ex- Some years agoa Mr. Wheeler applied for and obtained a 
pansion will, in a single cylinder, give the best results. patent for @ direct-acting steam pump in which the steam 
Sir Roger De Coverley, “a | #ted direct upon the valve. When the patent run out he had 
deal may be said on both sides,” but @ great deal has | extended, and subsequently sold it to a combination of 
said on both sides—perhaps too much—and very little | Pump manufacturers. These men now force the inventors 
settlement of the superiority | Of all new steam pumps, in which the steam acts upon the 
, which I think will be decided | *4/¥e,to pay them a royalty, claiming that any valve operat- 
ts with the brake and sound |i™¢ upon that principle w an infringement of Wheeler's 
| common eenee. n of | patent, thus claiming the absurdity that Wheeler patented 
of Messrs. Donkin to give us indicator diagrams with par the principle and not the mechanical means by which he 
culars of the different tests employed; and I shuld feel | “tilised it. If an inventor refuses to submit to this species 
much obliged on being informed, if ‘the temperatures of the of extortion, he is immediately served with an injunction and 
cylinder were taken, what they were, and if it is known what | plunged into a lawsuit which he knows will be carried from 
court to court, entailing an expense too ruinous to be under- 
taken. The mischief does not, however, end here, for as one 
of the conditions upon which a pump-maker is permitted to 
conduct his business, it is stipulated that he shall charge such 


Indicated horse power per pound of 
water per hour soapy © 
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Hence it appears that a ver 











Of course, aceording to dear 





has come of it, toward 
etween the two 





hope that it is the intenti 


part of the water condensed in the steam pipe passed through 





the engine; information also as to primiog and the state of 


the steam would be valuall 
I am, Sir, your obedient servant, 


ARQUES. a price for his pumps as the “ Pump Combination” shall de 
| termine, consumers, of course, being the euffvrers. 
, —- —_ a, are I am, Sir, yours truly, 
BESSEMER’S GYROSCOPIC CONTROLLING | New York. ~  Joamoa Rous, 
| APPARATUS, 
thane 7 age he-ocnangngy neta | | NOTES FROM THE SOUTH-WEST. 


Srn,—The letter of Mr. J. McFarlane Gray on the ahove 
subject has taken me very much by surprise; more especially 
as | am engaged in experiments which assume the theory 
that Mr seasemer de pen is upon to be eorrect. 

I think it is due to myself, and all your other readers wl 
are interested in the eu » callupon Mr. Gray to ex 


Gas in the West.—The Bideford gas directors have decided 

; to reduce the price of gas to Os. per 1000 {t., to date from 

September 29. This is a reduction of 6d. per 1000 ft. Tha 

Padstow Gas Consumers’ Company, Limited, have liwered 

the price of gas ls. 6d. per 1000 ft. This new rate will take 
effect from September 29. 

Brirham Railway.—Mr. H. 8. Ellis, one of the directors 

of the Bristol and Exeter Railway, has purchased the [rix- 

I remain, Sir, yours truly, ham Railway of its projector and proprictor, Mr. Wolston, 

“THomas Mov. | for 85001. The original cost of the line is said to have been 

87, Farringdon-street, London, October 17, 1874. | about 24,004 

~ | The Forest of Dean—An improvement is noted in the 

: _ _ | coal trade ofthe Forest of Dean at the Speech House Hill 

THE A M I R ICAN INST I rl 1 EF EXH I BI I I¢ IN ic ry, wherea large amount of capital i. been expen ted 

To tue Eprror or Exsainegrine. to facilitate the development of the property ; some excellent 

Str,—The annual exhibition of “ The American Institute” is | eoal has been sent to bank, the measures having been reached 





plain himself more er that those who have looked 
at it from Mr. Bessemer’s point of view, may be enlightened 


if they are in error. 





now in full operation in this city. The prin “ipal feature of | which the « yopany sought. As regards the iron trade tt may 





the exhibition 1s that the various ma nery and engines ¢.,| be observed that considerable quantities of Bpanish ore are 
are displayed performing their respective duties, 80 that what | now imported into the district 

it athe ! slotting, drilling, boring and other ma- pa . > ‘ . 
with lathes@planing, slotting, g g and ot Tra t Merthyr Tydvil.—A good order is stated to have 


ing, rotary, hot air, 





chines, together with stationary,, h 
gas, and water engines ; direet “ae ting, vacuum, rotary, and 
other pumps, and various other special machinery, the “ Fair 
as it is called presents a most respectabie appesrance. 

The large engines exhibited are all of the high pressure The Welsh Coal and Iron Tradea.—The South Wales coal 


been secured by the Dowlais Works. The other works of the 
neighbourhood do not appear, however, to be duing very 


much. 


lf order, the small ones all high pressure | trade seems to be flourishing in an unusual degree. The 
common slide val ve engines, cons} ments during the past week have been considerably 
being the “ Baxter,” ranging from two to ten horse power higher than those of any previous week for a long time past, 
These and there are good prospects of a continuance of the present 
the stroke, have a piston speed of : 

liameter of the piston being about the same as the length of | of depression, and the masters having given notice of a 
the stroke, and the slide valve having neither lap nor clearance | farther reduction, the prospect is regarded as discouraging. 

n the exhaust side, being without doubt the most economical | The reduction proposed by the masters is 10 per cent. This 
small engines in use on this side of the Atiantic. A cut-off will bring up the total reduction to 30 per cent., but it is 
| valve movement has been applied to the ten-horse engine, | stated that even then the men will be better off than they 
but the results obtained by its use were not equal to th were before the recent activity im the iron trade developed 
obtained by the common slide valve, hence the former has | itself. 


been discarded. The fact is that there isin the United States . . bey Faint — = ; , 

an inquiring demand for “something new.” That the design Canadian Pactri RAILWAY.— The first sod of the Pembina 
or pattern of an engine or machine is old, is almost invari- | branch of the Canadian Pacific Re iway has been tarp ed at 
ably the cause of its death at the hands of “ something new.” | 4 pomt about 10 miles from Fort Garry The Canadian 
| Although, in a majority of instances, the new devices or ap- Pacific system may thus be said to have been commenced. 





variable cut. 





cuous among the iatter | shi; 








ansively during one-h 
00 Tt. per minute, 


engines use their steam ex} 








@ | prosperity. The iron trade of the district remains in a state 

















y just long enough to demonstrate their 


plications exist on ‘ : . 
JAPANESE [RONCLADS —Japan possesses two ironclads. One 


failure. It cannot, however, be denied that the impetus thus 
given to invention hae produced for us a rate of progression | '# the Stonewall, which served in the American civil war ; 
we could not have otherwise obtained. | she 1 
Among the novelties this year may be mentioned a dia- | able in the violent south-western monsoons on the Formosan 
mond tooth band-saw machine for cutting stone, which ma- | Cast; 
| chine works exceedingly well. 
- , i 
iron work, in which # 10-in, emery wheel, revolving 


she is now almost out of date, and would be hardly manage- 


the other, the Kioyokaw, is covered with a 44-in. 
Also a shaping machine for | piate, which w yuld probably be found useless against the 


about i heavy rifled guns with which the Chinese arm their frigates. 
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STURGEON'’S HIGH-SPEED AIR COMPRESSOR. 


CONSTRUCTED BY MESSRS. CLAYTON, SONS, AND HOWLETT, ENGINEERS, GLASGOW. 


(For Description, see Page 320.) 
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TRIAL TRIPS. 
ING essentially an experimental 
The mathematician and physicist discover 
icidate its laws and first principles, but 
within the limits of their own sciences only 
t ly those 
gupon paper. The varied conditions under 
the actual structures have to be erected and 
1, orused, are such as they cannot within 
limits take account. In their investiga- 
ns they have, for instance, necessarily to assume 


is 


I INE] 


into 


‘ 


the perfect rigidity of various joints and fastenings 
the nature and strength of which vary exceedingly, 


laws and principles to structures | 
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and in many other ways to start with assumptions 
or hypotheses which may or may not correctly re- 
present the conditions which obtain in practice. It 
is of the very greatest importance in order, to the 
growth of scientific engineering, that the class of 
scientific investigators to whom we allude should 
have their hands strengthened in every possible 
way. They are doing for engineering what few engi- 
neers have either time or ability to do for it—in- 
vestigating and elucidating the foundation principles 
on which it rests, and are putting the coming race of 
constructive engineers in a position to work with 
some approach to scientific reason and accuracy. It 
is scarcely necessary to point out that this is not an 
advance in abstract knowledge merely. It means, 
in the first place, increased safety in structures, and 
then economy of labour, economy of material, and, 
in the case of coal-consuming machines, economy of 
fuel, The application of scientific principles to the 
design of engineering work will, in fact, make it 
safer, more efficient, and cheaper at the same time. 
The great want of all those who are engaged in 
the investigation of engineering science at present 
is experimental data by which to verify conclusions 
arrived at inductively, and to arrive deductively at 
further conclygions. The class of experiments 
which alone can be of much use under present cir- 
cumstances must be (1) upon a sufficiently large 
scale (2), carried on as nearly as possible under the 
conditions obtaining in actual practice, and (3) 
noted completely in all their details, The conclu- 
sions derived from mere laboratory experiments can 
but seldom be applied to engineering work. Ex- 
periments, forinstance, with propellers 2in. diameter, 
or with model vessels a few feet long, while interest- 
ing in themselves, do not supply us with data which 
we can with confidence apply to 16 ft. screws or 
ships displacing a couple of thousand tons. The 
scale upon which the experiments are carried on 
is not, however, everything. They may be ona 
large scale—they may even be conducted with 
full-sized machines or structures—and yet be of 
comparatively little use. This occurs when they 
are carried out with a view to establishing cer- 


tain pre-determined results, or proving some 
already assumed economy. In this class come 


but too many of the published experiments 
connected with any new machine or apparatus, 
the working of which invariably “exceeds the 
most sanguine expectations of its promoters.” 
Such experiments (when the results published have 
really been arrived at, and {are not, to a great ex- 
tent, imaginative) are for the most carried on under 
exceptional conditions, or for short periods, do not 
represent truly the results which would be obtained 
in ordinary working, and, therefore, cannot be 
‘“‘ founded on” by the investigator. It ia, of course, 
true that it is important to know the very best re- 
sults that can be obtained from any piece of appa- 
ratus, as well as its average efficiency; but for this 
purpose it must be stated in the account of the ex- 
periment whether the conditions under which it was 
carried on were ordinary or special, a little fact 
which inventors and patentees somehow omit oc- 
casionally to mention. ‘The statement that experi- 
ments to be of value should be complete, will 
awaken responsive echoes in all thé army of in- 





| vestigators, who have spent hours—or perhaps even 


days—wading through masses of ill-arranged in- 
| formation in hopes of arriving at length at the one 


~ | little fact which is required as a key to all the others, 
¢ with the present number a doublepage Plate of | 


and without which they remain almost useless, but 
which, somehow, the experimenter (no doubt a 
‘ practical” man) had entirely forgotten to state. 
There is probably no section of engineering 
science of greater national importance to this country 
than what may be called marine engineering, em- 
bracing the science of naval architecture, and the de- 
signing of engines and machinery for the propulsion 
of vessels, ‘There is at the same time no section of 
engineering work in which so many experiments are 
made ; and yet out of all these experiments very few 
are of real use, even to those who conduct them, 
| and not one in a hundred is of the slightest value to 
ithe rest of the world, including the hungry little 
| army of investigators already mentioned, 
Who does not know by heart the ordinary “ Trial 
Trip,” and what marine engineer, whose interest 
in his profession leads him to examine a little below 
the surface, has not attended trip after trip in the 
vain hope that he might obtain some valuable data, 
and again and again come away disappointed and 
savage? Nota few of our readers must have ex- 
perienced something like this:—The tug has con- 
veyed a crowd of gentlemen (and ladies) to the 
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vessel, the anchor is weighed, the engines begin to 
turn, and a second inspection of the engine-room 
from the skylight showing that the preliminary con- 
fusion and crowding below has somewhat lessened, 
you descend to see what is going on. Here too often 
you find things as dirty and confused as if the 
voyage were finished instead of begun; but let us 
— that it is intended to take adventurous 
ladies down to admire the ‘' things like spiders,” and 
that consequently all the machinery is tolerably 
clean and bright. The indicator gear ia ready, 
although the /ead of some of the strings is not very 
good ; but a moment's inspection shows that no ar- 
rangements have been made for measuring the 
water that is collected from the jackets. You 
go into the stoke-hole, and there find two or three 
large, and of course unweighed, heaps of coal upon 
the floor, and the bunker doors open ; and on look- 
ing at the steam gauge you see that the pressure is 
10 Ib. or 15 Ib. lower than that at which the boilers 
were intended to work, For an hour or so the 
course down the river is much impeded by the 
numerous craft, but at length the water is clearer, and 
the order for “ full speed ahead” is given. Another 
visit to the engine-room shows you two indicators in 
place, and you find that no more are forthcoming, 
and that the cards will be “quite near enough” 
taken in this way. ‘The first diagrams are not very 
Satisfactory—the instruments cold perhaps—and 
just as another set is being taken a bearing begins 
to heat, and with much spluttering and splashing 
the engine is slowed, and the diagrams remain un- 
taken. By the time the brasses have been cooled 
and eased (if, indeed, the heating does not continue 
all day), “the mile” is being neared, and great ex- 
citement reigns in the stoke-hole, the occupants of 
which you find to be hard at work under the eye of 
the manager himself. The throttle valve is wide 
open, the engines in full gear, water pouring over the 
offending bearing, and possibly over others as well, 
and the lads at the indicators working for very life. 
It is soon over, and when you presently inquire the 
speed you may probably be surprised to find that 
the captain’s and the manager's statements differ 
by some thirty or forty seconds, if, indeed, you are 
fortunate enough to get any definite statements from 
anyone. ‘Then come lunch and the speeches, and, 
as an invited guest, you feel it would be uncivil to 
leave the table till they are finished, but you know 
that the vessel has turned, and that while ‘‘ The 
owners” or ** The ladies” are being enthusiastically 
toasted you are running the mile in the homeward 
direction. At last you are once more in the engine- 
room, where you find that various ‘ linked-up” cards 
have been taken, and that the fuel has been measured 
for half an hour or so by some method extemporised 
on the spur of the moment by some well-meaning 
draughtsman, and found to be at the rate of about 
1.5 lb. per indicated horse power per hour! Disgust 
seizes you, and you visit the engine-room no more, 
but endeavour by the aid of a cigar on deck to 
quiet your feelings sufficiently to enable you to make 
the necessary commonplace compliments to your 
hosts before the tug takes you ashore again. 

The sum-total of the information derived from 
such a trial trip, and we have really given no un- 
fair picture of trips that occur every week—almost 
every day—is this, A vessel of a certain length, 
breadth, and depth, rana knot in somewhere be- 
tween five and six minutes on a fine day in a smooth 
river, and the engines indicated at the time so many 
horse power, actually or ——— The dia- 
meter and stroke of the cylinders, and possibly the 
dimensions of the propeller and the boilers, consti- 
tute with this the whole of the information which 
any one not in some way officially connected with 
the vessel is able to obtain, while the epgine builders 
will, of course, know in addition all the dimensions 
of the various parts, and (but sometimes only ap- 
proximately) the heating and condensing surfaces. 
The draught of water has not been observed, Or has 
only been noticed approximately or casually, and 
the immersion of the screw is guessed at. It never 
enters into any one’s head to find out the displace- 
ment or the immersed midship section, still less to 
calculate either the actual or the “ augmented” im- 
mersed surface, As regards knowledge of the laws, 
or even the facts, of propulsion, the trial trip is of 
scarcely the slightest use to the builders of the ship 
or the makers of the machinery, and of none what- 
ever to any one else, 

And yet with very little additional — or 
trouble the trial trips, which are so constantly taking 
place, might be made to yield information which 
would be of much direct practical value to the en- 
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! is on t ! greater i wnother that t 1 down tra Since the pass Act ot 
: +} um " . ; ; ¢ 
' f (5 j " y fa is very unequal as m] 1 with others 1848, and under 
v ' tif it can be shown that t train loads on one} the 19th of August, { ) : 
‘? | ‘ ‘ tent “" t ac T zz - } } ’ ar ‘ +} + +) | } 4 ] . ar ? t 
: _ , ~jarer h less than on another » dead weight | had been sanctioned as loans for various & 
a se) miles Meg Oudh | compared with the paying load is higher, and that| purposes. Between the latter date, to the dist“ 
and Robilkhund. These provinces are now supplied | the average cost of maintenance er train mile is| December, 1872, the Local Government Board 43° 





| 

| 
t 5 " “a y he : a sve . y | 1 . . sore ‘ jal } 
with 525 miles of railway. ‘Lhe entire system ex-' greater, there is ajproof that one is under more | allowed 869, .; and during 1873, the totai & 
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had sanctioned was 980,153/.; making in all a total | total expenditure of 6774/.; showing that either | the line regiments shonld not have been extended to 


of 12,169,5307. Of the amount sanctioned last year | Irish towns must be remarkably free from nuisances, 
20. 4501. Was assig 
listricts. In most instances the interest charged; their efforts. 
was at the rate of 44 per cent. per annum. 





Dublin upseta the 


( 


the artillery, and that they should be entirely without 


ed for improvements in raral | &e., or that the authorities are exceedingly lax in| pecuniary reward or honorary distinction for good 
former, and | shooting. 
Among | justifies most remarkably the latter theory—the ;we fear that the fall power and accuracy of our 


Without some inducement of this nature 


the largest amounts are those granted to Bristol | state of the Liffey being at present as bad as it | heavy rifled ordnance will never be properly diz- 


17.5001, Chester 22,0002, Crewe 12,700, Edmon- | could well be ; it ia, in fact, the main sewer of the 

ton 15,0002, Farnworth 12,8271, Gorton 10,000/., | city. It appears, however, that the Boards of Guar- 

Hanley 13,000/., Kidderminster 26,1062, 
‘ 


field 67.5002... Wimbledon 53.0007. ‘The objects of | 


| played. Certainly we cannot consider the resulta 


jhitherto obtained as approaching in any way, 


Shef- | dians of several Unions, wherever they constitute the | cither as regards accuracy or rapidity of fire, the 
sewer authorities, and have power to supply towns | performances of 


which these guns should be 


h loans were improvements im paving, sewer- | and villages with pure water, are beginning to show | capable, 


y g Before sanctioning a/a due sense of the importance which that question 
a local inquiry was held, after public notice, | devolves on them, ‘Their efforts have been chix fly 
rder to find out how far the intended works | confined to digging new wells, and repairing those 
were adapted for their purpose, and also to allow | out of order, erection of pumps, &. In many 
ratepayers of the district to express their opinion | cases, however, a proper supply cannot be obtained 
bject. ‘The question of the financial posi- | without bringing it from a distance, and in nume- 

of the local authority was also inquired into | rous 

re any loan was sanctioned. } vented such being effected ; consequently the in- 


war i; } > 
: sewage disposal, &e. 


During 1873 special Port Authorities were ap- | habitants are compelled still to have recourse to | 


' 
pointed to the numl 


of streams into which 


er of forty-six. ‘These ap- polluted water, and the use 
It appears that, 


ntments are of the highest importance, as the | the sewage of the towns is cast. 
authority has jurisdiction over the waters of the} beside the question of 
port, with full power to take all precautionary mea- | powers, analogous to those of England, must be 





s, or having on board persons suffering from | steps can be taken to remedy this dangerous state 


nstaneces the expenses involved have pre- | 


| 
n relation to vessels coming from infected | conferred on the Irish Local Board before effective | 


Phe drill, although recently much improved, is still 
| antiquated in character and unsuited to the require- 
} ments of modern warfare. In coast batteries, eape- 
cially, guns are etill manceuvred on principles derived 
| from the days of wooden sailing ships, which are 
quite at variance with modern conditions of iron 
armour and steam. ‘The only method of attack on 
coaat batteries practicable for sailing ships was for the 
ships engaging to take the most favourable positions, 
and to remain there until the action was decided. 


| The attack under these circumstances could only be 


expense, further legal | 


sustained by an overwhelming superiority of force 
on the part of the ships; their crowded decks and 
easily-penctrable and inflammable sides could only 
lead to a disastrous issue whenever there was any 
approach to an equality of guns on either side, 


| Such, at least, was the lesson we learnt at Sebas- 


topol. 
The introduction of ironclad vessels moved by 


ufectious diseases. In looking over the list of ap- | of affairs, 

pointments, we find almost every important port in} In regard to Port Nuisance Authorities, some 

England and Wales thus provided with a sanitary | difficulty was at first found in reference to Cork, | 

‘ r. Numerous inland places adopted the Local | buta short Act amalgamated existing and competing | 

LF rnment Act in 1873, sanction being given in| authorities, both there and throughout Ireland. | steam power not only led to a comparatively impe- 
twenty-six cas Eight urban districts were con- | The Board then issued a series of orders prescribing 


ted by provisional order, Hitchin, where the | Port Nuisance Districts round all Ireland, In all 
Joard had become involved in difficulties, was | large harbours and tidal rive 
relieved from them. ‘Ten rural authorities | ping a sma)! intercepting hospital was provided to 
invested with urban powers. Eighteen pri- | receive persons arriving ai | affected with cholera. 
Bills relating to sanitary matters were depo-|Some difficulty was found in carrying out this 
luring the year. Their provisions were care- | prudent provision, owing to the unwillingness of 
specially as in some cases attempts | owners of property to let houses for such a purpose, 
f small area for erecting such 








y watched 





re made to postpone the repayment of the loans | or to sell grouns 
to an unreasonable period, and to escape from the | hospitals. Kingstown and Dublin were remarkable 
y of formi: sinking fund. |for opposition, even the Government authorities 
The subjects of air and water are next specially | opposing such a plan. It appears, however, that the 
referred to in t report. A lengthened report is Board have taken every prudent precaution, not 
ven by Dr. Angus Smith in regard to the opera- | only to prevent the entrance of cholera, but all other 
of the Alkali Acts during 1873. The details are | infectious diseases conve yed by shipping, especially 
too numerous for us at present to enter into, but they | colliers arriving from the West of England, and 
are of a most interesting character, as showing the | also from Scotland. ‘This has been ingeniously | 
extent of pollution which takes place in the air in | effected by making evé ry ves el that is within the 


wny of our manufacturing districts where chemicals | Port Nuisance District liable to be dealt with as if 
produced. In a former article we have partly | it were a house. 
amined the subject, and may possibly revert to it} ‘Taking the reports as a whole, we may congratu- 
some future occasion. | late the two Boardson what they have done. Their 
By the Metropolis Water Act of 1871 the powers | existence has been very brief, but they have set into 
of the Board of Trade were conferred in reference | operation a large number of officers, who, if they 
» water supp! Since then they have been trans- intelligently and impartially carry out the laws, must 


ferred to the Local Government Board. Major | speedily effect a large amount of good, and put an 


Frank Bolton was constituted the water examiner, | eutire ly new complexion on the present condition of } hull. 


rs frequented by ship- | 
| 


| 


jthose of guns afloat. 


netrable target being presented to the guns of the 


| shore batteries, but further added to their difficulties 


by enabling each ship to be constantly changing its 
position, and thus affording only a quickly-moving 


| target at a variable distance, instead of one sta- 


tionary ata fixed range. ‘These tactics were success- 


| fully employed at the bombardment and capture of 


Fort Fisher; an action which fully showed that the 
balance between ships and forts which had been so 


| rudely destroyed at Sebastopol was once more 


restored. 

The conditions of artillery fire from coast bat- 
teries seem, in fact, to approximate in great part to 
Rapidity of movement to 
follow a passing object and to fire at any instant a 
favourable chance is presented, appears to be an 
essential feature of suecess. For be it remembered, 
that whereas formerly a ship was comparatively 


| equally vulnerable throughout the whole of her ex- 


i Mr. Allen Stoneham the auditor for the metro- | our national sanitary arrangements. j 


; 


litan district 
: given in appendices to the Local Government : acelin 
i lless for us to refer to them, as} THE PROPER METHOD OF ALIGNING 


Report. It is need 


i more recent information is conveyed in our 


on ** Water Supply and Storage” at page 284 | 


Tue general results of the late competitive firing 
| 


of the Artillery Volunteers have shown that a con- 


In regard to the Adulteration of Food Acts the! siderable advance has been made during the past 

J L, althe h having already appointed many | year in the training and efficiency of this most uss -| 

ts, and hay had application for others, | ful body of men. | 

ha leclined to put into operation their compulsory Whatever opinions may be formed of the value 

| rs for enf ¢ such appointments. Numerous | of yolunteer infantry in act ial warfare, there can | 
inemorials have been presented showing the hard- | be but little doubt of the great services to be ren- 
ships that the existing Acts press especially on the | dered by volunteer artillery, and of the advantag 

retail trader, and it is considered that during the | of being able to give a great and sudden increase to | 
next session of Parliament a Select Committee of | the number of trained gunners available for our coast 


t use of Commons on the subject will be moved | batteries and for the defence of our various naval 
i 1 most probably be appointed, The ridiculous | arsenals. It is only a matter of regret that the zeal 
Steam-whistle Prevention Act seemstohavegiven the | and energy of this force is not further stimulated 
. ) 


g 
rd little tr e during the year. In one case they of gaining rewards somewhat vreater 


DY the chances 
given by a local authority for | than those now offered, and more in proportion to the 
the use of a whistle, and in another case they allowed splendid prizes for skilful shooting whic h annually 
ill play, because it was im- draw such crowds of eager compe titors to Wimble- 
which made the most hideous|;don. A judicious expenditure of money in prizes 
on **The River “Thames” at! has been attended in the Koyal Navy with the most | 
-eding excellent results. Since the year 187] the gem ral 





t} at whistles f 


gy that. we gave 5 


one pree 








extended rem son Dr. Simon's report relating to} shooting of the fleet has improved in the moat | 
t nous i tio made during the year by jmarked manner, the hope of winning the sul 
I s of the Medical Department of the Board. | stantial money prizes granted by the Admiralty | 
Such are tl chief features of the report so far acting a8 a most powé rful incentive to care in the 
ey extend to England and Wales. ‘The second | expenditure of the ammunition for practice, Sup-| 
a sl report of t Local Government Board of plemented by the efforts of the gunuery officers of | 
I nd is chiefly occupied with matters relating to| the fleet, a most marked change for the better has | 
} lief. In respect to sanitary matters the action | been produced, and has fully justified the wisdom of | 
very sma The expenditure in 1873 under | the step. 
the Sewage Utilisation Act was only 3575/.; under 


Nuisances Removal Act, 3199/.; making a| given such admirable results in the navy and among 


Reports from both these officers | 


THE SIGHTS OF ORDNANCE. 


| Royal Navy. 





posed side, and her men were equally distributed 
over her decks, and consequently to strike her at 
all was to surely inflict serious damage, the case is 
far different now-a-days, With but very few and 
well-protected vital points, and with the men 
crowded in a confined turret or box battery, it 
would be idle to aim alike at any portion of the 
A skilful ganner would reserve his fire until 
he could lodge a shot into the turret, through a 
port, or under the armour plating ; an opportunity 
instantaneously offered perhaps, and instautancously 
to be taken advantage of, if at all. 

But to obtain this power of firing at any mo- 
ment it will be necessary to follow the practice of 
the Royal Navy, and to effect the discharge of 
the gun from the rear of the platform, the gunnet 


| aligning his sights from that position, and carefully 


watching his opportunity to fire. ‘This change of 
position would also enable the guns to be more 
correctly laid than is practicable at present. ‘The 
method of aligning the sights on the object 


| with the eye placed close to the hind si, ht of the! 


gun, as is invariably the case in the Royal Ar 


| tillery, is inaccurate, and leads to a constant error 


in the adjustment of the gun, the “ line of sight,” 
and consequently the “line of fire,” being always 
directed foo low. 

The proper position from which to lay a gun has 
been a matter of much discussion, some maintain- 
ing that the eye should be placed close to the hind 
sight, as we have said is the practice in the Royal 
Artillery ; others that the sight should be adjusted 
from a position furthér in rear, as is the cage in the 
It is not, however, a matter of mere 


opinion, for it can be clearly demonstrated that the 


| method in use in the Royal Navy ia the only correct 
fone, the other producing a constant error in the 


adjustment of the gun. That this is the case has 
been shown by Lieutenant Grenfell, .N., ina paper 
published in the Journal of the It.U.S, Institution, 
vol, 17. 

‘Jt is well-known,” he remarks, “that when 
several objects are at different distances in a direct 


It is difficult to understand why a system which has | line from the eye, a distinct image of only one of 


them can be received at the same instant —in 
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other words the eye can only be brought to a foeus| given for keys in cases where the subject has been 
on one of them at a time—the other objects between | treated in text-books, yet it is easy to see that the 
and beyond being actually doubled, and conse- | two things are quite different. Keys are employed to 
ently appearing hazy and indistinct prevent wheels and other parts from turning on 
Furthermore. when an object is brought close | shafts; the object is effected (or intended to be) by 
to the eye, this indistinctness and haz s are mani. | an abutment, that is, by introducing bearing surfaces 
f ina g leyr lw placed very | at right angles to the line of force. In the case of 
t eye is incapable of receiving a definite | wedges or taper keys the same object is attained by 
. ‘ " bh fixed it friction on the shaft due to the pressure exerted 
I nearer, therefor fferent objects in a] on the side opposite to the wedge or key, and unless 
fr 1 the e% ne to ea ther, the more | ke ys taper on all sides they seldom if ever fit well 

t t will be the imag: f f them produced | si lewise or in the direction where a fit is required. 
d the further they lie apart in this} The main purpose of taper keys, we may assume 
nearly any of them are approached | to be to prevent wheels, couplings, or other parts 

the greater will be the difficulty of ob- | from moving lengthwise on shafts, as nothing but 
\ tinct imag f all of them at one|4 most barbarous practice would ever think of keep- 
ing a wheel from turning by means of the friction 

| r ‘ ‘ of ht for | creat | by driving a wedge on one side. 

' vdijusted ne which ts th To fasten large wheels, such as the flywheels of 
t } t 1 sight, t hes th engines, where there are no available means of avoid- 

‘ ‘ yht | t t ce rej} ing 8 le slipping, where a forced fit is not possible, 
han a nt being known as a/ and when the bosses may be made strong enough to 
| withstand the strain of wedge keys, there is no 

proportion the e s placed close | loubt of the correctness of employing tapering keys ; 

| t, d the ty of obtaining a} butin all cases where the “ work” rests against a 


stinct image ft atter ir rease, and | 








shoulder, or is held on by nuts on the ends of the 





in all but exceptional cases, it is plain that a key 
does not require a resisting power greater than the 
strength of the surfaces which oppose and act upon 
it, and as keys are always of material as hard and 
often much harder and stronger than either shafts 

| or the work fastened to them, it follows that the 
width of keys can and should be reduced to such a 
limit as will leave them proportioned to the surfaces 
to which they are opposed. 

Referring to the diagrams, which are drawn in pro. 
portions corresponding to the writer's practice, it 
may be readily supposed that the iron on the side 
at c will be “ started” much sooner than the key 
will be sheared with the proportions here given, 
It is also evident that the metal at ¢ must yield at 
a much less stress than that at a, especially if the 
shaft be of wrought iron and the boss of cast iron, 
In practice, where couplings or wheels are started 
from over strain, every engineer of experience knows 
that the metal at ¢ yields first, unless the boss is 
burst by radial stress, and this latter occurs 
generally from having keys fitted on their top and 
bottom, so that a rolling action takes place as soon 
as the joint is started. It is nearly always the shaft 
that fails, not the key nor the boss. 

From this we may deduce, leaving scientific con- 




















t that of estimating t point half-way | shafts, taper keys are not only wrong but unneces- | clusions out of the question, that a key should have 
“ y a thr wi t e of sight | sary, and lead to a difficulty, which few without ex- | a greater depth in the shafts than in the bosses of 
1 pa for a half gulation sight. | perience would ever think of. wheels or other parts fastened; it is a matter so evi- 
HI the ter ey is fort ye to seek and be ® Seth 
1} th wily dist shed 4 of the ——. fuer iY GE ODD { 
with t result that what is known aa a > “ Fig 3 Fig 2 / t 
ver ht is taker r the un is laid / c | J 
| att 
FIC ji 5 
See y 
= ‘ 1 
} 
3 \ 
@ 
ae ae ; \ 
The eye, however, should not be removed to too \ 
vreat a distance in rear, for then, although the hind , 
ght is very clearly seen, the fore sight becomes in- 
distinet, and the eye, in order to be th roughly 
sensible of it, is apt to bring it up too far into the 
alignment, and a ‘full’ sight is the result, or the 
n is laid too high (Fig 2) It is impoasible for a manager to know E g 
whether work is properly fitted if wedge G 
f FIC keys are used;! when a wheel or pulley f 


at such a dis. 
tance in rear, that the maximum distinctness is 
ble with retaining a 


d ** half” 


given to the hind sight cor pati 
ear image of the fore sight Phe require 


wht can then be eas iy obtained (Fig. 3). 

i} e conclusions, which can be easily verified by 
xperiment, show that the method of aligning the 
ights from & position at some distance in rear of 

the gun is the only one which gives accurate results 


Lhe relative size, listinctness of the 
two sights in the different methods of obtaining the 
alignment are shown in the accompanying figures. 
KEY AND KEYWAYS 

By J. Rictarps, M.E. 


position, and « 


Keys for fastening wheels, couplings, and other 
parts of machinery to shafts, or to employ a general 
tern ylindrical joints,” form one of the details of 
fitting w h, for many reasons, might be Bu] posed 


to have been long since determined by constant di- 
ensions and that practice would be uniform 
among engineers 

This is, however, so far from true that the 
for keys, when there are any followed, not 
only vary in different establishments, but seem in 
many cases to have no foundation in the conditions 
which should govern the dimensions and manner of 
fitting keys. 

This being the case the writer has prepared the 
present article on the subject, based for the main 
part on his own practice, and he hopes that a further 
consideration will be given by others, whose ex- 
perience may have furnished data, and that some one 
may be induced to institute experiments for deter- 
mining pre portions of keys. 

One of the main difficulties in general practice is 
in confounding keys with wedges, and the“ taper” of 


is wedged on it is of course firm, and to X 
all appearances when not in motion a proper 

fit, but let arule be established that no key 

must bear on its back, thatis on the bottom 

of the keyway, and anew set of conditions in fitting 
| are reached ; parts must be fitted, the keys must fit 
laterally to prevent the work from turning, and the 
system of having keys of a less depth than the key- 
ways, not only prevents bad fits in boring and turn- 
ing, but at the same time insures that which would 
otherwise be uncertain, a proper fit of the key side- 
wise, or in the direction in which the parts are to 
be held. This, however, is not the whole difference 
| between taper and parallel keys. The former are 
made and fitted for special places, each key belongs 
to a special wheel or other part, and keys of this 
kind cannot, like those which are parallel, be made 
up to standards like bolts and nuts. 

There is the further argument of expense against 
| taper keys; the skill and time which is expended in 
fitting such keys is always considerable, and directed 
mainly to the bearing in the bottom of the grooves 
or keyways, which is not of the least importance as 
before explained, except to keep wheels and pulleys 
from coming off or moving, an object which can 
be attained by other means, as hereafter explained. 

We will undertake to say, and practical engineers 
will bear out the statement, that no wheel, no matter 
how true it is bored, or how well fitted, will run true 
with a taper key driven onone side. A key may be 
driven hard, and even hold a wheel from moving 
sidewise without throwing it out of truth, but such 
a key must have its bearing on the sides, and not 
on the top and bottom, as it is termed in the shop. 
We do not say edges and flat sides for reasons hereafter 
explained. In regard to the depth and width of 
keys, there is the fault in ordinary practice of making 
keys of a width greater than their depth, in some 
cases nearly as two to one. 

Assuming that a key is subjected to shearing 





keys is generally an element among the proportions 


strain only, which are the conditions of good fitting 








——— 
dent when we glance at the resisting power of the 
surfaces at a and c, that we can only wonder why prac- 
tice is the opposite. Keyways are generally made 
deeper in bosses than in shafts, for what reason the 
writer has never found any one to explain, only 
that ‘our grandfathers did so, and we have fol- 
lowed them.” 

The subject is an intricate one, which, unlike most 
that pertain to construction, cannot well be deter- 
mined upon theoretical grounds, nor in any way 
except ™ experiments, and even then only by 
having different proportions for different material, 
The proportions which follow are from rules that 
have been for a number of years carried out in con- 
struction, especially with the smaller class of ma- 
chines, such as machine tools for iron and wood, and 
in the arrangement of line shafts, couplings, &c. 

teferring to Fig. 1, let D =diameter of the shaft, 
d=depth of the key, and J=its breadth, a=the 
depth of the key set in the boss, and c=the dey th 
in the shaft, then : 


2D_, 

li 

2D in=d Cle t e= yin 
a . earance al é—,'; in. 
3d 

eg 

‘ 

4a_. 

7 


This rule is of course not followed precisely, be- 
cause steel bars which are employed in making keys 
are rolled to sixteenths and eighths ; square bars 
are used, and the difference of yy in. between 
the depth and width is due to milling or planing 
the steel, which can be kept prepared ready for use 
and pieces cut off to lengths as required ; the top 
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COMBINED PLANING AND MOULDING MACHINE. 


CONSTRUCTED BY MESSRS. W. FURNESS AND CO., ENGINEERS, LIVERPOOL. 





HORIZONTAL BORING MACHINE. 


CONSTRUCTED BY MESSRS. BR. DAGLISH AND CO., ENGINEERS, ST. HELEN'S. 


f 


} 


and bottom are left rough. In fastening pulleys 
or wheels on line shafts in cases where set screws 
alone cannot be depended upon, keys are arranged 
as shown in Fig. 2, which corresponds to the key 
andend view of Fig. 1. The set screws are em- 
ployed, as shown, to keep the wheel from moving 
laterally, but the driving strain is resisted by the 
key, assisted by the friction caused by the strain of 
the screws. A wheel fastened in this manner can 
be at once loosened and moved, and if the key fits in 
Its breadth, such a fastening will never cause any 
difficulty. The thickening or enlargement of bosses 
go through, as shown, is a common 
practice with line shaft pulleys in America, 
lo end this already long article of a small matter, 
writer may allude to a fact not generally thought 
of in fastening pulleys and wheels, which is that a 
pulley requires to be more firmly fastened than a gear 
wheel. Leaving out the difference between positive 
and frictional connexion, pulleys are subjected to the 
strain of belts acting in one direction, and of course 
ntinually changing with reference to the bearing 
of the hub on the shaft, and if a key or a screw is 
in the least loose, the bearing will be destroyed 
inuch sooner than in the case of a coupling or gear 
wheel performing an equal duty. 


where the screws 


+} 


Lonaixe Hovers at Me_tzovens.—A model lodging house 
company has proved successful in Melbourne. It gives its 
shareholders a return upon their capital at the gate of 8 per | 
cent. per annum. 





COMBINED PLANING AND MOULDING 
MACHINE. 


We illustrate above a new and useful wood-work- 


ing machine, constructed by Messrs. W. Furness and 
Co., wood-working machinists, Globe Iron Works, Liver- 
pool, for the combined purposes of planing and moulding, 
tonguing and grooving, rebating, sawing, cross-cutting, 
&c. The framework of the machine is in one single casting, 
and it is fitted up as an ordinary saw bench with rising and 
falling spindle, adjustable fence, créss-cutting elide, &c. 
The novelty of the machine is the planing and moulding 
part, which is on the opposite side to the saw. The spindle of 
the machine, which is steel, running in long gun-metal 
bearings, projects through the side, and on it is fixed a dove- 
tailed cutterhead carrying the cutters. The table is made 
to rise and fall by means of a screw and hand-wheel, and 
the timber is fed through the machine by means of calender 
rollers powerfully geared at the required rates of feed, 

It is a machine eminently adapted for organ builders, 
small joinery and building establishments, or where room is 
a consideration, and it is free from the objections to ma- 
chines having a large number of combinations, which 
require considerable time to change. It is compact, and 
occupies very little space, and is a machine which will sup- 
ply a long-felt want. 

Tas Frexcu Ison Trape.—This trade exhibits a fair 
amount of activity. Rails are in pretty good demand, and 
especially steel rails, which are every day finding increased 
favour. The steel works of France have not suffered, while 
the iron works have been passing through a period of depres- 
sion during the last few months. Plates have been in con- 


| siderable request, and prices have been firmly maintained. 





HORIZONTAL BORING MACHINE, 

We illustrate on the present page a neat type of hor!- 
zontal boring machine which is new being made by Messrs. 
Robert Daglish and Co., of St. Helen's Foundry, Lanca- 
shire, and which is intended for boring out cylinders, pedes- 
tals, &c. The table has three motions, and the feed is given 
by wheels acting on a screw in the centre of the boring bar. 
The machine is of a very good and substantia] pattern. 








THE CORROSION OF BOILERS, 
To ras Epitor ov Exoinesuina. 

Si1x,—I believe that the talented remarks on this subject, 
in your article of October the 9th on “ Boilers in the Royal 
Navy,” will do good service by throwing open a very im- 
portant subject and giving a proper direction to the thoughts 
of those who are interested in it. 

There is no doubt that the experience you describe with 
the boilers in Her Majesty's ships has been pretty generally 
known in the merchant service also, where indeed it has 
been that compound engines with surface condensers have 
been carried into general practice against such difficulties as 
are spoken of. I do not believe that these difficulties are as 
yet properly overcome in general practice, although in many 
instances this one of the corrosion of the boilers has been 
counteracted by the method now (as 1 understand you) to be 
introduced into the navy, viz., that of using salt water in the 
boilers to such an extent as to cause the formation of a pro- 
tecting scale on their interior surfaces. 

This, however, is evidentiy only a makeshift, useful enough 
until better means are adopted for protecting the boilers 
from decay, but a plan which has many disadvantages, not 
the least of these being that in it careless engincers have the 
means of doing serious injury to the boilers as well as of in- 
terfering with their economical and efficient working, by 
using too large a proportion of sea water, and so allowing 
the formation of too thick a deposit of salt. Besides this it 
offers, as you remark, no solution of the nature of the opera- 
tions which result in the corrosion of the boilers, and until 
these operations are understood it will be imposmble to strike 
at the root of the evil. Moreover, as we are in marine engine 
practice advancing surely to the use of higher pressures of 
steam, and these as surely demand boilers having small 
sectional areas (and there are many considerations which 
render such boilers of great importance to naval service ), there 
is additional reason at the present time for the investigation 
of this subject, because in view of boilers composed of small 
sections, such as water tube boilers, the formation of saline 
deposit becomes increasingly objectionable. 

should like to give you the results of some observations 
which I think will be of some interest, and may add at the 
least a small ray to the illumination of thie subject. But first 
a few words as to your remarks. 

You are undoubtedly right in ascribing to pressure the 
power of a chemical action in general, and there- 
tore a fortiori the corrosive action which takes place in 
boilers ; but while you admit pressure as an clement in con- 
sidering the action of distilled water upon the iron, you 
omit to give it ite place with regard to the action of the acids 
which are set free by the heat of the steam from the fatty 
matters used in lubricating, and as a considerable quantity of 
oil and tallow passes daily through cylinders, A&c., the quan- 
tity of these acids formed cannot be contemptible. I think 
that on this account you have not given sullicient place to 
the power of these acids, under the circumstances in which 
they can act, os solvents of the iron, and although it is 
no doubt true that they are “ not capable of doing ali the 
mischief,” yet a great deal may be done by them as direct 
corrosive agents intensified in their action by high pressure 
and temperature, and also by their acidifying the water of the 
boilers and so constituting it a more active medium for gal- 
vanic action. It is well known that dilute acid, as one ie 
elements of a battery, is much more active in exciting ga 
vanic action than water alone in the same position is, and 
therefore we have another reason in this, for regarding the 
presence of these fatty acids as a serious evil, and also a 
reason for giving greater weight than you ailow to the 
power of galvanic action to assist in effecting corrusion, 

“Tinning the condenser tubes has not,” as you say, 
“arrested corrosion of the boilers,”’ and | would add that 
neither has it arrested galvanic action in the builers, for this 
is really caused by particles of brass or copper from the 
engine or condenser (from air pump, or vaives, or piston 
rings, or condenser tubes, &c.), being carried into the boilers 
by grease which collects several of them into one lump, and 
by this metallic lump being brought into contact with the 
iron of the boiler in presence of the acid medium. A very 
active battery exiats at the points where such lumps rest, 
and the iron under its action rapidly passes into sulution 
and into the state of magnetic oside, jeaving a rough or 
honeycombed surface. 

Pure distilled water no doubt does dissolve iron, and the 
best practical demonstration of this action that I know was 
afforded us at my late father’s works (the Atlas Works in 
Glasgow), where we found a range of horizontal multitubular 
boilers being rapidly acted upon by the Loch Katrine water 
which wae used in them, and which, as is well known, is 
sufficiently pure to be used in chemical laboratories without 
distillation. As these boilers were used for working steam 
hammers and high pressure non-condensing engines, 
there was no chance of galvanic action such as I have des- 
eribed, and therefore the interior surfaces of the boiler shelis 
and the surfaces of the tubes weve wasted covn/y, until steps 
were taken by the introduction of limestone into the water 
of the boilers to arrest this action. The use of pieces of iime- 
stone in the boilers had the desired effect, so that it is not 
difficult to prevent the action of pure water; but, in fact, this 
is an action which can exist only in a modified degree in 
marine practice, because the water for the boilers is not pure, 
but is always more or less contaminated by fatty and other 
matters, even where an admixture of salt water is not used. 

Corrosion of the boilers was one of the principal causes of 
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» be brought to a foens| given for keys in cases where the subject has been 
ther ts between | treated in text-books, yet it is easy to see that the 
} " and conse- | two things are quite different. Keys are employed to 
t prevent wheels and other parts from turning on 
is brought close | shafts; the object is effected (or intended to be) by 
ure mani- | an abutment, that is, by introducing bearing surfaces 
whe pia 1 very | at right angies to the line of force. In the case of 
of receiving a definite | wedges or taper keys the same object is attained by 
friction on the shaft due to the pressure ¢ xerted 
ts in a the side opposite to the wedge or key, and unless 
the more | keys taper on all sides they seldom if ever fit well 
‘ f them produced | sidewise or in the direction where a fit is required. 
t apart in this] The main purpose of taper keys, we may assume 
pproached | to be to prevent wheels, couplings, or other parts 
of ob- | from moving lengthwise on shafts, as nothing but 
4 né 1! { barbarous practice w ild ever tl nk of keep. 
ga wheel from turning by means of the friction 
f sight for | created by driving a wedge on one side 
t lo fasten large wheels, such as the flywheels of 
| engines, where there are no available means of avoid- 
é g side slipping, where a forced fit is not possible, 
vy known as a/ and when the bosses may be made strong enough to 
thstand the strain of wedge keys, there is no 
’ se | doubt of tk rrectness of employing tapering keys ; 
I taining a itin ail uses where the “* work rests ag: 
rea ' shoulder, or is held on by nuts on the ends 
t ’ t half-way | shafts, taper keys are not on y wrong but unneces- 
the of sight | sary, and lead to a difficulty, which few without ex- 
ght. | per s would ever think of, 
ey t k and be 
j f the ee ; 
4 k A 4 s if ! ‘Ss © 
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in all but exceptional cases, it is plain that a key 
does not require a resisting power greater than the 
strength of the surfaces which oppose and act upon 
it, and as keys are always of material as hard and 
often much harder and stronger than either shafts 
or the work fastened to them, it follows that the 
width of keys can and should be reduced to such a 
limit as will leave them proportioned to the surfaces 
to which they are opposed. 

Referring to the diagrams, which are drawn in pro. 
portions corresponding to the writer's practice, it 
may be readily suppose d that the iron on the side 
at c will be “‘ started” much sooner than the key 
will be sheared with the proportions here given, 
It is also evident that the metal at ¢ must yield at 
a much less stress than that at a, especially if the 
shaft be of wrought iron and the boss of cast iron. 
In practice, where « ouplings or wheels are started 
from over strain, every engineer of experience knows 
that the metal at ¢ yields first, unless the boss is 
burst by radial stress, and this latter occurs 
generally from having keys fitted on their top and 
bottom, so that a rolling action takes place as soon 
as the joint is started. It is nearly always the shaft 
that fails, not the key nor the boss. 

From this we may deduce, leaving scientific con- 
clusions out of the question, that a key should have 
a greater depth in the shafts than in the bosses of 
wheels or other parts fastened; it is a matter so evi- 
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aa j b i= } Zh asl == 
Bat 
| 4 | 
| \ \ 
hou moved to too | id 
i rear, for t though the hind j 
vy clearly se« { ght t ea | } 
t eye, in be thoroughly 
aapt to br too ta into the = \ 
' ai 
1 f t the result, or the ¢ er ve 
: Fig 2 [t is impossible for a manager to know E 
whether work is properly fitted if wedge 
keys are used;! when a wheel or pulley f 
is wedged on it is of course firm, and to \ 
ill appearances when not in motion a proper ee ed / 
| | fit, but let arule be established that no key A 
t t for t such a dis. | must bear on its back, thatis on the bottom ee , 
ul t the 1 at tness is| of the keyway, and anew set of conditions in fitting dent when we glance at the resisting power of the 
} ght with retai ¢ «| are reached ; parts must be fitted, the keys must fit surfaces at a and ¢, that we can only wonder why prac- 
ft fi | red “‘ half laterally to prevent the work from turning, and the tice 1s the opposite. Ke yways are generaiuly made 
easily obt Fig | system of having keys of a less depth than the key- deeper in bosses than in shafts, for what reason the 
. y verified by | ways, not only prevents bad fits in boring and turn- writer has never found any one to explain, only 
w that f aligning the ji g. but at the same time insures that which would that ‘our grandfathers did so, and we have fol- 
a pos tance in rear of | otherwise be uncertain, a proper fit of the key side. lowed them.” a 
ly vi rate results, | wise, or in the direction in which the parts are to The subject is an intricate one, which uanee nee 
pe 8 of the | be held. This, however, is not the whole difference | that pertain to construction, cannot well be deter- 
t lifferent 1 f obtaining the | between taper and parallel keys. The former are mined upon thx oretic al grounds, nor in any way 
wt t g figures. | made and fitted for special places, each key belongs | except by experiments, and even then on by 
| to a special wheel or other part, and keys of this having different proportions for different material. 
KEY AND KEYWAYS | kind cannot. like those which ar parallel, be made The proportions which follow are from rules that 
By J. 1 M.1 | up to standards like bolts and nuts have been for a number of years carried out in con- 
faste g Ww gs, and other | There is the further argument of expense against Sstruction, espe cially with the smaller class of ma- 
y t ploy a general | taper keys; the skill and time which is expended in chines, such as machine tools for iron and wood, and 
ft letails of | fitting such keys is always considerable, and directed in the arrangement of line shafts, couplings, &c 
! any ‘ ! be supposed | mainly to the be aring in the bottom of the grooves Referring to Fig. 1, let D =diameter of the shaft, 
y 1 by constant di- | or ke yways, which is not of the least importance as | @ depth of the key, and J=its bre adth, a= - 
at pr would be uniform | before explained, except to keep wheels and pulleys depth of the key set in the boss, and c—the depth 
| from coming off or moving, an object which can ™m the shaft, then 
wever t true that the/| be attained by other means, as hereafter « xplained 2D_. 
» when t ny f wed, not} We will undertake to say, and practical engineers il 
t but seem in | will bear out the statement, that no wheel, no matter 2D , , ; 
ave l e conditions | how true it is bored, or how well fitted, will run tru il +1z in.=d. Clearance at e= 7; in. 
ig ‘ 11 ianner of j with i taper key driven on one side A ke y may be 34 
| driven hard, and even hold a wheel from moving ~=4 
g the case t r has prepared the | sidewise without throwing it out of trath, but such aa 
8 for e main}a key must have its bearing on the sides, and not 
y 
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pes that a further / on the top and bottom, as it is termed in the shop. 


by others, whose ex-| We do not sayedges and flat sides for reasons hereafter 


ta, and that some one|explained. In regard to the depth and width of 
experunents for deter- | keys, there is the fault in ordinary practice of making 


| keys of a width greater than their depth, in some 


in general practice 1s | cases nearly as two to one. 





s, and the*' taper” of Assuming that a key is subjected to shearing 


rally an element among the proportions | strain only, which are the conditions of good fitting 


This rule is of course not followed precisely, be- 


cause steel bars which are employed in making key* 
are rolled to sixteenths and eighths; square bars 
are used, and the difference of yy in. between 
the depth and width is due to milling or planing 
the steel, which can be kept prepared ready for_use 
and pieces cut off to lengths as required ; the top 
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COMBINED PLANING AND MOULDING MACHINE. 


MESSRS. W. FURNESS AND CO., ENGINEERS, LIVERPOOL. 


CONSTRUCTED BY 





HORIZONTAL BORING MACHINE. 


CONSTRUCTED BY MESSRS. R. DAGLISH AND CO., ENGINEERS, ST. HELEN’S. 





and bottom are left rough, In fastening pulleys 
or wheels on line shafts in cases where set screws 
cannot be depended upon, keys are arranged 
which corresponds to the key 
ndend view of Fig. 1. The set screws are em- 
ployed, as shown, to keep the wheel from moving 
ate but the driving strain is resisted by the 
assisted by the friction caused by the strain of 
e screws. A wheel fastened in this manner can 
at loosened and moved, and if the key fitsin 
, such a fastening will never cause any 
vulty. The thickening or enlargement of bosses 
where the screws go through, asshown, is acommon 
practice with line shaft pulleys in America, 
lo end this already long article of a small matter, 
writer may allude to a fact not generally thought 
fastening pulleys and wheels, which is that a 


alone 


s hye ) ‘ & 
as shown in Fig. 2, 
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‘ley requires to be more firmly fastened than a gear 
wheel. Leaving out the difference between positive 
nd fricti 


vonnexion, pulleys are subjected to the 


ain of belta acting in one direction, and of course 
illy changing with reference to the bearing 

it b on the shaft, and if a key or a screw is 
n the least loose. tl bearing will be destroyed 


sooner than in the case of a coupling or gear 
wheel performing an equal duty. 

Lonetne Houses ar MeLBourNg.—A model lodging house 
company has proved successful in Melbourne. It gives ite 
shareholders a return upon their capital at the rate of 8 per 
cent. per annum 





COMBINED PLANING AND MOULDING 
MACHINE. 


We illustrate above a new and useful wood-work- 
ing machine, constructed by Messrs. W. Furness and 
Co., wood-working machinists, Globe Iron Works, Liver- 
pool, for the combined purposes of planing and moulding, 
tonguing and grooving, rebating, sawing, cross-cutting, 
&c. The framework of the machine is in one single casting, 
and it is fitted up as an ordinary saw bench with rising and 
falling spindle, adjustable fence, cross-cutting slide, &c. 
The novelty of the machine is the planing and moulding 
part, which is on the opposite side to the saw. The spindle of 
the machine, which is steel,. running in long gun-metal 
bearings, projects through the side, and on it is fixed a dove- 
tailed cutterhead carrying the cutters. The table is made 
to rise and fall by means of a screw and hand-wheel, and 
the timber is fed through the machine by means of calender 
rollers powerfully geared at the required rates of feed. 

It is a machine eminently adapted for organ builders, 
small joinery and building establishments, or where room is 
a consideration, and it is free from the objections to ma- 
chines baving a large number of combinations, which 
require considerable time to change. It is compact, and 
occupies very little space, and is a machine which will sup- 
ply a long-felt want. 

Tas Frexscu Inon Trape.—This trade exhibits a fair 
amount of activity. Rails are in pretty good demand, and 
especially steel rails, which are every day or increased 
favour. The steel works of France have not suffered, while 
the iron works have been passing through a period of depres- 
sion during the last few months. Plates have been in con- 





| siderable request, and prices have been firmly maintained. 


HORIZONTAL BORING MACHINE, 
We illustrate on the present page a neat type of hori- 
zontal boring machine which is new being made by Messrs. 
Robert Daglish and Co., of St. Helen's Foundry, Lanca- 
shire, and which is intended for boring out cylinders, pedes~ 
tals, &c. The table has three motions, and the feed is given 
by wheels acting on a screw in the centre of the boring bar. 
The machine is of a very good and substantial pattern. 








THE CORROSION OF BOILERS. 
To Tux Eviton ov Exoineguine. 

S1r,—I believe that the talented remarks on this subject, 
in your article of October the 9th on “ Boilers in the Royal 
Navy,” will do good service by throwing open a very im- 
portant subject and giving a proper direction to the thoughts 
of those who are interested in it. 

There is no doubt that the experience you deseribe with 
the boilers in Her Majesty's ships has been pretty generally 
known in the merchant service also, where indeed it has 
been that compound engines with surface condensers have 
been carried into general practice against such difficulties as 
are spoken of. I do not believe that these difficulties are as 
yet properly overcome in genera) practice, although in many 
instances this one of the corrosion of the boilers has been 
counteracted by the method now (as I understand you) to be 
introduced into the navy, viz., that of using salt water in the 
boilers to such an extent as to cause the formation of a pro- 
tecting scale on their interior surfaces. 

This, however, is evidently only a makeshift, useful enough 
until better means are adopted for protecting the boilers 
from decay, but a plan which has many disadvantages, not 
the least of these being that in it careless engineers have the 
means of doing serious injury to the boilers as well as of in- 
terfering with their economical and efficient working, by 
using too large a proportion of sea water, and so allowing 
the formation of too thick a deposit of salt. Besides this it 
offers, as you remark, no solution of the nature of the opera- 
tions which result in the corrosion of the boilers, and until 
these operations are understood it will be impossble to strike 
at the root of the evil. Moreover, as we are in marine engine 
practice advancing surely to the use of higher pressures of 
steam, and these as surely demand boilers having smal/ 
sectional areas (and there are many considerations which 
render such boilers of great importance to naval rervice ), there 
is additional reason at the present time for the investigation 
of this subject, because in view of boilers composed of smail 
sections, such as water tube boilers, the formation of saline 
—— becomes increasingly objectionable. 

should like to give you the results of some observations 
which I think will be of some interest, and may add at the 
least a small ray to the illumination of this subject. But first 
a few words as to your remarks. 

You are undoubtedly right in ascribing to pressure the 
power of intensifying chemical action in general, and there- 
tore @ fortiori t corrosive action which takes place in 
boilers ; but while you admit pressure as an clement in con- 
sidering the action of distilled water upon the iron, you 
omit to give it its place with regard to the action of the acids 
which are set free by the heat of the steam from the fatty 
matters used in lubricating, and asa considerable quantity of 
oil and tallow passes daily through cylinders, &c., the quan- 
tity of these acids formed cannot be contemptible. I think 
that on this account you have not given sufficient place to 
the power of these acids, under the circumstances in which 
they can act, es solvents of the iron, and although it is 
no doubt true that they are “not capable of doing all the 
mischief,” yet a great deal may be done by them as direct 
corrosive agents intensified in their action by high pressure 
and temperature, and also by their acidifying the water of the 
boilers and so constituting it a more active medium for gal- 
vanic action. It is well known that dilute acid, as one he 
elements of a battery, is much more active in exciting gal- 
vanic action than water alone in the same position is, and 
therefore we have another reason in this, for regarding the 
presence of these fatty acids as a serious evil, and also a 
reason for giving greater weight than you allow to the 
power of galvanic action to assist in effecting corrosion. 

“Tinning the condenser tubes has not,” as you say, 
“arrested corrosion of the boilers,” and 1 would add that 
neither has it arrested galvanic action in the bvilers, for this 
is really caused by particles of brass or eopper from the 
engine or condenser (from air pump, or valves, or piston 
rings, or condenser tubes, &c.), being carried into the boilers 
by grease which collects seve ral of them into one lump, and 
by this metallic lump being brought into contact with the 
iron of the boiler in presence of the acid medium. A very 
active battery exists at the points where such lumps rest, 
and the iron under its action rapidly passes into solution 
and into the state of magnetic oxide, leaving a rough or 
honeycombed surtace. 

Pure distilled water no doubt does dissolve iron, and the 
best practical demonstration of this action that I know was 
afforded us at my late father’s works (the Atlas Works in 
Glasgow), where we found a range of horizontal multitubular 
boilers being rapidly acted upon by the Loch Katrine water 
which was used in them, and which, as is well known, is 
sufficiently pure to be used in chemical laboratories without 
distillation. As these boilers were used for working steam 
hammers and high pressure non-condensing engines, 
there was no chance of galvanic action such as I have des- 
cribed, and therefore the interior surfaces of the boiler shelis 
and the surfaces of the tubes weve wasted even/y, until steps 
were taken by the introduction of limestone into the water 
of the boilers to arrest this action. The use of pieces of lime- 
stone in the boilers had the desired effeet, so that it is not 
difficult to prevent the action of pure water; but, in fact, this 
is an action which can exist only in a modified degree in 
marine practice, because the water for the boilers is not pure, 
but is always more or less contaminated by fatty and other 
matters, even where an admixture of salt water is not used. 

Corrosion of the boilers was one of the principal causes of 
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the failure of many of the early examples of the compound | gon and with the acidulated water, they form an active | mainiy om their own statements, and they contradict each 
engines and boilers on our (Rowan and Horton's) plan, | battery. otherin important particulars. _It is difficult to believe that 
commencing with the es. Thetis, in 145%, whose boilers The action of distilled water in a modified degree. Inspector Cooper would, almost immediately after leaving the 
saffeved fram Uhis nm after & few vears’ work. This For the prevention of corrosion, or counteracting these | telegraph window, have informed Inspector Parker that he 
naturally fed to much attenti ing devoted to this subject, | forces, we are led to the following rem: lies had not ordered the mail train up from Brundall, and that the 
lers were of the sectional or water-tube class, 1. The use of zine in the boilers to neutralise the acids. ; express train might be started vere Norwich, unless he had 
a steam pressure of 120 lb. per equare ine h, and 2. The use of a filter for ali the water peesing into the | at that moment felt satisfied that the message which (accord. 
using nothing but fresh water supplied by condensation boiler to arrest all grease and metallic particles; and, a ing to his own statement) he directed R /bson to prepare at 
w st sea, they i opportunities for the observation The use of lime or some alkaline mineral in the boiler, | 9.21, had either been delayed for want of hie signature, of 
all the corrosive acting ‘rcurstances the moet oF in the feed tank, to neutralise the action of the distilled had been cancelled. And it is equally difficult to be. 
fa sble for them. When I t vou that six of these | water, and also to give a base for any acid not neutralised by lieve that if Robson had heard and un Jerstood Cooper 
snarine boilere worked for from eight to ten yeare at their | the zine. to tell him (as Cooper states he did) to cancel the messag 
sl pressure of per square inch without repairs I quite agree with you, from the observation of the phe- | and had replied, “ All right, captain,” he would, if he had 
: wry, ¥ readily leratand that means Bomena of the increase of density, that additional tests previously transmitted the message, have failed to cance! jt 
wai al rth adopted w pract ; ame the cor- to that of the hydrometer or salinometer are require on or would afterwards have transmi ted it in spite of its 2 
r s thes se . roved so di rous board ship, and as the chemical tests for lime, common salt been cancelled. It is evident there was a mistake or mis. 
sors ar t raries r chlorine), and iron are very simple, it would be very ad- | understanding bet ween Cooper and Robson, and that both 
. tw amers ovine to the London and Yantageous if engineers knew how to use them, and did so| were to blame. ( oper admitted|y directed Robson to order 
" . ‘— . Tieton aan: & . when cecasion offered. the mail train forward from Brundal!; and, ving on 
r - , : - : ; Yours faithfull done so, he ought to have made very certain, either that t 
. ot . ; the r at Freep. Jxo. Roway. Message Was not sent, or that it was cancelled, and that r 
. ry { =e Ge 7 104. St. Vineent-strect, Glasgow, 21st October, 1874. doubt could exist on the subject, before he permitted In. 
steed « . a - - : spector Parker to start the express train from Norwich. |: 
We & , » on the @ F Pa ee ! is true that he had not signed the message, that it oug 
p # : “a - fact THE THORPE COLLISION, not have been transmitted without his signature, « 

‘ nid : ~itt. the steams and Caprars Tyter’s Report. that he might suppose that even if it had been trans 
sutien iaiial > Sonal ow rest Captars Tyiee has made his report of the Court of | mitted without his signatare, it ought not to have been 
= sa . . . - Inquiry, held in pursuance of an order of the Board of Trade, | acted upon at Brundall; but he should have taken car 

: notes He proposed into the eireumstances attending the collision on the Great | that on a subject of such vital jimportance there could be no 

, . » eames . . or potash in the b*stern Railway, near Norwich, on the 1%th September. | possibility of a mistake. Having once given an instruction 
sm al ote. } it I . - ‘ was tried, Alter briefly stating the eireumstances under which the | lor bringing the mail train forw urd from Brundall, he ought 

I wen ¢ . - oo g that galvanic |* lent occurred, and deseribing tie porti n of the line on | to have clearly ascertained whether the message had been 

: mart he ¢ work a 1 * iich it happened, a summary of the evidence is given. written in the book, whether it had been forwarded, ani 

‘ k ‘ . _ " formas Captain Tyler gives his conclusions as { ws, Mr. W. W.| whether, if so, the usual reply to it had been received ; and 
‘ , or » i . , never. | Ravenhill, who assisted him, concurring in his remarks: | he ought to have made quite certain that no chance of err 
I the y ‘ : " feoda bis is the most serious collision between trains meeting one | could exist, that it was struck out if written in th “ 
F , 7 ™ mee ( another on a single line of rmis, if not the most serious rail- and not transmitted, or that it was cancelled by a « i 
* a ve way catastrophe, as regards the number of lives lost and | message if it had been transmitted before the express train 
In t re . — . » fae en 2 18 injuries, that as yet been experienced in this country. | left Norwich. But, as qualifying these remarks, the excuse 
} " “ , . oes i ties Ee scussing t imstances r which it irred, it | which Cooper has made, to the effect that he did not mor 
- , . Fiend a r | will be me ary first to consider the system adopted in the |! rmatiy cancel the message which was so unfortunately 
a ae . . ter—«_ | Working the line, and bow far it w able to break down | transmitted to Brundall because he did not think t 
7d ‘ ik o . . . : r nseq wer { mistakes or m standings on the part | had been time for either writing it in the book of 
le . 5 their way | & ¢ servants the company em i to carry it out; | transmitting it, must not be overlooked; and K n's 
. s of = ‘ ndiy, to examine the im liate ca s by which the | statement, that Cooper did not cancel the order for 
i at v4 1s ‘ 1a i* ent was pr iced, and t | t be attached to the the message at all, rust also be remembered. The te gray 
y ‘ y for ur t ' ext i ants of the pany implicated; and, thirdly, to con- clerk, Robson, admits, as in fact his book shows, that 
t t ation salts snd the iron | “cr the principles generally a t n the working of single forwarded, on Cooper’s verbal instructions, an unsign 
vate " the s plates 608 aon. % aioe and the means by which the risk of a nts of this | message to Brundall, that the reply was at once returr 
precs ' ‘De . . f ii nature may best be provided against. The system employed from Lrundall, and that thus the arrangement was com- 
. _ mee oak tn . but thie was ™ay, a6 will be observed from the evi easily described. | plete for bringing up the mail train from Brundall at 
nail a8 ienporta ae of ¢ rs. as they elerring to the parti ular portion of line in question, no | 9.26 e.m. And yet he waited for six minutes until 9.52 p.m., 
} » their supply of fresh | ¢?ine driver, whether running punctually or not, with a re- | without taking any steps to call Cooper, and to make him 
we ‘ . . . nek Reten gular train or with a special tr was allowed to leave either | sign the message and reply, both of whieh ought to have 
< . ” Norwich or Brundall without instructions being handed to him | received his signature. He had a bell at hand which he 
Lately I had e >» wwe of the | 00 a printed form authorising 1 to proceed on his journey. | might have rung at any moment, and which would no doubt 
one , - 4 : rs working at | L2¢ duty of formally starting the engine driverin this manner | have brought an inspector, if not aleo the station-master, 
per equal r working b 1 on the inspeetor on day or night duty at Norwich | from the next office, quickly to his window. But he made 
, » which im her es and als tha Constantin ®24 omthe station-master at Brundall. So long asthe trains | no use of it, and it was oaly, according to his own account, 
(for ythe Ha teamer tr , ; ,, Were running punetually, according to properly arranged | when the inspector of police (Trew) came on other business 
a w ts » f as) as + to act satisfactorily, | V°rking time tables, ther 1 of course, in no Case, be any | t the telegraph window at 9.32 p.m, that he made ar 
| P ntis | , zine were | Tk of such @ collision It was only when special trains | inquiry concerning the express train, and ascertained tha 
‘ all the chat rs cont » water, Were employed, or when there were alterations from the | during those important six minutes it had run into th 
{ nt =west ? Mr. A.C. Kirk wehe ntinued | *rossing places laid down in the 1e tables, that elements | station, had started again for Brundall, and was probabl; 
a t rs » eeer the risk were introduced. Before trains were a d, in con- | about to come in collision with the mail, which was due w 
. t is very pr t t rh t rature at S@auence of unpunetuality or otherwise, to cross each other | leave Brundall at 9.25, and which appears to have left that 
‘ points sets t) , the Tamesteme tees. end |! s not appointed in the working time tables, telegraphic | station, by Norwich time, at 9.27. In order to understand 
ches on ocen wand > then Sint Gia ¢| messages in simple forms, always adhered to, had to be | the gravity of his fault in sending an unsigned message, it 
‘ , I > in » ens ¢ 1 with tl edinary | chang i between the two stations. At Brundall the re- | must further be remembered that he forwarded to Brundall as 
, meeal , omeee 4 . ; nees of *Ponsibuity rested on the station-master alone. It was his| if it had been received, a signature which had never been 
grease @ ’ od ae r) arrested by “uty to work the telegraph instruments, as well as to arrange | attached by Cooper to the message. And there is an impor- 
it ha sbunde S have ous Mis y the black {ef any alterations in the crossing places of the trains. At tant discrepancy in the statements of the witnesses present 
wrcase taken from the ext t r, and found it » Norwich this duty was divided between the inspector and | in the telegraph office. One of them affirmed that Robson 
9 : the telegraph clerk. It was the duty of the inspector to} sent not only an unsigned, but also an unwritten message 
i use of t be of ¢ water to which you cal] | Tite: or to employ the tele h clerk to write, and when | to Brundall on a verbal order from Cooper, and afterwards 
att was r vovag mewhat | *™*ten to sign, anys sing » business ; it was | wrote in the sir gie-line book the message, the reply to it 
ba ae it ‘ a - » ¥ supposi- the duty of t x t t such message when signe | 9 athird message in anticipation of ts being require 
‘ that 5 cause ‘ , noe ond it was, fur r y of the inspector to sign the | The time oceupied in sending messages to Brundall and re 
i am afre . ‘ : as I tested for | TCP*¥, Without which the message was not considered com g the reply w uld account also for the difference be- 
9 th » tes : . ¢ water Pet’, 8nd © h, when properly receiv indicated that it | tween 9.21, when Cooper states he tirst went to the wicket 
‘ the | - : —- S inmtieoned | OO been we understood. So long as this system was | and 9.23 or 9.24, when, as the book shows, Robson com 

a : . ; santity. Lime | @*™ctly red to, no collision be n meeting trains | menced to write hisentnesin it. If Robson had never, as 

‘ : ! Iam not sure whether I can | °° D¢ expected to occur; but there was r, in the | he states, previously sent an unwritten or unsigned message 

nam o wades pa fab “ : , | event of any laxity of practice, less liability to stake at | it is difficult to unde rstand how he could possibly rest in hus 

5 I cannot this m r sy my ha n the Brundall, where one man was responsible for the whole j office tur those six minutes without taking measures for 

note of t : 8 vt slinometer, but shal] | @"™ogement, than at Norwich, where the duty of making | calling Cooper to sign the message and the reply which he 

- » if 7 cam be foun They were. how. | 224 completing the arrangement, and of transmitting the | had received to it. And the more so as he had at his hand 

‘ t ns ably abov point at which water mestage, was divi led between an inspector and a telegraph | a bell-cord, which he could easily have employed for the 

i susing s r is supt # to be too salt. and | ‘ erk But even at Norwich, there was little, if any, risk | purpose. His excuse for not using it, because he feared that 
enet he teen off: 1 a 9 4 . hictin eran re | Cf mistake, if the inspector took care that no change | Cooper might complain, or as he expressed it, might k 

, oa 4 was stringent enouch to | °! SPOSs!mg places was permitted without @ proper mes- a row,” and say he had rung the bell unnecessarily cannot 

ate a larg . ‘ ‘ a t think | *"8° =60 i by himself, being entered in the telegraph | be considered valid, when the case was so vital and the risk 

tha we hav pe ' rt 7 a ce tg | DOUK I r transmission, and a proper reply, also signed by | $0 immur He must, apparently, have been transmuittisg 
‘ t : : ensity, ti pj, | Bimmeci was understood; and | the message to Brundall two minutes after the express tra 

20us work t . » of » ng | tt te, at with any arrange- | entered the Norwich station, and say, two minutes r 

or which are | @*™* telegraph clerk with | the express train left Brundall. By ringing the bell to ask 

, 2 ty . : » leas: | ‘ use, there appears t r Cooper’s signature, even af he had sent the mes- 

a De . Y to the tota say rst ” tween th sage and received the reply from Brundall, he m ght pro- 
vr . 7 seine , | ot t nspector, as t al by calling attentwn to the message, have shi WI 

i r whether, the express train } i be mail train should | ‘ r the of starting the express train at 4.01, and 

ot af . ‘ : T has , ered up from Brundall Mr. Sproule believes that, have prevented the ision, even supposing he had not 

what hur yt wr ‘ . w and pay-sheets, he said, | heard him cancel the order for the message. But at this im 

t I " : + ‘ \ pers Cooper | there were no less than four other young men with 

5 is exior > = . mgt says » tt and went | rdera, in the telegraph office, whose presence mig& 

‘ " i surfa sa ‘ r wa : I — 1 window | waturally tend to divert his attention from his duties 
tr ‘ss t . . o, | ae t matter, | lo sum up the case, as between Cooper and Robson, the biame 

toe As tot s . a I . t arisen consequence f | must apparentiy attach to 3 respectively as follows 

. 3 rules and practice in regard | Cooper, after directing the fatal message to be sent 

: : " 7 . tot hine ght in either event to | though it is true he did not sign it, and [it ought not to have 

: ya " ent the msk of any accident. The | been sent, or to have been acted 1 if sent, without his "g- 

“ y blame as regards the immediate causes collision lies | nature, failed to take such subsequent measures as sboulé 

° > — x rj clearly between Inspector Cooper and Telegraph-clerk | prevent the possibility of a mistake, and make certain that 

. ¥ grease % we in cuntacs wit | Robson. The evidence as to what passed between them reste! there was no misunderstanding in the matter before b¢ 
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allowed Parker to start the express train from Norwich. 
‘san experienced and responsible officer such precautions 
might reasonably be expected from him. Robson forwar« 
to Brandall as signed an unsigned, and apparently an un- 
written message, which was, he admits, against his instruc- 
song, and which he at firet stated he had never done before ; 
and he received a reply to it by which the message was, so 
far as Brundall was concerned, perfected and completed. He 
shen allowed six minutes to elapse without calling Cooper's 
attention to the fact that he had done so, whilst the express 
train was entering and leaving the station for Brundall, 
taking no trouble to prevent misunderstending on a matter 
of euch Vital importance. Robson was further to blame in 
allowing four young men to be in the office where he ought 
+» have been alone. Though he was not eighteen years old, 
be had for upwards of fourteen months been employed on the 
same duty, and he is a young man of great intelligence and 
apparently of good education. Out of 16,082 miles of railway 
onan for traffic in the United Kingdom there were 7395 miles 
‘ single line at the end of 1873, as returned by the companies 
, Board of Trade; and the various portions of single line 
making up the above total are worked under different systems, 
end under a variety of instructions, according to circum- 
stances, and the ideas of the officers of the companies. But 
the principles involved are few in number. Many years ago 
the eollisons which occurred from trains meeting one 
yer in consequence of mistakes in the working of 


t 


pot 
. zie lines by telegraph, led to the invention and =P 
tion on many lines of the train-staff system ; and it may be 
said, alter considerable experience in the working of that 
system, that it has been attended with great, though not with 
e success, as a mneans of preventing accidents from trains 
meeting each other. When train-tickets are used with the 
train-etafl, there is still a liability to collision from trains 
{ 1 .er ; but when the train-staff only is em- 
ployed, and when no engine or train is allowed to pass along 
, of line unless it is accompanied by the train-staff ap- 
pertaining to that section, then the risk of misunderstand- 





Wing one ar 


gs or mistakes is apparently reduced toa minimum. The 
safest mode of working a single line that has yet been de- 
vised is believed to be a combination of train-staff and block 
graph. With the double check of the staff and telegraph, 


here must be an extraordinary combination of mistakes by 
several persons to produce a collision from trains meeting one 
er from any two stations. But, unfortunately, in- 
{safety 1s purchased under such a system at some ex- 
of freedom and convenience in working. And this is 
especially the case where the traffic is irregular and con- 
iderable, and where long continuous portions of single line 
save to be worked. In such cases other means have been 
adopted to effect that object. For instance, the station- 
masters, or persons in charge of the stations, are not of them- 
selves allowed on some lines to alter the crossing-places of 
rains with each other, and can only do so under instructions 
from an officer of the company specially appointed to that 
uty. This officer, called a train-despstcher, knowing from 
day by telegraph how all the trains on his line are 

is able, with or without the aid of diagrams, ac- 
ing to circumstances, to direct their movements; and 
¢ station-masters or persons in charge of the different 












stations are simply required to obey his instructions— 
either to send the trains on or to stop them, or to see 
that any two trains cross each other, or pass each other 
at his station, as the train-despatcher may direct. This 


system is in operation on the continent of America over 
continuous lengths of single line for hundreds and hundreds 
{ miles, the lines being divided into sections, with train- 
espatchers constantly employed on this duty, and having no 
ber duty to perform, in central positions on each section; 
and it is also employed on considerable lengths of line in 
try. But none of these systems, except perhaps the 

ation of block telegraph and train-staff, have been 
vorked with entire freedom from accident. Collisions have 








ceurred frequently in working single lines under different 
systems by telegraph, not only when station-masters and 
bers have been allowed to arrange with each other for the 
alteration of crossing places or passing places, but also when 


h alterations have been made under special instructions 
1 specially-appointed or superior officers. Collisions have 
irred on lines worked under the train-staff system— 

ase, when the superintendent of a railway with his 
‘tors in a train, himself violated the train-staff regula- 
ns; and collisions may occur under any system that can 
1. Whatever checks may be established with a view 
avoidance, as far as possible, of mistakes and mis- 
erstandings, it is necessary to work with human agents, 


ana there is unfortunately a tendency, after working for a | 


gta of tume securely under any system, to laxity of prac- 


tice on the part of employés. They gradually acquire too | 


niidence in themselves and in their system. They 
cease to remember the importance of the checks or safe- 
uar y which it is guarded. They fail while engaged in 
y routine of duties to realise the risks that may be 
i by a departure from strict rules, fixed practices, and 
prescribed forms; and they only awake to the necessity for 
y g themselves and requiring from others absolute ad- 
to rules and practice, after come serious warning or 
‘astrous experience. The only mode of avoiding laxity of 

, ription is by the maintenance of rigid discipline, by 

t, efeient, and regular supervision. The occurrence 
ident, and even of a very serious accident, under 
ilar system, should not be taken without full con- 

: m of all the circumstances to be positive proof against 
‘at system. And it must always be remembered, as the result 
‘ailexpenencein railway working, that an inferior system, 
uncer good discipline, leads to better results than a superior 
a without good discipline. On the occasion of so fright- 

‘a accident as the present, it is useful, witha view to the 
general knowledge and establishment of proper principles, 
and in order to obtain increased safety in the future, to 
‘) and sum up such considerations ; and it must not be 
rerooked with regard to this particular case that if only the 
‘aspectors at Norwich had, for instance, been in the habit of 





themselves writing the messages for altering the mone 2 
places of the trains, instead of employing, as they frequently 
did, the telegraph clerks to write those messages for them, 
the safety of the traffic would not have been dependent upon 
a verbal arrangement, or, at all events, there would have been 
less liability to any mistake or misunderstanding, and this 
collision would probably never have occurred. The im- 
portant lesson, then, to be learnt from the circumstances of 
this most deplorable collision is, not so much that one system 
of single-line working is superior to any other system, as 
that, whatever the system by which safety is sought to be 
secured, it should be fenced about with safeguards precisely 
expressed and carefully observed. That system may, how- 
ever, be considered the best which can only fail under the 
most glaring disregard of detailed instructions, and under 
which advantage is taken of the improbability of several per- 
sons simultaneously concurring in the same neglect or mis- 
take. Itis satisfactory to be able to add, in conclusion, that 
the company propose to open a second line of rails to the East 
Norfolk Junction, 1 miles from Norwich, during the month 
of October; and then to work the line between the Hast 
Norfolk Junction and Brundall, as long as it remains single, 
by the combined train-staff and block telegraph system. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig Tron Market.—There was a steady market 
last Thursday, and a fairish business was done in the fore- 
noon at 848, 6d. to 84s. 3d. cash, and 82s. 6d. to 82s. 9d. one 
month fixed. In the afternoon there was a steady market, 
and 500 tons changed hands at 83s. fd. fourteen days. Trans- 
actions took place on Friday at 83s. 6d. to 83s., closing 
rather buyers at 83s. 3d. nominally. The opening price on 
Monday was 83s., and there was afterwards a decline to 
82s. 6d. The warrant market assumed a downward tendency 
yesterday and prices were depressed, without any immediate 
chance of a recovery. There was more desire shown to sell, 
and business was done at 82s. 6d. to 81s. 6d., closing in the 
afternoon sellers Sts. 6d., buyers 8ls., and the market very 
flat. A small amount of business was done this morning at 
82s. 6d. to 82s., closing buyers 82s., sellers 828. 3d. Buyers 
were offering 8ls. 9d. in the afternoon, sellers asking *2s. 
Several makers have reduced their prices as much as 5s. per 
ton, and there is still talk as if a further reduction in their 
prices were to take place ere long. The following are the 
official quotations : 

No.1. No. 3. 


s. d. 6. d. 
G.m.b., at Glasgow ~ ha 876 790 
Gartsherrie ,, oes ; oe 102 6 830 
Coltness oe 0 eos eee 105 0 836 
Summerlee - one eee eco 100 0 810 
Carnbroe — on is 40 BLO 
Monkland oo. a “ oe 90 0 800 
Clyde ae ase - 99 0 800 
Govan, at Broomiclaw m = 90 800 
Langloan, at Port Dundas joa 105 0 820 
Calder eco 1126 840 
Glengarnock, at Ardrossan eee 960 810 
Eglinton ” ese 87 0 780 
Dalmellington ,, ind 870 78 90 
Carron, at Grangemouth, selected 1050 — 
Shotts, at Leith ... we one 105 0 850 
Kinnell, at Bo'ness ébe ose 950 800 

(The above all deliverable alongside.) 

Bar iron ose oe ooo see 101. 
Nailrods ... eee 101, 


Last week’s shipments amounted to 19,140 tons as against 


| 12,689 tons in the corresponding week of last year. 


are pretty busy, and heave all their furnaces and mills at 
work. Most of the men, if not all, are on notice for a reduc- 
tion of wages to the extent of 1s. per ton on puddled iron, 
and ten percent. on all descriptions of finished iron. This 
reduction will affect the wages of puddiers from 1s. to 1s, 3d. 
per sbift, and the wages of shinglers, millmen, &c., to the 
extent of 2s. to 2s. 6d. per shift, according to the quantity 
of iron manufactured. In order that they might be assured 
of more constant employment many of the men would be 
content to work at much lower wages than they were re- 
ceiving some time ago. The present reduction is looked 
upon by all persons engaged in the trade as favourable, and 
likely to give further impetus to the trade. 


Arbroath Harbour Trust.—A meeting of the Arbroath 
Harbour Trust was held last week, when a report by the 
superintendent on the progress of the harbour improvements 
was presented. The laying down of the new patent slip was 
completed. It was estimated that the probable cost of con- 
verting the old harbour into a wet dock would be 16,0881. 
9s, 6d., and that there Were funds for this purpose amounting 
to 15,0001., including 7000/. still unexpended of the general 
loan. It was resolved to go on at present with the south 
wall, which is to be built of concrete, paved with stone, and 
to remit to the Works Committee to consider as to the other 
works, including a proposal to arch over the Brothock. 

Scott - Moncrieff’s Gyrometric Governor. — The Royal 
Scottish Society of Arts have awarded the Keith Prize of 
801. to Mr. W. D. Seott-Monerieff, C.E., Glasgow, for his 
gyrometric governor. 


NOTES FROM SOUTH YORKSHIRE. 
Suurvietp, Wednesday. 

New Colliery of the Industrial Iron and Coal Company.— 
The Industrial Iron and Coal Company (Limited), whose 
works and collieries are situate at Woodhouse Junction, near 
Sheffield, and at Storforth-lane, Hasland, near Chesterfield, 
have just reached the Dunstan seam of coal at the latter 
place, where they are opening up a new colliery. This seam 
it 4 ft. 10 in. in thickness, is of a highly bituminous nature, 
and well adapted for house purposes. The plant of the 
colliery will be able, when in full operation, to produce about 





500 tons per diem. 








The Malleable Iron Trade.—Some makers of finished iron | 


A New Colliery at Heage, Derbyshire-——A mamber of 
miners who were recently discharged by the Butterley lron 
and Coal Company have determined to open out a collier 
of their own, and have for that purpose purchased about ot 
acres of land at Heage. There is a seam of coal under- 
lying the surface at an i i 

New Colliery at Micklefield.—Last week a new colliery 
was nak by cutting the sods for the sinking of two 
shafts down to the Beeston seam of coal, at Micklefield, b 
the Micklefield Coal and Lime Company. Mr. Joseph Cliff, 
the senior partner, performed this ceremony. 

The Sheffield United Gas Light Company—At the half- 
yearly meeting of the Sheffield United Gas Light Company 
on Monday, the chairman said they had not thought it pru- 
dent to advance the price of gas, the maximum price for 
which remained at 3s. 1d. per thousand. The company had 
paid 5671/, more for coals than during the same period of 
1873, and 2244/. less had been received for coke than durin 
the same months of last year. They had received 78,8797. 
for gas in the half year. In the earlier part of this year they 
had paid the highest price for coals, later on they got it at con- 
siderably reduced prices, and now they were getting a better 
quality at still lower figures. The report was uanimously 
adopted. 

New Steel Works at Sheffield—Now works, entitled the 
Vietoria Steel Works have just been erected on what was 
previously waste land in Attercliffe-rond, Sheffield, for Mr. 

Villiam Tingle. They are of the usual construction. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesproven, Wednosday. 

The Cleveland Iron Market.—Yesterday there was a de- 
cided improvement in the tone of the market at Middles- 
brough. From all parte the reports are more encouraging, 
and a good winter's work is anticipated. For prompt delivery 
the price of No. 3 Cleveland pig was 66a. per ton, but for 
—a in December merchants were willing to sell at 
63s. The blast furnaces are working well, and the make is 
being increased. 

The Loftus Iron Company.—The Loftus Iron Company 
(Limited), have just blown in two large blast furnaces at Skin- 
ningrove-by-the-Sea, between Saltburnand Whitby. During 
the past fortnight there have been about five blast furnaces 
blown in in the vicinity of Middlesbrough, and there are 
fourteen new ones in course of erection in this district. 


The Finished Iron Trade.—Although many of the works 
have a fair number of orders on hand the finished iron trade 
is not so brisk as it ought to be. Prices remain about the same. 
Plate makers are well off for orders, so much so that they 
can keep their mills in fall operation for some months to 
come on old contracts, The quotations for plates are, there- 
fore, firm. Inquiries for ships of various sizes are numerous. 
For rails there is not that brisk demand which is necessary 
to keep the great producing district of Cleveland occupied 
for many months ahead. Indeed, some of the rail mills are 
idle. Cast-iron girders are in request, and founders have 
not altered their prices for the jast two months, their 
quotations being regulated by the movements in pig iron. 

The Coal and Coke Trades—For the London market 
household coals are in active demand, but other kinds of fuel 
are in less request. Prices are easy. 

The Pitmen's Wages Question.—Progress is being made 
by the arbitration inquiry, at Newcastle, and it is expected 
that the rate of wages to be paid to the Durham pitmen will 
be amicably settled. In Northumberland the position of 
affairs is not so satisfactory. The masters have offered to 
| refer the wages question to open arbitration, but the pitmen 
have not yet agreed to this proposal. 


Engineering and Shipbuilding.—The engineers on the 
Tyne, Wear, Tees, and Humber continue busy. There is a 
very large number of big steamers being built, and lately 
several orders have been received. The marine engine 
builders are exceedingly busy. Lecomotive builders have 
plenty of work on hand, and the contracts for bridges and 
general engineering work are satisfactory. 

Tus Rosstay Akmoor-cLap Parer toe Gurat.—The 
engines of the Peter the Great were officially tried in dock 
last week, and were found to work very satisfactorily. 
Possibly a further trial in the roadstead may take place, but 
the vessel herself is very far from complete, and we en good 
authority for supposing that she cannot be ready for sea 
before 1676 at the earliest. During the trial in dock the 
engines were of course run at a very moderate speed, the 
vessel being moored to Fort Menschikoff. 

Axprew Hanxpysrpet asp Co., Limirep.—The first 
annual meeting of Andrew Handyside and Co., Limited, was 
held ‘at the Britannia Iron Works, Derby, on Tuesday the 
20th inst. This company was, as our prae Dh may remember, 
formed a year ago to take over and extend the old-established 
business of Andrew Handyside and Co., of Derby and Lon- 
don, engineers, bridge builders, and ironfounders. The new 
works for which the increased capital was obtained are ap- 
proaching completion, the new bridge-building factory being 
already in full operation. The new foundry and annealing 
furnaces for the manufacture of malleable iron castings are 
partiy ready, and will be fully at work a month hence. The 
new foundry for ornamental ironwork only awaits the cupolas 
and blowing engine, and will be completed by January next 
year. The report and balance sheet of the directors were 
adopted, anda dividend of 10 per cent. was declared after 
writing off for depreciation a sum of 15091. During the past 
year the old, and the partially completed new works, have a 
fully employed, amongst the more important works being 
the Nerbudda Bridge (illustrated in our pages last week), the 
Madrid markets, the Alexandra Palace, oF d for Eng- 


land, Russia, Denmark, Sweden, Norway, South America, 





and elsewhere. 
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by his experiments with his models a result of one twenty- 
fifth as the weight of his stiffening girder. The similarity of 
his experimenta! results, with those of the careful scientific de- 
ductions shown in the diagram, seem to me quite remark- 
able. It will be observed that his proposition as to the ne- 
cessity of quadruplicating the weight of the girder to get 
the stiffness of the arch, r@élates to the sustaining members 
only, and omits the bracing or web needed in all girders be- 
tween the upper and lower chords. In his experiments this 
was of course included. 

Respecting the relative strength required in a stiffening 
girder for a suspension bridge, as compared with the strength 
of a girder for the same span suited to beara uniform load 
of the same intensity, Rankine says (in a note, page 375, 
“ Applied Mechanics,” 6th edition), “ Hence, it appears that 
if the chain be supposed inextensible, the proportion borne 
by the strength of the stiffening girder to that of a simple 
girder of the same span, suited to bear a uniform ijoad of 
the same intenvity with the travelling load, ought to be as 
0.134 to 1; while if the chain is supposed very extensible, as 
in the approximate solution, that it is found to be yt or 0.148 
to 1; #0 that in the intermediate cases that occur in practice 
no material error will be committed if that proportion be 
made as 1 to 7, or as 0.143 to 1.” 

The wide difference between the proportion of J, obtained 
experimentally by Mr. Barlow, and the 4 mathematically 
deduced by Professor Rankine, arises chiefly'from the fact that 
the one relates to stiffness, while the other refers to strength. 
Mr. Barlow's illustration, Fig. 2*, shows that with double the 
metal and the same load, the deflection of the bowstring will 


be twice as great as that of the arch, but as the strains would 
not be increased thereby, it follows that double the metal in | 
the girder should (theoretically) give the same strength of 
the arch, whilst four times the metal is required to give the | 


same stiffness After makir g this siiowance however, the 
proportions of Professor Kankine are nearly twice as great as 
those of Mr. Barlow. This may arise from difference in the 
assumed proportions of depth and length of girder and chain 
on which the professor's calculations were based, and those 
of Mr. Barlow's experimental models. 

Leaving this discrepancy to be explained by others, I will 
point to the fact that by the diagram the average strains in 
the counter-arches are only 154.5 tons of 20001b., while 
those in the arch are 1060.6, or 5} times as great 
as it requires at least twice the metal of the arch to convert 
it into a bowstring girder of equal strength, it will be seen 
that the girder would weigh eleven and a half times as much 
as the counter-arches by which the proposed arch is stiffened, 
or 65 per cent. less than the weight of stiffening girder re- 
quired for the suspension bridge (according to Kankine. 
While the stiffuess of the arch over that of the bowstriog 

irder is maintained under the whole load, the form and 
Septh of the counter-arches give far greater resistance to 
undulation under the movement of partial loads than is 
possible by any practicable depth of stiffening girder yet 
proposed for a supension bridge. 

I am confident that a careful investigation of the system 
suggested and the facts stated, will convince those interested, 
that it is entirely practicable to brace the upright arch more 
effectually and with equal, if not greater economy, than is 
wesible by any known method of stiffening suspension 
ome and that the proposed system avoids all the disad- 
vantages resulting from temperature. These two difficulties 
have hitherto prevented the most perfect economy of super- 
structure from being attained. By overcoming them, the 
coat for long spans is wonderfully reduced, compared with 
the most economic truss systems yet devised. By any me- 


thod of girder construction hitherto known, it is impossible 
to span a clear opening of off ft. with less than three times 
the dead weight of the arch on the proposed system, with 
equal strength of girder and with the same material and 
allowable strain. More than twice the quantity would be 
requisite 10 ANY Case, but when the span becomes 80 great, a 
less economic depth of truss must be taken, and the length 


of truss must considerably exceed that of the arch, because 


the girder must rest upon the masonry, whilst the arch rests 


against it In addition to this great excess in its cost, the 

f rder Will have twice the de lection of the arch under equal 
; 

ware. 


The arch, as hitherto constructed, being still much cheaper 
for the superstructure, it is evident that a great saving in the 
substructure must have eszisted in the girder systems, to 
enable them to be introduced during the last thirty years in 
all parts of the world, almort to the exclusion of the arch. 
The difficulty of stiffening the arch, and the inconvenient 
effects of temperature, together with the greater cost of ma- 
sonry, have given the different girder systems a degree of 
public favour which must disappear when these objections to 
the arch are removed. 

Having shown how the cost of the arch in superstructure 
may be brought to the lowest possible point, by economic 
and effective bracing and by the avoidance of the effects of 
temperature, I will proceed to suggest such methods as will 
in almost every case render in combination with the arch, 
the econemy of the og substructure available. Evidently 
if the cheapest possible form of superstructure can be com- 
bined with the cheapest methods of substructure, we shall 
have attained the most economic system of construction that 


is ible. 

Tho. qrvates masonry required for the arch arises solely 
from the horizontal forces resulting from the weight of the 
arched span and its load, and from those which are induced 
by temperature. By reducing the weight of bracing to a 
minimum, and by eliminating the strains of temperature, we 
not ony arrive at the greatest possible economy of super- 
structure, but by thus lessening the horizontal pressure upon 
the masonry to the lowest possible point, we also reduce the 
cost of the substructure to a minimum, so ‘ar as the arch 
per se is concerned. Therefore, to reduce still more the cost 
of masonry and spproximate, if not equal, the economy of 
girder bri ige s in this item, we start from an already advanced 
point in our } 





® See anise p. 202. 
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ENGINEERING. 

Where timber is abundant, an economic method of ao 
masonry in the piers of arched bridges may be employe 
where the bridge consists of two or more arches, by intro- 
ducing wooden chords in them against the skewbacks or 
piers and abutments. These wooden chords would act in 
compression only, and form @ series of compression members 
instead of a line of tension members or chords from abut- 
ment to abutment, as in the case of bowstring girders. They 
need not, however, be ia compression unless the bridge is 
loaded. If there be a series of or spans together, however, 
the loading of an arch at one end of the series would pro- 
duce compression throughout the entire line of chords in th 
other arches, and this might shorten those chords so much 
in the aggregate as possibly to allow the loaded arch to 
spread too much, and thus produce objectionable deflection in 
the roadway of that arch. In this case it would be desirable 
to make the abutments stronger and put an initial compres- 
sive strain in all of the chords of the system by means of 
screws or wedges against one end of each line of timbers 
constituting the chords. 

In a series, for instance, of five arches of 600 ft. span each, 
where the maximum horizontal force of the load is 500 tons 
on the chords, if an initial compressive strain of 400 tons be 
| produced in the entire system, from abutment to abutment, 
| when the bridge is unloaded, then this initial strain will be 
| taken out of the chords of the first arch so soon as it has its 
| maximum load on it, while the compression in those of the 
| unloaded ones will be only increased 100 tons, and, therefor 
| the shortening of those chords would only be one-fifth part 
| as great as if they had no initial compression; hence the 
deflection by load on any one arch in the system would be 
reduced accordingly, and would be really less than what it 
would be in an ordinary bowstring girder. In this case, the 
maximum stress on the abutments, when all the arches are 
loaded, would be 500 tons load +400 tons initial compres 
|sion-+(the force from unloaded arches say) 30) tons 

making a total of 12U0 tons; while the piers would be sub- 
jected to vertical pressure only, and hence they cculd be as 
cheap as if for ordinary girders, 
| Ifthe timbers were secured together to resist tension, of 
course the compressive strains would be so much lessened, 
and the abutments proportionately reduced in cost. With 
such a system of wooden chords used only in compression 
the repairs of the timber would be very simple and easy. The 
sticks should be squared at each end and butted against each 
other throughout the span, vertical movement being pre- 
| vented by the connexions of the floor beams with the arch 
and lateral movement, by the wind bracing of the floor. To 








remove any defective stick it would only be necessary to | 


withdraw the wedge, or slack the screw at the end of the 
line in which it was located, and by which the initial com- 
poems was created, and every piece in that line would then 
released and any one easily removed. 
| ‘The initial compression could be so great that no tension 
could be produced in either chord by wind pressure, and hence 
no jointing of the sticks together would be necessary to 
| resist wind. 
The track stringers and every longitudinal timber in the 


floorway could be thus utilised to resist the thrust of the | 


arches, and in this way, where timber is cheap, a very durable 


and economic structure can be erected. As no thrust in such | 


a bridge can come on anything but the abutments, and as 


these can generally be located on the high banks of the | 
stream, the cost of the entire substructure would exceed very | 


slightly that which would be required in a truss bridge with 
spans of equal length. It would probably be best to make 


the arches of such a series, uniform. The thrust at the abut- | 


ments will be the same whether there be but one or many 
arches in the system. The etress on the chords (exce,t 
initial) would be due entirely to the unequal loadir 

various arches. 


* of the 
g t th 


This method is applicable to parallel truss bridges, and by 


it the iron lower chord or tension member may be omitted 
and wooden compression members substituted therefor. The 
objection to the combination of wood and iron in bridge con 
struction, owing to the difficulty of repairing the bridge, does 
not exist in this method. In all others, the wood is either 
under tension or compression, ani therefore difficult to be 
removed. In this the entire chords of any one arch could be 
removed without endangering the stability of that arch or of 
any other one of the series ; for it is plain, that if any ten 


porary weight were placed on the floor beams, which would 


| equal the weight of the chords to be removed, the equilibrium 


ot the whole series would be undisturbed by their removal, 
so long as the whole bridge remained unloaded. Ino repair- 


| ing it would never be necessary, however, to remove any one 


chord entire at once, but only to replace such pieces as were 
found defective. 

Where the use of timber is found objectionable the cost of 
masonry in arched bridges may be greatly reduced by the 
following method also. Suppose A B, Fig. 2, be a bowstring | 
girder, whose arch produces a horizontal force of 500 tons, | 
and that the load increases this force to 1000 tons, the iron | 
chords of such a girder will require a sectional area of 200 in. 
if we allow a strain of 5 tons per square inch. Suppose two 
such girders, Fig. 11, constitute a bridge with abutments 
capable of resisting a horizontal force of 1000 tons, and that 
each arch abuts against the other, at the central pier, then it | 
is evident that the section of the chords may be at once re- | 
duced one-balf or to 100 square inches; for the thrust of | 
one arch will balance that of the other, and the only strain | 
which can come on the chords of either will be from the | 
effect of the load, and this cannot exceed 500 tons, No} 
horizontal strain can come on the central pier, for any un- 
balanced thrust will be borne by the chords. If both arches 
be equally loaded, or both be un , no strain whatever 
will be on the chords of either. 

If the arch A has its maximum load imposed, its chords 
will be strained in tension to 500 tons, but if the chords of 
both arches be formed to resist compression as well as tension, 
250 tons of this strain will be transferred in compression to 
the chords of B, and by it to the abutment of UL. while the 





tension in the chord of loaded arch wil! be reduced to 250 





tons, Instead of a central pier which would have to sustain 
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a horizontal force of 500 tons if no chords were used, we now 
have a pier subjected to vertical pressure only ; and instead 
of bowstring girders, with chords of 200 square inch section, 
| we need only one-fourth of that. As the chords of a how. 
| string girder are in great supported by the arches, if we 
ean reduee the chords 76 per cent., we at the same time 
| lessen the requisite section of the arch itself, by relieving jt 
| of this much dead weight. 
| The only difficulty in carrying out this suggestion is the 
expansion and contraction of the chords her eee and cold. 
Suppose that to the end A of the lever A B, Fig. 12, we 


Lage 





F 3. 
me 
| aera 


| B 
attach one end of the chord C of one arch, and to the end B we 
attach one end of the chord D of the other arch, and that 
the fulcrum E be secured to the central pier, whilst the other 
ends of the chords are attached to the abutment ends of the 
two arches. Now, if the inner ends of the arches be made 
to abut against the fulcrum of the lever, it is evident that 
the two chords may expand or contract without moving the 
central pier, orin any manner disturbing the arches. Such 
expansion or contraction of the chords will simply cause the 
lever to turn upon its fulerum. A force against the fulcrum 
from either side of it will not, however, tend to turn the 
lever at all. Such force would be resisted equally by both 
chords, one in tension and the other in compression. One-half 
of the force— 500 tons due to the load on one arch—acting in 
the direction of the arrow, would be received on C in com- 
pression, and one-half on D in tension, whilst the only 
movement of the lever or fulcrum would be that due to the 
streas on C and the tension on D. The lever could be made 
in the form of two circular dises fitted in circular rests in the 
skewbacks, the axes of the dises being coincident. The end 
of the chord from one arch would be fastened between these 
dises by a suitable pin passed through that chord and the 
upper part of the discs, and the other chord would be fastened 
by a similar pin through it and the lower part of the discs. 
The effect of heat or cold on the chords would simply cause 
a rotation of the discs in their rests without strain and with 
no horizontal movement of them or the skewbacks. This 
lever arrangement will be more fully explained by Fig. 14, 





which shows a skewback in perspective, seated on a series of 
rollers resting on the cap plates of the pier. The object of 
the rollers is to avoid any possibility of horizontal strain on 
the pier, arising from the extension of one set of chords and 
the compression of the others in two adjacent spans, when 
the load on one span is greater than that on the other. This 
movement will be so slight, however, in spans of ordinary 
length, that if the central pier were proportionately high 
the rollers would be unnecessary. 

The chords of the arches are, in Fig. 13, attached to the 
lises by links pivoted to them, One end of a link is inserted 
between the two discs, and a pin is passed through its end 
and through the two discs above the centre of the discs, 
while the link from the other chord is similarly secured by 
pin passed through the dises and link below the centre of the 
dises. The other ends of the links are pivoted to the ad- 
jacent chords of the two arches. This, in effect, constitutes 
a vertical lever attachment for the ends of the chords of 
greatly stronger design and more compact than would be 
Sessible with a vertical lever having a central fulcrum pin 
through it. The links must, of course, bear compression as 
well as tension. 

This plan of discs is best used in two-span designs, but 
can be used with great economy in those of but one, or of 
more than two spans. 

(To be contimued.) 





Masvracturs ov Raits at Crcirops Works, SHEFFIELD. 
— We are assured on the best authority that there is no truth 
whatever in the statement that Messrs. Charles Cammell 
and Co., Limited, have abandoned the manufacture of steel 
rails, or have discharged workmen, or are altering their ma- 
chinery. On the contrary, they are carrying on this branch 
of their manufacture in full activity.— Sheffield Independent. 


Grayp Troyx Rattway ovr Canapa.—Five new Burnside 
engines for the Grand Trunk Kailway have arrived at Port- 
land from Providence. They are powerful engines and have 
each six driving wheels; they are to be used on the heavy 

es between Island Pond and Sherbrooke. New freight 
ouses and other improvements in connexion with the Grand 
Trunk have been progressing of late at Portland. 
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COOLING RAILWAY CARRIAGES. 
No. IT. 

[x the present article we purpose giving a descrip- 
Surgeon Edwin Drew, for cooling railway carriages, 
which have been adopted on some of the lines in 
India with considerable advantage. The general 
princi} les upon which these contrivances are con- 
structed are similar to one another, but as one is in- 
tended to be applied to the roof and the other to the 
door of the carriage, there isa great difference in 
their actual form. Although, however, the general 
principle of construction is the same in each con- 
trivance, the inventor does not claim that they are 
both equally eligible for adoption. On the contrary, 
he is of opinion that from the great advantages con- 





tion of two forms of apparatus designed by Assistant- | 





ENGINEERING. 
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| hurtful), bat because of the evils which accompany | large extent, it must be made to pass through the 
that great depression a8 @ necessary consequence of | evaporator, and into the carriage, at a very slow 


| the means by which it is produced, namely, the 

evaporation of water. 
One cubic foot of air is cooled 7.7 degrees of 

| temperature by taking up as vapour one grain 
weight of water, and, therefore, as the air of the 
Indian plains in the hot season is not only very 
hot, but also for the most part very dry, there 
exists a ready means of cooling it by the evapora- 
tion of water. It is only necessary to bring the 
hot, dry air into immediate contact with an extensive 
wet surface, as is done by passing it through a wet 
khus-khus tattie, or other porous medium, and the 
cooling is quickly effected. The following Table, 
prepared by Mr. Drew, shows how the temperature 
of the air is decreased, and its humidity is increased, 


The Lodge. 








rate, and it therefore follows that if the air in the 
carriage is very much cooled, that air will not only be 
very damp, but also nearly stagnant, both of which 
are injurious to the comfort of the passenger, be- 
cause they obstruct the natural evaporation from the 
skin and the lungs; but these evils do not follow on 
moderate cooling by the same Mr. Drew 
considers that the air should not be moistened above 
80, and his apparatus has been designed to deliver a 
large volume of air, so much as to cause a just 
sensible breeze, but to moisten that air only, at the 
most, up to a humidity of about 80, The supply of 
water to the eva r being quite uniform, it is in- 
tended that, on the train running into a notoriously 
damp climate, such as that of Lower Bengal, where 
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+ boned 
d with cooling from above, as a general by taking up 8 iccessive quantities of water. The 
principle, the contrivance which is intended to be Table has been calculated for air with a temperature 
ipplied to the roof is in some respects much superior, | of 95 deg., and a humidity of 50 as a starting 
wi it is inno respects inferior to that which is in- point 


nded for the door of the carriage, and the latter 
4s only been designed in deference to the opinion 
rtain persons well qualified to judge, who hav 
ught that it might also be used with advantage. 
In bringing forward his invention Mr. Drew states 
that his object has been to comply with the follow- 
ing primary conditions ; namely, 1. That the appa- 
ratus should have a large cooling power ; 2. That it 
should be self-acting, requiring no attention from 
passenger; 3. That it should be cheap—so 
heap as to admit of its being freely applied to all 
asses of railway carriages; 4. That it should be 
mple in its mode of use, and not easy of misus< 
or damage by native coolies ; and, 5. That its appli- 
cation should not interfere with the ordinary con- 
struction or use of the railway carriage. He also 
points out that the immediate object of the cooling 
‘pparatus is the injection of cold air into the car- 
age, and that, therefore, in estimating its working 
power, not only should the extent to which the in- 
trod is cooled be considered, but also the 


thermometer gives no indication 
the supply of air—with proper 
can scarcely be too large, the extent 
‘owhich the air is cooled may very easily be too great. 
Ar y extreme in that direction is indeed to be most 
carefully avoided, not because of any particular evil 
in the great depression of temperature per « 
‘hough perhaps great contrast with the external 
temperature may to some be disagreeable, or even 


Whatever, While 
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MSULDULION 


Comparative Hu- Grains of Water 


Temperature. midity (Satura- ina Cubic Foot 


tion=- 100). of Air. 

deg. 

oF 60.00 8.59 
Ot 52.25 8.72 
a3 54.59 #5 
Ww? 57.05 8.98 
9} 69.57 9.11 
rT) 62.22 9.24 
«Yo 65.02 9.37 
as 67.95 9.59 
87 70.%6 oF3 
KA 74.10 9.76 
85 77.37 9.89 
4 80.790 10.023 
K3 84 27 10.15 
KZ 88.07 10.28 
sl 91.94 10.41 
] 05.04 10.54 
19 Saturation 10.67 


The objection to over-cooling the air by the 
method of evaporation is because the air being 
cooled just in proportion to the amount of water 
which it takes up, it follows that the air which is 
very much cooled must of necessity be very damp, 
And again, although dry air when brought into con- 
tact with a wet surface readily takes up water, yet 
this action does require a certain time, and, more- 
over, the time required becomes more and more pro- 
longed, as the air becomes more and more humid, so 
that each successive degree of cooling takes longer to 
produce than the preceding degree. Hence, if it 
is wished to moisten, and so to cool, air to a very 











during the hat season the natural humidity is 80 or 
more, the supply to the evaporator be cut off, and 
the apparatus 80 converted into a ventilator giving 
merely a copious perflation of the natural air, With 
a view to economy coupled with increased efficiency, 
Mr. Drew substitutes for the ordinary khus-khus 
tattie a fabric formed of narrow cotton tape, looped 
together in a peculiar manner, so as to form a con- 
tinuous cellular texture, which is known as ‘‘ Cash's 
patent towel.” A double fold of this material op- 
poses to the passage of the wind only one-sixth of 
the resistance offered by the khus-khus tattie. 

From the accompanying illustrations, Figs. 19 to 23, 
it will be seen that the contrivance for the roof of 
the carriage discharges its cool air down into the in- 
terior of the carriage through a wide tube which is 
passed through the two cas 4 holes in the double 
roof. As the upper of these holes is larger than the 
lower one, the tube is made conical, and it is by 
the firm fitting of this conical tube that the main ap- 
paratus is held securely in its place. At the upper 
end of this wide tube there extends a horizontal 
semicircular plate, and attached to this plate under- 
neath are two small rectangular blocks, which rest 
onthe edge of the usual cover for the lamp hole, 
Proceeding upwards from the upper edge of the 
conical tube are several little rods, which support, 
at a clear distance of about 8 in., a drum-shaped 
reservoir or tank. The evaporator is in shape a 
hollow cylinder formed by a skeleton of wire, covered 
with two or three folds of the evaporating fabric, 
and it is made to slide over the tank, and to de- 
scend below it just far enough to cover the vacant 
space left between the lower part of the tank, and 
the upper part of the conical tube, Surrounding 
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Ocr. 30, 1874.] rere 
vat the wrong route has been chosen so far as their 
own land conce rned. 


[he essence of referencing consists in keeping to 
the centre line shown vpon the plan, according to 
the buildings, hedges, ditches, rivers, &c., shown | 
thereon, and this is particularly necessary in check. 

x. We once checked a railway projected across 
Salisbury Plain, which is abouttantamount to test- 

-a straight line on the ocean, and, notwithstand- | 
ing great care as we thought, on reaching the end 

f that vast tract of land we found ourselves half a 
mile from the centre line of the railway as shown 

When the checking of the plans and reference 

mpleted, the errors are submitted to the par- 
ry agent in charge of the Bill for his opinion | 
value as an instrument of destruction. 

Imu tely after receiving instructions for the 
f a Railway Dill, the solicitor appoints® 
pal tary agent to act with him, for although 
the Standwg Orders prescribe a great deal that must 

nd t be done in relation to Private Bills, 
t | regulations governing parliamentary 


80 intricate that it is necessary 
ifer to employ an agent to conduct 
he “* House work” in connexion 
I lo a member of this profession, then, 

for the purpose of concoeting a docu- 

presenting the case in a mass of 

' that rengers it impenefrably obscure to 
nv} yet a serious reverse to its shield, 
rne in mind that through such agency 

inds spent in preliminary expenses 

ittered to’ the winds. This document is 

rial complaining of non-compliance 


w 1 excl t} 
Ly ied th 


S Orders,” and is addressed to the ex- 
f for Private Bills. 

| tions in a memorial partake of two 
iblic” and “ personal.” 

| ions relate to errors in the prepara- 


is, and also to misdeseription in and 
bers from the book of reference, 

Per gations are those affecting indi- 
omission .of names from the book of 
the non-service of parties interested 
affected with notice of the intended 

i for the Bill. 

Va the language of a memorial literally, all 
fact that somebody complains. As 
nts are used almost exclusively for 
, who is it in ninety-nine cases out 

complains? As regards publie 


y entirely disinterested and irrespon- 
as good for the purpose of complain 
ra memorial as the owner of an estate 

rcumference 
affecting individuals may be of a 
iaracter ; they require the signatur 
ved, and generally his attendar 
Some allegations possess a wonderful 
y; for instance, the omission to 

t r property on the plan involves 
f the Standing Orders, viz. : 

J | » not accurately define the lands 
! taAKeCD 
l k of reference does not correctly de- 
t perties shown upon the plan nor 
t umes of all the owners, lessees, and 
j 

J owner has not been served with noti 

+. Tl er is in the same deplorable condi- 


misrepresentation of a parish boun- 
plan would include all the above and 
ther to them, viz., the non-deposit of th 


] following may be taken as a fair specimen 
ia public allegation, and ita introductory preface, 
That the deposited plans and the deposited 


rence are respectively erroneous and 
1 not prepared in conformity with th 


g Orders of Parliament according to their 
ent and meaning. And those plans do not 
the lands in or through which the work 


thorised by the eaid Bill is intended 

le, and all lands included within the 

s of deviation intended to be applied for are 

arked upon those plans, and those books of 

*e do not describe such lands and houses 

lively as required by the Standing Orders ac- 

g to the true intent and meaning thereof 

(#8 in the following instance in this memorial set 
forth will more fully appear).” 

‘hen you are given to understand that a piece of 


ind, which has been numbered as one 
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| property only, ought to have been two properties, 
| and had two separate numbers. And to render the 
| identification of this piece of ground irresistible, the 
| following description is given : 

“The said piece of gardén ground adjoins on the 
}east the property numbered 119 in the parish of 
Sheepcotes, and on the south the property numbered 
124 in that parish, and is bounded towards the north 
| by the fence shown on the deposited plans as run- 
| ning westward from a point about 30 links south of 
the centre of the western boundary of the property 
numbered 119 in the parish of Sheepcotes, and its 
western boundary is about 25 links east of, and 
parallel to, the eastern boundary of the property 
numbered 123 in the said parish.” 

It may be noted that these allegations sometimes 

fail through over perspicuity. We think it was 
one of the Greek philosophers, who said, * If you 
want to make people respect your oratory, take care 
to talk in such a way as they cannot understand 
you,” That sage evidently had a prophetic vision 
of Standing Order allegations in his mind's eye 

There are three things requisite tosubstantiate an 
allegation. In the first place you must find an 
error. Secondly, you must get some one to sign 
for it. Thirdly, you must prove it. And after 
much reflection we are quite at a loss to ray which 

'of the three is most difficult to do. The process of 
obtaining signatures is by no means so easy as it 
looks, and parties unacquainted with the social poli- 
tics of rural districts (those “‘ Rule Britannia” 
people who talk about every man’s house being his 
castle, and entertain peculiar notions with respect 
to a conventionalism they call ‘* Freedom”), would 
be rather surprised to learn what time for reflection 
the British yeoman requires, and the various people 

\he must consult before he can hazard putting his 
name on a sheet of paper, however much his own 

| inclination may tend in that direction. 

| Having completed the memorial and got it pro. 

| perly signed, the next step is to put it into proper 

\train for exercising its functions. ‘The Standing 

| Orders contemplate applications 1or three hundred 
| Private Bills every session, and no more. And the 
| time for lodging memorials against them is himited 
fas foltlows:—The first hundred to the 9th’ of 

January ; the second and third hundreds, and all 
beyond that number, to the 16th and 23rd of that 

month. These memorials are deposited in the 

Private Bill Office of the House of Commons, and 

| this is a convenient opportunity for a few words in 
reference to that department, 

Persons viewing the exterior of the Houses of 
Parliament, and also the interior open to public 
inspection, would naturally expect to find the busi- 
ness offices consisting of spacious and elegant apart- 
ments, calculated to make a City clerk’s mouth 
water when compared with his own little cabin. 
Not so the Private Bill Office. 

The Private Bill Office of the House of Commons 
gives one the notion of its having been designed 
by an architect hampered with an eccentric dis- 

| position, which induced him to postpone the con- 
struction of that office until after the rest of the 
building should be finished, and so it escaped his 
memory. Presently finding he had a grand design 
on hand representing the head-quarters of parlia- 
mentary private business without any place to put 
it in, he destroyed the drawings, rushed back to his 
work, put the department—as one might say—into 
the pocket of the building by running up the pre- 

sent partitions, and trusted the result to providence. 

The department eonsists of six divisions, four of 

which present the appearance of utilised passages, 
and quite astonish one on finding that they do not 
lead to somewhere else. Of the other two, one is 
the chief clerk’s office, the other is the messenger’s 
room. And with regard to size, it is about even 
betting as to which would be the more desirable 
locality on a thoroughly seasonable July day, The 
Private Bill Office proper the first piece of paa- 
sage on the right of the messenger’s room, and on 
the door of it is modestly inscribed in black !ctiers 
the word “ office,” probably with a view of warning 
people not to expect too much on entering, It is 
furnished with five tables, about as many chairs, 
three gentlemen, who officiate as clerks, and a set 
of fire-irons. When all these are in their places 
the remaining area ia dedicated to that portion of 
|the public which has the right of enfré, and it be- 
| hoves them to be careful how they exercise that 
privilege, having due regard to the safety of them- 
selves and the permanent occupants 

Another utilised passage is devoted to what may 

| be called the dungeon of deposits, In it the plans 





and other documents relating to the Bills of the 
ensuing session are stowed away in pigeon-holes 
dag in the wall. It is also the office appropriated 
to the inspection of those documents, m4 conceiv- 
ing such a thing possible as that 244 individuals 
| should have been simultaneously seized with a de- 
| sire to inspect the 244 plans deposited for the late 
| session, the two tables would accommodate six of 
| them, and the other area af the apartment about an 
}equal number, the pleasure of waiting their turn 
outside being reserved for the remaining 232. 
But it is only right to add that when the House is 
not sitting several committee-rooms up-stairs are 
used for the purpose of making tracings of the 
plans when required, 

The supposition that all men are equal in the 
eyes of Omniscience is very beautiful in poetry, and 
may be true enough in fact, but when you get out 
of your book and begin to walk about among other 
| people, it is much safer to believe in the theory than 
| to act upon it, at all events that notion has not yet 
penetrated the doors of imperial Parliament, nor 
are any of the employés about the Houses afflicted 
with it, so far as we have been able to observe them. 
What the precise duties of the gentlemen in the 
Private Bill Office are, we may not divulge, princi- 
pally because we do not know, also, because if we 
did these duties have no bearing upon the matter 
of which we wish to speak, but we gather from the 
Standing Orders that while the House is sitting. 
that office remains open from 10 till 6 o'clock, and 
we do know that there is an all-pervading influence 
about the department embodied in the sounds “‘ Mr, 
Speaker,” in which hallowed name any mortal thing 
appears capable of being effected. 

Phere is also an implicit faith in the perfection 
of the department and its adjuncts diffused through- 
out its proceedings quite charming to behold, as 
may be gathered from the following incident :— 
We had occasion to call one of the gentlemen from 
this office as a witness in a railway cause that was 
tried:‘at the Kingston Assizes some years back, at 
whichit was deemed essential to produce the very 
journals of the House of Commons themselves, and 
of eourse those sacred. documents could be en- 
trusted to no other hands than an oflicer attached 
to the establishment. The witness was a gentle- 
manly pleasant. man, and it being a fine sum- 
mer’s morning appe@ftd to enjoy his holiday like a 
school-boy. He conversed affably upon general 
topics during the journey down, quizzed the big wigs, 
witnesses, and anybody else that struck his fancy 
in court, but took little or no interest in the pro- 
ceedings connected with the cause until the auspi- 
cious moment when his books were handed in ; then 
the outer world became to him a blank, and those 
three ponderous volumes the Koh-i-noor of his 
existence. ‘The judge received the journals with a 
pleasant smile, but instead of referring to the 
matter contained in the body of them, he appeared 
to be interested only in their binding, frontispiece, 
and conclusion, each of which he was examining 
with child-like curiosity, all under the scrutinising 
and now stern gaze of the witness. At length the 
judge gave utterance to his thoughts by addressing 
our counsel in these words: “‘I do not see a sig- 
nature or anything else about these books to 
identify them as belonging to Parliament—I cannot 
admit them as evidence.” ‘The witness sprang to 
his feet, and in a whisper audible for ten yards 
round, exclaimed, ‘‘ Good Heavens above!” (this 
is slightly altered from the original text) ‘‘ does the 
old fool doubt the journals of the House of Com- 
mons?” then relapsed into marble silence. ‘The 
journals were handed back to him and he departed, 
certainly a sadder if nota wiser man, His faith in 
the immaculacy of his official surroundings had 
received a terrible blow. And go it is with most of 
our faiths and theories ; so long as we keep them at 
home nicely polished and dusted, thry look very pretty 
and irresistible, but once let them loose, they are 
sure to run against a sweep or a baker and come back 
damaged accordingly. the Spaniard who thought 
himself made of glass, may not have been so very mad 
after all. The idea at least prevented his running 
foul of other people and so spoiling his appearance. 

(To be continued.) 


PerxsytvaNiaw Coat.— The anthracite coal movement of 
| Penneylvania, to September 26, this year, amounted to 
13,460,669 tons, as compared with 14,750,976 tons in the 
| corresponding period of 1873, showing a decrease this year 
of 1,358,416 tons. The bituminous coal movement of Penn- 
sylvania, to September 26, this year, amounted, however, to 
2,441,658 tons, as compared with 2,302,987 tons in the eor- 
responding period of 1873, showing an increase this year 
of 78,671 tons. 
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June 50, 1874, than hs 
management The 
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Parry Sovsp.—The P ind ntari Canada 
r Company has ¢ enced me nsive improv 
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ZU f., and ntr - machinery wit the 
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umber will be manufactured in hours. 


also proposes to erect a new steam saw-mi 

Lumber Company has secured an excellent site, and is now 

erecting a saw-m considerable capacity. The prospects 
» lumber trade are stated to be improving. 
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Torepo, Wanasn, axyp Western Rarinoap.—The extent 
i Wabash, and Western 


of line owned and rented by the 1 


Railroad Company amounted last year to 627 miles. In 
addition to this mileage the company has a group of leased 
lines, which are operated separately. The extent of these 
106 miles, so that altogether the edo, Wabash, and 

y be said to control 9 iles of line. At tl 

75, the company had 107 locomotives, 102 pas- 

senger, mail, and baggage cars, and 4506 freight cars of all 
classes. The total distance run in 1873 by the company’s 
locomotives was 5,567,626 miles, which may be classified as 
follows :—Passenger trains, 1,039,374 miles ; freight trains, 
3,300,579 miles; switching, 945,736 miles; fuel, 31,815 
miles; and construction and repairs, 252,122 miles. The 
expenditure made by the company for construction and 





to 1,342,791 dola. 
6,219 dols.; and for 
equipment, 247,572 dols. There were added to the equipment 
last year 6 locomotives, 1 postal car, 100 coal cars, 100 stock, 
and 12 caboose cars. Nearly 214 miles of new side track 
were added at a cost of 2 64 dois., and 6242 tons of stee 

{ 

t 


improvements amount iurmg 15, 


viz., for roadway and structures, 1, 


J 
4 


raile were laid at a cost of 697.243dols. Two docks wer 
salf a mile in length wa 


built at Toledo, and a pile bridge 
constructed. 

ecron’s Hien-Sprrev Arr Compressor.—In th 

f the engraving of this com pressor, published 
page 322 of our last number, the address of Messrs. Claytot 
Sons, and Howlett was by an error given as “ Glasgow 
instead of “London.” Messrs. Clayton, Sons, and Howletts 
full address is Atlas Works, Harrow-road, London, W 


Detaware anp Ragiran Canat.—This canal is a valaa! 
and important water connexion between Philadelphia ar 
New York. It is now managed by the Pennsylvania Ke 
road Company. The aggregate tonnage passing throug 
the canal in 1571 was 2,990,095 tons; in 1872, 2,837,632 tor 
and in 1873, 2,754,837 tons. The reduction in the tonneg 
last year was attributed to the throwing a considerabi« 
amount of freight from the canal upon the Pennsylvania 
Railroad, where it was supposed to return larger profits. 

















HAND-LOOM WEAVING: THE DRAW LOOM. 
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Tue third class of weaving, into which we 
| divided the present part of the subject, consists in 
| applying two separate systems of harness in the 
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| loom in such a manner that after the warp has been 

| | passed through one set it ia passed through the 

| second set, each set of harness having an especial 

| duty to perform, although they both operate upon 
| the same warp threads, 








- 
ae 
> 
b> 
—_ 
—— 


————————— 
| 
> 1-1 shee 


[| a 
= 
po - 
c— 
— 
« 
— 
= 
qc 
toes 





idera “ 


————— 


ee 
——— 


— 
———— 
> 
> 


32 tons | |] 
ponnag eel 




































maka 


boa Ded 


a 
} 
i 
th 
‘ 
= 
rt 
ra 
i 
| 
“ 
' 
asi 


d has 


‘ g which the w Ty | ASKER 
of f ny ¢t pattern, as 


) . S path i tod 
_ eh tlir ‘ 
, ‘ ‘ : 
ay t case that « 
ta eo that h thread is 
‘ 
; ; net 
It w rp t it A 
‘ f not a than fiv " 
weft betwe ea nters¢ 
the ¢ rer : va 
asnadt of t weft t 
t the pattern ist 
tot m that t 
y by wivir ‘ thread ‘ 
ters ‘ na fort at } r 
bY " ng the welt threa 
mem thes ‘ eves 
i+} eo ths h ¢ ald 
ed i mh tf wl hav 
The eyes I is are 1 
i 4 + +) , ‘ may 
warp t . with it s al 
J “ t bv , } r 
‘ Dp. t it 
t y ‘ “ 4 
‘ ? t ul 
4 I i 
t other ! i 1 
at ry, asin Fig. ]] 
it any of the healds D } 
the warp thread which pa 


hown at 2, Fig. 114, wher 
1s also raised one warp tl 


down by the eye at po 


being raised and four stationary 


be raised, as at w. it will ra 


» threads quite independently of the heal 
« observed ate, Fig. 114, the heald 
carried with it its corresponding 


i 


read being sunk and four raisé 


Fig. | }, but by pplying tl 


that which works the grou: 
a of the cloth, the effect pre 


twi 


i ure : I 
yw f n attachn 
I f : irked 2 ! 
y f these knots of 
. a rds 
und | » as 
they 7 , 
i l the wary 





at LB in the same figure. In 
ul is a & le thread five-leaf 


g and sinking 


The leas! Bl 
h the leashes to be raised at ( 


mbers, shown at 


a 


f fi 


PO 


ayir 





rere 


eye taney co A 


WER 


ENGINEERING. 


*” or loops on the 


the simple cords 
ywn until the heal 
1¢ result is that the 
t, at the edges of the clot! 
of the warp thread 





i 


es the rev 


t} utter 
InAs th 
ind ta 
t as I 


ponding sick 
i with several 


sary when sev 


ul. If the tl 


twisted and Ir 


ground harnes 


of the greatest d 


ial, when sev 


FOR DRI\ 


iv pians, and i 


is e of the 1 
sccurate KI 4 


it would be ¢ 


nd efficiency either 
ary power, or ¢ 


Very few expe: 


r Hartig’s dynamometer was illustrated an 
a pages 526, 327, and 











ING TOOLS. 











o suit dimensions, &c., 
ches, ‘Thus it was found that the power n 


1 or pul 
i 
num r ol 
lf f ‘ 
if ¥ r. 
t 4 S, 1.2, or L.¢ 
] 
" 10, 9 =) and 7 
n the 1 asary DOW®' 


1 to d 
machi 
Lar i 
data 





lt was found to be 





1s. Immediately after th 
ur tugs and conveyed t 


i having her mach 





e her principa: dimensions 


» keel and fore rake, 47' c ad 
line, 473 ft. 3 in.; breadth “ 
to spar deck, 36 ft. 34 in.; tonnage, gross reg)st* 
00; horse power, 10 accommodation f rs st 


clase- passengers, 2U2; accomm 
| officers and crew, 150 


stated in Ex 





en-fabr 
la tool holder and sli 








Gation for emigrants, 4 





[Ocr. 30, 1874. 


glish feet 





: mam ( Sir 





mpty could be repr 
— 
2b.¢ 
ckness of the | 
hed expressed j 
its peri il 
34% t xr a 
ite perr ate r v 
; ] ; ‘ 
2 horse power 
wr ¢ ty “ 
n.d 
; " 
of saw per 
wu 
50 and g—32 
fferent va 
yet beer 
ior I is 
compare t} 
npi 
. ne th ly , . 
ot wi “ ! 
d by mea ft 
t ay , ‘ 
V) " 
tor a 
wt iby t ( 
‘ with a & r > 
Ww ne 
n.8 
| 
kes per minute, 
i in inches 
I hin 1 fo 
and i , 
42, and 0.257 horse pow 
y 
r remntvy it 
gempty 
evi it per 
+ ir ; 
I ! ) 
we ull varieties of or 
y t following f 
* t yearing 
rse power i 
Ww ng i 








suing year 


is been in hand only eig 


m board The f wing 








OcT. 30, 1874. | 


ENGINEERING. 





339 _ 











DE NEGRI AND HERRMANN’S ENGINE, 
eof the last Smithfield Club show we re- 
good example of horizontal engine 


fer t a very 


ral novel features, and which we 

te strate and describe. The engine there 
nted in the engravings which we give 

f sade and was exhibited by Messrs. 


He : f 


rrmann, of the Hornsey Iron Works, 
the engine is now at work. It is of 


ul, and, besides being well desigaed, is 
y. The leading feature of 
loubtedly the very ingenious au 
sion gear, which is the invention of 


¥ | works very smoothly 


( } the firm. With this gear, ag the 
1 or contracted, the steam is 

ier or later stage in the stroke, so that 

ntrolled without the use of a throttle valve, 


ad may vary considerably, 
en from the engraving, which shows at Fig, 1 
at Fig. 2 a plan of the engine, that 
s eccentric, eccentric rod and 
principal valve in the ordinary way, the 
rely worked from the principal one, 


V0 m ports are carried through, so 
xtreme positions of the back valve on the 
one induction port is open the other 

bei controlled entirely by the 


the back valve is worked by the 
There is a flat dise piece with a 
of its circumference, so that it somewhat re- 
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Phe ttom of the recess is struck from 

disc piece, with a radius as much less 

f the dise piece itself, as the required 
valve on the front one. Rollers are fixed 

v so that the disc piece, when revolving, 


s between them, at any point in its 
piece revolves as many times to one 
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the governor being so ar- 
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rt, the Chief Engineer Man 
Mr. Fletcher, directs attention to 
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r steam power purposes, it may be 
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f ‘ 1 nd club in London, at about twelve o'clock noon on | it was « mployed, have had a narfow escape. 
LY y,V r This list might be still further extended were it allowed 
was placed at the back of a kitchen | to include laundry boilers at public institutions, and aleo 
. was of w ght iron, and of the ordinary circulating | boilers at lunatic asyluma, &c.; many of which have been 
in C two circulating pipes to a cistern above. ind to be so wasted by corrosion as to be reduced to the 
kely wen Tue rand the overhead cistern were two stop | thickness of paper, and on the very eve of explosion. Enough, 
ler ef e upceast pipe, the other in th wncast pir wever, has been said if this brief notice serves to show the 
a fr was @ smal) band hole tor c.eaning portance, which it is thought has not hitherto been duly 
oh at the cover of this hole bad been leak imated, of having boilers at clubs and hotels as well as at 
a are 4 ar was sent for to set matters to rights On er piaces of general resort put under the protection of 
gt ” shut off the taps between it and | periodical inspection in the interest of the public safety.” 
ady t . pre a to stop the leakage unti! the 
was guts, and then left the bouer with the taps 
htect z to return on the morrow to effect the re-| THE NARROW GAUGE IN SWITZERLAND. 
yn tow precaut however, of | : rth To tex Epitror or ExaineeKine 
pur wing notice This fire m not t t Srx,—This season has been marked by an event of con- 
wing v ! was diregarded in bse siderable importance in the dominion of our railways-—I 
t ed lat about ten o’clock the next rning,| allude to the completion and opening of the first Swiss 
ad 6h itlets were both closed, the boiler burst in @! narrow gauge railway. Here, like im other countries, railways 
tt more than two hours from accumulated pre when nD @ parrower gauge than that of our 4 {t. 84 in. standard, have 
eg - wn out and the range shot forward, one of} been vehemently attacked, both by argument and dogmatic- 
r * Ks g struck with the missiles, but lortunately not ; @ ly, by engineers dev ited to established practice ; but. on the 
* 1.4 - je P : | other hand, the necessity of cheap branch lines, which could 
‘ad there been a safety valve in direct communication | be worked with econ muy, presented itself with so much 





valve rod. | 


| quite recently engaged in the erection of a large building in 


with the boiler this explosion would have been prevented. 
A drawing of a dead ——_ safety valve designed for such 
oe es was given in the Association's printed Report for 
| January, 1867, and a number of these vaives have since been 
j applied. No cireulating boiler should be allowed to work 
| without an efficient safety valve, either of dead weight or 
j other suitable construction fitted to it, more especially when 
| there are stop taps between the boiler and the cistern. 
“ It is thought that the importance of having small boilers. 
at hotels, clubs, and other public institutions periodically in- 
| spected, has not been sufficiently estimated, and therefore a 
| few other cases, in some of which explosion has resulted, 
and in others in which it bas been narrowly escaped, may be 
| g ven. 

“In one case, at a first-class hotel at the West-end of 
London, a kitchen boiler burst with very serious results 
through the stop taps in the circulating pipes being closed. 
The space around kitchen boilers is necessarily somewhat 
confined, and this, added to the fact that they are embedded 

| in the fire, generally leads to considerable damage being done 
when an explosion occurs. In this case six persons were very 
seriously injured. 

‘In a second case, at a first-class West-end club, aamall 
| Cornish boiler, employed for driving an engine, was set at the 

back of a large kitchen range, the flues around the boiler 
| being so cramped that inspection without removing eome of 
| the brickwork was impossible. This boiler was enrolled with 
the Association, and on the cramped character of the flees 
being pointed out, and the owners informed that the Asso- 
| ciation could not guarantee the safety of the boiler without 
examination, they at once demanded the return of their sub- 
scription, and shortly after left the Association. The burst- 
ing of this boiler in a crowded kitchen, packed behind the 
large range as just described, would have been most disastrous, 
and, occurring in the basement, might possibly have affected 
those who frequented the rooms above. 

“Inathird case, at another first-class West-end club, in 
which two boilers were placed in a cellar under the pavement 
of a public footway, one of the boilers had an unguarded man 
hole, a weakness from which so many explosions have been 
found to arise. These boilers, like the preceding one, were 
enrolled with the Association, and the danger arising from 
the weak unguarded manhole was explained to the owners. 
The Association's reports were referred to a practical boiler 
maker, and as he did not believe in the weakness of un- 
guarded manholes, though explosion after explosion has re- 

sulted from them, the boilers were withdrawn from inspec- 
tion. 
| “In a fourth case, at a large hotel at an important railway 
| junction, a small horizontal steam boiler, placed under the 
jinspection of the Association, was found on the first ex- 
} amination to have no pressure gauge, no glass water gauge, 
|and no strengthening mouthpiece tothe manhole, while the 
| float was very stiff and unreliable, and the safety valve nearly 
|loeked fast. Added to this the boiler was so wasted by cor- 
| rosion that a thickness of only one-sixteenth of an inch re- 
| mained, and the inspector knocked a hole through the plate 
with his hammer. On these defects being pointed out to 
the owners they acted more wisely than in the preceding 
cases, inasmuch as they at once condemned the old boiler 
and exchanged it for a new one. 

“Tn a fitth case, at a large sea-side hotel, two vertical 
boilers on the circulating principle, employed for heating the 
building, were found on examination to have stop taps in 
the circulating pipes, whereby a!l the pressure could be 





bottled up, while at the same time they had no safety valve. 
The bottom of one of the boilers over the fire was found to 
be grooving and bulging, while inside there was a thickness 
f Yin. to 11 in. of sediment, which had been allowed to re- 
main to stop the leakage. On the recommendation of the 


Association, safety valves have since been applied and re- 
pairs effected. 

* One other case met with during the past month, may yet 
be referred to, which though not occurring at an hotel or club, 
is nevertheless of a kindred character, the boiler having been 
employed at a place of public resort. ‘Lhe boiler in this case 
was of the portable multitubular type, and had been till 


the very heart of one of our largest commercial centres. On 
examination by the Association it was found to be in a most 
unsatisfactory condition. The firebox had no roofing stays, 
and was bulged down. The safety valve, which was loaded 
by a spring balance, would be locked fast as soon as the 
spring was screwed down to a pressure of Otib. on the square 
inch, so that if the attendant had inadvertently run the lock 
nut down a few threads too far there would have been no 
vutlet for the pressure. Several explosions have arisen under 
such circumstances. This boiler iw now laid off, but the 
public, who were daily passing and repassing the spot where 





urgency that the apron ane system became finally a fait 

i, and its future t is but a matter of time, 
required to extend a knowledge of the sound principles upon 
which such railways are in fact constructed. 

The narrow gauge line from Lausanne (on Lake Geneva) 
to Echallens, which was opened last June, has but a length 
of 16 kilometres, or, say, 94 miles, and is built to a gauge of 
1 metre. This same gauge—being also that of your new 
Indian State railways—has been a for all the other 
smaller lines either building or projected in Switzerland, to 
which | shall refer hereafter, 

The following are the characteristic points in connexion 
with the construction and equipment of the Lausanne line. 
In the first place, this railway has been traced out partly 
upon the existing coun sand, presenting thus a very close 
adaptation of grade to natural surface, with maximum 
inclines of 1 in 25, and curves of about three chains 
radius. The Vi rails have been acquired at a low price 
from the Fell Mont-Cenis line; but their weight of 58 fi. is 
on this account considerably in excess of the requirements of 
the case, as a 40)b. rail would have been ample. The crose- 
sleepers of larch wood are 5 ft, long by 64 in. by 4} in. ; they are 

laced at distances of 3 ft. 10 in. oad 2 ft. apart at the joints. 

The ballast is laid 64 ft. wide and 7 in. below the bottom of 
the ties. The rolling stock of this little line, consisting of 
two locomotives, twelve passenger carriages, five luggage 
vans, and twenty-one goods wagons, have likewise been ob- 
tained from the liquidation of the Mont-Cenis line; this 
stock, however, before it could be omployed at Lausanne, had 
to be first delivered of the mid-rail gear, and second, ite 
gauge had to be reduced by 4j in., this being the difference 
between the former Mont-Cenis gauge and that of une metre. 
Subsequently the two engines—the first by Which the Fell 
railway was worked—were found wholly defective, and in 
consequence two small four-wheeled tank engines, weighing 
8 tons in working trim, were bought at the Creusit works; 
these lilliputian engines now working the line exclusively. 

The ttal cost of the line, including rolling stock, has been 
78,000 francs per kilometre, or say, 0/001, per mile. Aas far 
then as economy is concerned this result is very satisfactory 
(our railways of the normal gauge have cost on the average 
four times as much), but the fact that the line was equipped 
with an old permanent way and rolling stock points clearly 
out that the present example cannot be considered as a type 
representing fairly modern narrow gauge practice. 

The seeond Swiss narrow gauge enterprise, still more 
characteristic than the one described, although of smaller ex- 
tent, is situated almost om the very top of the celebrated 
Righi, forming, as it were, but another link in those mighty 
chains that are to lay the queen of the mountains in irons. 
The Righi narrow gauge road is about three miles in length, 
connecting the Kaltbad station with that of the Sehei- 
deck. The gauge is likewise one metre, and the maximum 
gradients, worked by adhesion, arel in 20. The six-wheeled 
coupled tank engines of 20 tons weight (built at the new 
Swiss locomotive works) present no peculiar features, with 
the exception of the boiler, which is wholly cylindrical and 
constructed on a plan ado once by Mr. Ramsbottom in 
some shunting engines. The long open passenger carriages 
are carried on two four-wheeled bogies and can accommodate 
55 passengers, di i on eleven parallel benches, to which 
access is gained by an equal number of side doors. Of course 
this line serves only tourist purposes during the summer 
months and will be ready for use next season. 

The other narrow gauge lines, either builaing or projected 
in this country, are for their greater portion the property of 
the Swiss Society for Narrow Gauge Railways, a company 
founded two years ago by Dr. Diibs, late President of the 
Confederation. I hope to be abie to forward you shortly 
drawings, illustrative of this empinee rolling stock, &c., 
which has been designed with much care, and with the utmost 
attention to the comfort of the travelling public. For the 
present I annex a statement of our narrow gauge pursuits, 
which now stands as follows: 





Kilometres. 
Lines of one metre gauge opened ove 16 
” 99 building 93 
” ” projected 130 
Being a total of ove , oe «=: 28 


or about 148 miles of narrow gauge railways. 
I remain, dir, yours faithfully, 
A. BRonyen. 
Inspector of Rolling Stock of the Swiss Kaiways. 
Berne, October 24, 1874. 


Lonvow Assoctation or Foremen Esotnpers ano 
DaaveutTsmMen-—At the monthly meeting of Saturday, 
November the 7th, Mr. Thomas Biack will read a paper on 
“ Improvements in Steam Engines and Boilers.” The sit- 
ting will open at 7 p.m., atthe City Terminus Hotel, and 
Mr. Joseph Newton, C.E., will prende. Non-members are 
admissible to this meeting. 





Tugs WaGes QUESTION aS AFFECTING THRE Weer Youk- 
sures Minens.—It will be remembered that the Weet York- 
shire coal masters recently proposed a reduction of 20 per cent. 
in the miners’ wages, to which the men declined to assent. In 
order, therefore, to effect some working arrangement a con- 
ference was held between representatives from both sides on 
Monday in the Great Northern Hotel, Leeds, Mr. Kobert 
fennant, M.P., presiding. The workmen's delegates pre- 
sented @ resolution agreeing to refer the matter to arbitration 
but requesting to have a sliding ecale for payment of wages 
according to prices, After a discussion lasting some hours 
and along private conference the employers resolved that 
the laying down of a sliding scale system of payment was not 
4 principle of payment to whieh they could accede, although, 
at the same time, they were quite willing to leave the ques- 
tion of wages simply to arbitration. After further discus- 
sion the subject was left over fora week to enable the miners’ 








delegates to consult their constituencies. 
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STEAM FIRE ENGINE FOR THE LONDON FIRE BRIGADE. 
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CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 
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Wy uwtrate above one of a series of stea re engines interested in such matters, when steam was readily ar At my own exar ation of t t 
a t by Mesers. Merrvweather and Sons for the Me- raised from cold water within seven minutes from the time after » prior explosions, I i not see any considera 
an Fire Brigade In working out tl etails of this f lighting the fire, and water was projected to a distance thickness of scale; it was but litt ‘ 4 
" uss of engine, the makers have, at the sugge-tion of | of 150 ft. at the rate of 230 gallons per minute; two jets | thickness, and would n t have tried an in 
Captain Shaw. turned t r attention to lowering the centre { water were then thrown to a distance of 139 ft. Tw f the ordinary “ Lancashire” mil! type 
of gravity, increasi the carrying pow sposing the of these engines, in addition to nearly twenty others by the = om was simply overheating tb 
weights more advaptayeously, a arranging the suction and same house, have been already supplied t the brigade. and wees f circulation, nsequent on 
elivery pipes more suitably for the requirements of Loudon | bave been severely tested to the entire sat ction of the gery coupled wee oy Sees 
fires; at the same time they have ret ed the same d chief officer Captain Shaw ; ane wena ae pyr ner sayeapelinr 
i ame if ; } 4 ' - + 
. . “ explosion of a tube forming par 
scription of boiler—Merryweather a Field's patent—as — —— - = Safety’ boiler,” ad g that “they were 
y have long eucceasfu ised, and also the twisted bar SAFETY BOLLERS that the principle of construction 
for actuating the slice t Ix his monthly report just issued. Mr. Fletcher, the Chief was dangerous and unsafe Thus the | r 
In the engine we illustrate the boiler, steam nder, and | Engineer of the Manchester Steam Users’ Association veyor and the jury quite corroborated the warnings git 
} as also the hose-box. and f seat. a nted 93 tollows f some recent explosions of ‘ Patent Safety the Association's rep rts, of the dangerous character of the 
: ay » of Bow g . e plat T 7 _ ' f boilers. It should be added, however, that the boilers here Patent Safety” boilers. Indeed, the circumstances of t 
‘ gun-metal and fitted wit ta sw ceive waver, | reterred to were n rt of the type which is now being constructed case were such that it would have been difficult for ther 
ceil nied Serauetinen “ inal a” —- Hy —_ 8 patents Mr Fletcher says have arrived at any other conclusion, and the public w 
TY 7 " eM ") > > , le r af ia - +h y I ; 

. w it any fear or ance whats © of the hoking. The |_ a g o ‘ expiosions that sprung froma same Ww rks three explosions have oceurred and tw# 

: - par of Patent Safety boilers set side by side. the first ex- | have been killed within one month through the use of t* 

§ vaives can be readily removed and aced inafew moments plosion occurring on the 14th of that month, and the second Patent Salety” boilers r 
if necessary. Experie f twelve vears’ hard workof pumps onthe 18th. Shortly after, another explosion took place at ; 

t ! “ es alves has prove at they re re very the same works, and from the same boilers, but information Cartcaco AnD NortH-WesTgen RatLroal At the sec! 
| renewal. es P P a} ired have the thereof has only just reached me. May, 1474, this important system possessed 342 locomot 
valves required new facings Ww é this cannot be “On the occurrence of the two prior explosions, theowner and 5166 cars, exclusive of those in use on the Winona ar 
state fanv other description of steam fire engine pum; requested me to visit his works, and advise him thereon, Peter Railroad 
oalien onis ence 1 » al stra a ven, as stated in the Association's printed report already oo 

> onatilaies nae’ uh s o for twents ia referred to, I pointed out that the first of the explosions was Sure Lavuycygs on THs Tees.—Both at Stockton a 

: : a8 iennion ie sual +: ih en +. jue to overheating of one of the water pipes immediate ly | Middlesbrough the shipbuilders are exceedingly busy 
7 sey ace gtebomen pny: — 4. enityenatt oti, Pali ver the fire, in consequence of deficient circulation and in- | Saturday a fine screw steamer of the f llowing dim 
3 Sedilinenmineall wren op ror oman dearth of pvicher ail tense firing, and the second to a bad weld L then recom. | #ons was launched from the shipbuilding yard ot Mess 
‘ ® ' arv I g | mended the withdrawal of the “ Patent Safety” boilers, and | Richardson, Duck, and Co., South Stockton Length J 
@ Lag ' he water. The np is also furnished with two 24 in. | the substitution of those of the internally fired type, as the all, 267 ft length B.P., 260) ft.; breadth, 35 ft.; dept 
r ‘ ree - mmediatel y =e sora f eng woth els, a situa nerd reliable course, pointing cut that ‘though the present hold, 27 ft.; tonnage O M., 1557 tons; gross tonnage N 
‘4 enables t 8 é ed on while the oilers might possibly be worked on with gentle firing, yet 1860 tons ; carrying capacity, 2600 tons. The vessel is { 
horses are in their es, at t which much time is that at any time the urging of the fires might bring about a | decked, and classed 20 years in the Liverpool registry; ¥ 
eave 1 cist f f ¢ wa viz. byw | Pepetition of the disasters already experienced. To prevent the | be rigged as a brig, and have acco dation fur eigh 
injector, feed-| f ary . ; ustly, | Stoppege of the works while the new boilers were being laid class passengers. Her engines are on the compo 
bw hand pun | each side the hese-box. which is down it was recommended to get a portable or locomotive | ciple by Messrs. C. D. Holmes ani ( Hu 

y made of mahogany strengthened with steel plat on ie boiler to supp y the steam in the mean time. the introduction | 140 horse power power nominal, with cylinders f 30 in. an 
Socios Me salen ike Soni ¢ the aoe 1 which into the works in question would have been easy, | OY in. diameter, 00 in. stroke, with & working pressun 
engee Rer mes oe ao Reedy naar Vite Rous passed cl we by, an iabranch sidingranintothem. <0lt The vessel has been built to the order of Messrs. i 

; of apy crank motion, will start re ieocat eabesaniiiens tn 1e owners, however, do not seem to have carried out Briggs and Co., of Hull, and is the ninth that bas been 

1 any point; it | this plan, as another explosion, as already stated, occurred at for that firm by Messrs. Richardson, Duck, and ( Ast 
will also suit itself to a] ted water supply, and being thus four o'clock on the afternoon of Satur ay July lith, seald vesee| was leaving the ways she was successfully christes 
© control will { awav” { the water: it is | ing to death a labourer who was feeding the fires atthetime. the ‘anos, by Mrs. Briggs On Monday there was 
not requisite in this class of stea e engine to have anv “* At the inquest, a surveyor to the Board of Trade gave ‘#Un¢ i from the yard of Mesers. Raylton, Dixon, and ‘ 
starting tion beyond that given by the trance of stean evidence, stating that he was “of opinion that the circula at Middlesbrough - on- Tees, a f screw steamer of t 
” to the slides The diameter of the steam ris 54 _ | tion of the water in these boilers was bad, and that they were | following dimensions Length, 261 it.; breadth, 33! 
: and that of the pump 42 i oiiies ¢ ‘ *, ¢,, | dangerous and unsafe.” The makers he boiler statedthat depth, 1; ft. by 24 ft with a dead weight capacity ot 
: t team and water cy lers is “they were prepared to call witnesses to depose to the abso-  “JUU tons; and classed 100 Al at Lioyd’s. She will be fitted 
3 The engines of which we have spea were |. ate safety of their boilers The y considered the explosion with compound surface condensing engines of 15) nomina 
; ‘ 4 previous to leaving Messrs a wi on was due m excessive firing and the briny character of the | horse power by Messrs. T. Richardson and “ons, of Hart 
me ad shannon ge. je tes Aa gpe pcan water he salt prevented efficient circulation, the tubes be- | pool, and has been built to the orderof a W elsh firm. © 
| ) ~ i gentlemen | came incrusted, were blown out in the same way as a bladder, ‘eaving the st ocks she was christened Royal Welsh. 
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man has power, by means of a lock ve 


right for traffic, until all signals are at 
& points open, even though men 
endeavouring to move the | 
To the east of the outer 
brid ge, to relieve the swing 
toand from Cargo Fleet 
sce tw 
lesign 
m, it is constructed 
com pound prineiple of 
available footway is 3 ft 
the suspension wir ar 
Having now described the 
nected with it, I will briefly refer 
the entrance This, as I bh 
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cerned, to that already 
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NT SEWAGE FARM REPORTS 
there are two far: 
j I have been prof 
y Ww i se wagt 8 A IDA! 
Mr. H well-known advocate of 








r " rr es the Romford sewages 
" fa «1 near Barking, is treat ] 
rtion of wage of the northern part 
s, supplied the main drainage as 

I} near that town, Form 
two | ls of sewage may greatly differ 
trength, a matter to which we shall sub- 





pe’s farm has always been 
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held up as a model ‘of whe it sewage forms should be; 


and we believe in his hands « verything possible has 

heen done t » render sewage Wrigation a succesa, 
About a m nied ia go both o the above-mentioned 
farms were visite lt party of engineers, chemists, 
und others ree generally in sewaye treat- 
- first with Mr. Hope's farm, there 





ere, among other visitors, Mr, Rawlinson, C.B., 





Mr Edwin Chadwick, and Mr. Mechi, all of 
whom have for a long time been most strenuous | 
vivoca 3 of irrigation, for which reason we specially 


I I th m. A general inspection of the farm Oc- 








ipied a considerable time, after which luncheon 
, ved, and followed some very remarkabk 
t] mor » 1 q : some of the 

re men were trovernm t off ils. their ent 
had mot ignification than thé of others 
pl t Mr. Hope introduced M. Garzend, of 
It tated that t s city had several 
f ler sev cultivati and 
M. Garzend remarks that eventually it uld 
ibtl make grea progres He gave to Mr 
Ilo; ws also did Mr. Mechi, the great credit of 
having been t pioneer of sewage utilisation. Mr 


nmee Oo 
rprise ol 


th Lond 





| 


j 


|} 


| Ing, 
| Clamation Company, 


has long bee nin antagonism with the Romford au- 


thorities, for a deficiency both in the quantity and 
quality of sewage they supply him according to con- 
| = . . 

}tract, Already cross actions for rent and damages 


have been before Chancery, and we believe that in 
the next term, lawyers, engineers, and chemists will 
have the pleasing duty of informing judge and 
jury of the merits or demerits of the whole case. 
Still more recently visitors inspec ted the second 
farm to which me have alluded, viz, that near Bark- 
carried on by the Metropolis and Easex Re- 
which, as we have already 
to say the least, of 
part of Mr. Hope and of the Me- 


stated, has been the subject, 








cen e, on the 

trope Board on the other. At this farm the 
| North London sewage is applied to the major por- 
tion of 200 re ‘The general course of state- 
ment in regard to this farm was very favourable, 
cereals, grass, green crops, &c., having been abun 
dantly produced quantity of sewage which 


as the 
Paris by | 


iy ol ! t wit , and complain d that, 
hile t [ jlitan Board of Works could afford | 
to spend three-quarters of a million in removing 
North I | House, they refused to spend half 
in getting rid of the sewage of London by 
carrying it to Maplin Sands. It was half a century 
gO Sit General Board of Health showed what 
uid be « with the sewage of towns, but it was 
plain that t jive this problem there must be a 
ntific authority, and a tifie direction. 

lIlere we venture to ask Mr. Chadwick whether 


been found b th of these 











grass having averaged 
13,000 tons per acre. But this enormous amount 
evidently could be only applied in such a dry year 
present. It appears, however, that owi 


had been ay plic d to the rye-_ri 


ng to 


the nature of the soil it is necessary to use the ad- 
| junct of farmyard manure, and Mr. Mechi, who 
was present at the recent meeting at the farm, 





ed the necessity of adding phosphates to the 
ewa 


We cannot congratulate the irrigationists on this 
the last exhibit of their progress. We find that 
Mr. Hope complains of both the quantity and qua- 
lity of the Romford sewage on his farm—that the 


Metropolis and Ess 


x Reclamation Company com 


| plain of their land—Leamington receives about 
100/. a year for its sewage—Longton is about to 


| pay to the Duke of Sutherland 500/. 


| 


re has t yt requl- 

Ww ive had Sanitary B ls, Royal Commis. | 

scores of patents, and s ai chemists and | 

rs of the greatest eminence engaged actively 

on the question for at least twenty years. Yet all 

g aut l every kind have ad- 

, that no nearer settlement 

ev ure has been admitted | 

| by Parlia y t Court of Chancery, and by 
nearly every corporation and local board in E 





Mr, 











(na } > Little ap- 
p! ted or lerstood ? 

I of Mr. Raw m was of the highest 
im] ‘ idering his ¢ position. Whuil 
ud 5 wage could be ox OS Oh & POOF | 
a / / " iA hy / ed f 

/ 

f i Here, for the mo- 
ment. W t break off in the thr lof Mr. Raw- 
] y remark If it be necessary that such a good | 

requ what mu do tl have als 
por 1? « il ( wl there is no 
| y il ad it? The late Mr 
Denisor t ver tl d lty in an amusing 
anner by suggesting, at Halifax, where the latte: 
ise OX | ¢ they should pun Pp ewa " 
» t] I veral | 1 f high, whicl 
rT i t t ! In ation Mr. Raw- 
fell foul of the Met tan Board, whom h 
l to log i doing nothing 
] i He thr ed 
e B | 1 ( t 
{ y t of th 
i I l to I 
1 SW 60,000 
Il ated that \ lope had a ed 
juired ud lin a week 
Mr. H plained hov as that his hem 
j 4 , had n¢ beer 
ried He ve a history of its } unentary 
g at the point of arra ent wit 
I | Financial S y, by which that 
! y 3 to find e half, and a f in t 
( f of ‘ f 2,400,0004. B 
Metrope \ and | x Re 
1 ( ] y ¢ f 1 of 
I a - in Vv V i ren 
ntil 15; Mr. La | | t the Metro- 
} sO of ( hh 1 I I had t I 
hands l l that year, when the " l 
ase t t t e y, an y ¥ | 
hi » lorie 3 a penalty for not 
ying the With re pect to tl 
sewage of tl he stated that the Me- 
tropolitan Loar » offer tha’ w fe 
and practical, a ing the sewage them- 


selves, the Board declined to risk the 


ratepayers. 


As some of 


our readers 


may be aware, 


| blocks or 


per annum to 


get rid of its sewage—but we will cut the list short 





by saying decidedly, that while the irrigationists 
have been abusing the precipitationists the two 


had better 
and have yet 


POLYC HROME PRIN TIN 

A REMARKABLE innovation upon the ordinary pro- 
cess of colour printing has just been introduced to 
public notice at the International Exhibition by 
Messrs, J. M. Johnson and Sons, who are well 
kn as the printers of oflicial catalogues, &c, 
The new process is perfectly distinct in every re- 
spect from any of this class by which it has been 
preceded, and, although very 
triking features, is in itself a very simple matter, 
So simple it, in fact, that the first idea which 
itself on examining into its details 
‘Why was it never thought of before?” Briefly, 


admit they have done next to nothing, 


to I arn their r aaty. 


iG. 


own 


embodying some 
is 
suggests is 
it 





consists in printing any number of colours at a 
single impression ; it is colour printing without 





stones, and with colours which are not 





ink, the colours forming at once the block and the 
pigment. To follow out the process we will first 
jtake the colours, which are moulded into blocks 
|measuring about 6in. x 4in, x 2in. thick. Thes 
| blocks have to be cut up into slabs about half an 
inch in thick 8, to do whi in a bl taken toa 
band-sawing machine, having in Sines e on he band 
wa ster wire Lhe black of coiour ia bt 1 
iwainst @ Vel ly the plate having be h pree 
viously warmed and thus causing the block t l- 
here j pli 5 carried on a travelling table. 
and, tl i Ly 1 being started, the block ia 
carried forwa against the wire, and the first slab 
is cut off. ‘his operation is repeated until the 
| block has | it up into slabs, when another 
block takes piace 
IT} next pi to pic ces out of the slabs ot 
the pat required for printing from, For this 
purp a template made of brass is caused to ad- 
here to ti ab of colour, and by Icans Ol a ee | 
1- machine, having an exceedingly fine steel 
wire, a piece of colour of the exact shape required is 
cut o of t slab, When the Various pieces of 
colour forming the subject to be produced have all 
been cut out, they are carefully joined and fitted 


| tion of a 





} 


into eaci 


a dis 


1 other inside an iron sliding frame, as 
ng puzzle is puttogether, By the applica- 


gentle warmth the various pieces of colour 


juat 


Sects 


are made to cohere, and a solid block is produced. 
The upper face is then brought to a true surface by 
being ground upon a stone, and the block is then 


ready for taking impressions from. It is placed on 
a printing press of special construction, and the 
impressions are produced upon paper moistened 
with turpentine, or any other solvent of colour, 
As the block wears it is automatically raised withia 
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f ind w i what ul! | eff ted to the ratepayer ft country to the although no allowance can very well be made 
the 1 ' \\ fi- | extent not t! Lin per annum these accounts which would be likely to be regarded 
; , | lab the line toyether nog both as otherwise than empirical, yet the considerat 
t j " | yuaranteed 1 State railway we find that the | of the facts represented by them must be al i 
i for pt j ’ i ra x! on a int f maintenan e and t» have due weight in comparing the f ug 
' ! in be t y patter It w | working for ] }amounted to 53 per cent. of the figure It must, however, be bor: nd thas 
‘ that they . waste what- | g 4 r wainst per cent. in 1872. ‘This | even where there exist o1 y f ra 
' r y t wv | percentag however, varied siderably, being all tunnels and bridges are const 
aged ese. ‘1 tha f $ per only on the East Indian 1 i line, and line of rails, and this, of course, makes it stil] moro 
t lf | gina | | t the Oudh ¢ Rohilkhund. As lifficult to estimate the cost per single line per 
w \ a jh wev t latter syste 4 t fally devel | d ihe gross re eipts of all railw ays during r 
| ul ta that jit rha rdly fair t with one that past year amounted to 6,742,000/., and t net 
y act ‘ ver Any " f | has s tin ‘ ted it next highest revenue to 3,185,0002., sothat t . 
r t « | gle | per t f expr dit t > le, Punjal amounted to 3,557,000/.. or a f 
r i ul i y und D where it was as high as 69. ‘The | the gross receipta. Taking this 
f each | ay t | tot 1 er of tra I during the year | working expenses then, it will at in 
| t iry a few t | 1873—ex ive of nting, &c.—was 15,650,5974, | order to pay 5 per cent. upon the capital expend 
Fr j ‘ . l | ;}otw t far t la r¥, t I r Lb wa on he nb these lines the rece ipts iould have am u i 
} 1, tha | Indian Railway, on w in avera f 4 §.541,345/, and, as it was, the returns amounted 
{ " it miles was run per ength f the y to something less than >$ per cent. upor 
t | k | ntire lis und t low \ As t| total itlay on their construction, Thus w 
t , K br wi t y 4 tra that a very considerable increase upon the present 
t If a i | Ss pel n iengt I £ sr pts | tratlic is necessary before the railways of India 
I! ' ft ! i, t j tr ! were highest o1 Eastern Benyal R ‘ e « sidered as remunerative works. S f 
wl y amounted t , and lowest | t it is true, may already be classed as 
TT i } ( tta and 5 h-1I where they taking them as a whole, they do not yet g 
, is nly Ja. The netr ts wer wever juate returns for the money invested in 
f hi t the Kast Ind na y, I tr that the traffic both of passengers and 
1 t I y @ Cart and Karmg i! 3 18 it increase l ge 1872 there 
' \ t I f| tt was an actua Ww n the (2 passenger and 668 t of g ds and 1 q 
| ! f i Ca t nd South-Easterr { Vomrawutt i 1 per m of lin pen, and in 1873 Q 
' 1} f work w tify | The f ’ tatement ws how t ‘ ul | figures were respectively 4563 and SUS ] t 
to tl y of ; t ;ex iit ba I i cist i i t V aul Ww be seen that the traffic is radually increasing 
f v at t yuaranteed rai iys but, at its present rate it must take many vears 
v , yiv s 1 t t 
l \\ . ‘ 7 meer y , , pt , 5 le oe ve iar t F re git R » Stock at Establish Miscellaneous 
: f Al Beidees Way | ar eee atealie Electric Telegrat 
J 5 : . Sta Insurance » sa Stores, & 
i la ul rs I , i y | ——— - — NS 
i t? it ( r ! 1] f é £ f £ 
" ! tured y Mi \ rl v f L ‘ Ka 7,14 
and es ti 1 omens Great n Peninsula cM 28 1, 600,00 
ay | y Wi . =o ; 1. : ' ’ 1 y it 
yt Ct detail tl India 1,108 77 42 
| t | } t in t we may | | 1,95 } 
pe 1 rit Ni rt 1 to ta eamers and j 
¥ ri and Vv ; . | s 1 Punja and hi , {AR merges. 1,02 729 
‘ ack wal if | ly hens ‘ 
pa t I ! | ’ ‘ tJ 
r ind | if I treat Southerr flr 4 7 Mx : 243. 00K 207 
t I ery neat arra t f —_— — 
h t ' ft \ pre y astern | re é ,U0K yt 138 
, j ; ‘ ‘ is to J rve | fone and | in 7 - ° 457,00 TOO. 
t ' l t f t var ira : : 
i iti t r I ul | | 
t f bal « da it i by t | before it can reach a su it amount to y a) 
ty low l by a t t ying return to the Government I} auses of 
“ val x i y t wear of t | | be t w progress are state 1 to be unonyst r ‘ 
| ks The hydrau pr for th = i = things, the want of proper acce to many of t 
charged by a pul} | * ations on the lines, but when this deti ’ 
rk at t ed ré S pb, are t =a a - have been supplied, and when feeders t 
| irs of a | “ pl ‘ lin and te Zz = 37 xisting lines are constructed, it is expected tha 
to cheapen the prod f itic printing ofa $4) S48 & = $ cA 1 marked improvement will probably appear. 1 
ls, and t urk é ry of that art. |—-_—_-__ — --- East Indian Railway, for example, it is stated 
it v “ very likely receive a ynsiderable amount ol 
‘ East Indian, Main 7 —_ 1 695 traffic from the Oude and Rohilkhund Railway e 
WORKING OF INDIAN RAILWAYS East I . lu - : . Great Indian Pe ninsuia W be fed by the [nd 
In making a of the working and work- aly f 14 , and the Bombay, Baroda, and Central India 
‘ ft \ fy I 1. | Great lr an | by t branches to Patree and Dakore, which h 
tt be | mind ance stil 264 3 8,2 itely been constructed at a moderate cost. 1 
4) . . tens Macras ons 805 S58 8 6 11,734 ¢ ¢ ff ler roads i " 
} bor xy and Ba 
f ‘ I und I : ft | soda 7 ‘ 7 P \ to certain extent, been a i 
‘ } 1 r-i¢ ’ Punijat 1 ! re rema 3 t i | 3 
| ! ! wi and I i4 | 14,804 ies t mm if 1 ar br ight wit l 
- ‘ eit , : (rreat Southern i ; { ti extent f « imtry on ¢ ther sid ot t 
rs O1 ‘ thr tracts |, ae 158 - ; .s . ro that they ought to command, and until t 3 
ely } i y t of Euroy Ou = Roh , ; lone it seems hopeless to expect that ti t 
And agau r I t khund 7 $55 | 4 will develop as it ought to do Taking a 
India a ! i r y 1 t Carnatic ‘ is is 3 8 view of the traffic, w find that the total t 
ther for wl j | » Ra y State Lines mileage for the year was 15,145,205 » tha 
enabled to |! I ! t of t Valcutta one | oe I ber of passengers carried was only about 47 
South-Eastern 28) 28) 856 | 26,1 1 be rayne 
per ton, tl M . g ¢ Nulhettee 1 440 1 e per ain m f redUil per ini of railway ope : 
western side of | re | lly dependent | Oomrawuttee 1 56 59 | during the year, and the goods traffic consisted 
pon England for their f which they obtain it | Kamga n ; ; 6 6,471 3,935,888 tons, and the mileage of the trains w! 
costs varying from 46s. 6d. to 64 1. per ton. of —_|-—- a —— | carried it 9,221,¢ or, in other words, 24 mules 
which sums alx t half has t ured for freig! | Total in _— salh 16,<04 were travelled for every ton of goods conve yed 
snd insurance. This difference in firs st, however It must be admitted that such a traffic as this © 
does not represent the real rateable difference b _* This railway cost much more to construct, but was pur- capable of very considerable expansion. ; 
tween English and India , as a ton of the | Sdased by the Government for 30,000/ Referring next to expenditure on revenue accouD 
former will do considerably more work than one 1 In mparing the relative cost of the above lines, | it will be seen from the following Table, that there 
ton of the latter; but after making every allowar it is necessary to take into consideration what ex exists considerable variation in the accounts of 
on this account. the advantages of cheapness are| tent is laid with double and what with single line, | several lines. Part of this variation is due to “ 
greatly in favour of the native l, and it i tj also what extent of sidings exist on the respective | cost of fuel ; part, no doubt, to efficiency of manag’ 


too much to aay that if Indian al « ild be mad 


available for all the lines, there we 
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aving|extent, the cost per mie of ea h railway, 
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will 
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ment, and in some cases where the cost of W 


ing light, the cause may doubtless be fout 
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fficient traffic. The following Table gives 





ost per train mile. 
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La Indiar Jut 
i re line IL 17.4 (60/117) 7.2 45 7 
( at i ar P 
sulla 1 24.4 6.1 110.5) 8.7 6.4) 58 
Madras l 13.3 (2.3) 6.1 } 7 
1 v Baroda 
and Central I s| 21.2 21 9(11.315.6 63 ) 
Gait niab. ar 
ll 1.1 LU.t is 4% ao 
I 4 7.¢ 16.6 7 ] , 
} r nga 12.4 13.7 |6.3 | 15.2/21.4 +7 l 
srnat 11.4 11.3 (1.8 44,04 8 
ta t 4 ana 
I ' 19.9 81 g i 41 
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Oomrawuttee 7.3 (45 (294/42 63,11 
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ILAR tADIATION THERMOMETERS 
radiat thermometers of various kinds 
very different temperatures ; and even 
tl I pattern, if they vary sensibly ir 
r f bulb, will not give identical results under the 
litions of radiation. Moreover, difference 
f exposed upon and distance from that 
re other circumstances tending to dis- 
in their indications. ‘To obtain comparable 
‘ ry one of the instruments of the 
pa ns ild be made with the most minutes 
to uniformity of size and construction, 
l be a prec similarity in the mode 
f nting with them adopted by the 
Irhermometers with bulb exposed, as 
those vacuo, are useful for showing 
nately the heat received by vegetation, 
gh they are of little or no service for inter- 
itive observations. 
] radiation of heat in an absolute vacuum is 
t sively € blished. A perfect vacuum 
be a space devoid of all matter. Such a 
y no air pump can p roduce. The Torricellian 
y ia not of t skind, These contain attenuated 
fluids, the former air, the latter mercurial 
’ r. Sir H. Davy ignited the charcoal points 
ted with a battery in a vacuum, taking care 
to place the charcoal points at the top of the jar, 

4 concave mirror with a delicate thermometer 

f t the bottom of the vessel placed upon 

t r-pump plate The effect of radiation was 

tained, first, when the receiver was full of air, 

whe it was exhausted to rr th. In the 

the effect of radiation was found to be 

t great as in an atmosphere of the 

lensity. The experiment appears to prov: 

tion is more effective in proportion to the 

pe n of the vacuum, but the results obtained 

I bee affected by aqueous vapour, and it 

ff no positive notion of what would be the 
effect of an absolute vacuum 

Professor Tyndall has experimentally demon- 

strat at aqueous vapour is a powerful absorbent 

f radiant heat; that dry air is perfectly transparent 

ra 1S a Vacuum to radiant heat; that the more 

{the air the more radiant heat it absorbs; 

t, for t ame percentage of moisture, the rate 
t absorption varies as the pressure. 

Compared atom for atom, the absorption of an 
at f aqueous vapour is 1600 times that of air 
Now the power to absorb and the power to radiate 

perfectly reciprocal and proportional. The 
at f aqueous vapour will, therefore, radiate with 
lf mes the energy of an atom of air.”—Heat 

P ed as a Mode of Moti 
As dry air is as transparent to radiant heat as a 
vacuum, it follows that the jacket of the thermo- 
ter might apparently as well enclose dry air as a 
wcuum, only it is practically difficult to obtain 
pertectly dry air. ‘The choice of dry air or a vacuum 
ust be decided by the comparative facility with 











— ————~- 
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| which they can be best obtained by various makers 
of the instrument. Probably it will be generally 
conceded that it is easier to produce a good vacuum. 
Let this be granted, then the makers should always 
reduce the vacuum to the same limit of pressure, 
and should take special precautions, either by passing 
the air through vapour-absorbing chemicals into the 
jacket before exhausting, or by heating the glass 
chamber while pumping to keep every trace of 
moisture out of the vacuum, so that the small 
quantity of air remaining in the jacket may be as 
dry as possible. Unless one of these processes be 
carried out no two instruments are likely to yield 
identical results in the same circumstances of time 
and position of exposure to sunshine, 
Thermometers ia racuo having been found to give 
discordant indications, doubtless in many cases from 
containing traces of aqueous vapour, as a remedy it 
was suggested that the envelope should not be ex- 
hausted but filled with dry air at atmospheric pres- 
sure, However, it is certainly as difficult to secure 
perfectly dry air as to keep every trace of moisture 
out of the vacuum, while with the pressure of the 
air the effect of vapour in intercepting radiant heat 
is vastly greater than it is in its attenuated state in 
Hence it has been found that with 
dry air the instrument is rendered less sensitive. 
Ihe maximum, which is the point of equilibrium 
between the heating by sunshine and its own rate 
of cooling, is very much lowered by rapidity of 
cooling consequent on the pressure of air. ‘ The 
blackened bulb, being much hotter than the enclosed 
air, imparts to it a quantity of heat depending upon 
its own size and the quantity of the enclosed air ; 
and if this air be hotter the temperature which the 
bulb attains in the sun will evidently be higher. A 
large bulb or a small jacket will, therefore, cause a 
higher t« mp erature to be indicated” (Stow, in Ve- 
teorological Society's Journal; 1873, April). ‘The 
“uo agree more closely and ex- 


the vacuum, 


thermometers in r 


hibit fewer etal Tes than those in dry air. 
Assuming the standard thermometers for solar 
radiation observations to be those of Mr. Stow’'s 


it is important to ascertain the relation 
indications and those of the older 
pattern in ¢ , and, indeed, to compare every in- 
strument with a standard. For this purpose the 
instruments to be tested should be placed in full 
sunshine and the differences of readings noted. ‘ If 
this difference be large it will vary to an appreciable 
extent with the amount of radiation, and it will be 
difficult to apply any certain correction to the read- 
ings of the instrument; but if the difference be 
small (say less than 5deg.) it may be applied to the 
observed readings, which will then be fairly com- 
parable with observations elsewh =a @ Je Symons, 
Veteor logical Magazine, vol IV., p. 95). 

When ap pare ntly properly made Galea thermo- 
meters are placed in sunshine and give different in- 
dications under the like circumstances, the difference 
from the standard reading, if large, may be considered 


pattern, 
between their 


to be due to vapour in the vacuum, Nevertheless 
there will probably be small differences of indication 
owing to differences in the size of the bulbs and in 


of glass, The vacua being equally 
nd other things being similar, a large bulb is 
than a small one, because it exposes a 
surface in proportion to its bulk than the 
Since the surface of a sphere varies as 
but the mass or bulk as 
a definite 
or fall 


the thickness 





good, 
less sensitive 
smaller 
smaller ons 
the square of the diameter, 
the cube, it is evident that there should be 
size for the bulb, say not much to exceed, 
short of, 4in. in diameter. 

Mr. Nunes found that a 
in vacuo indicated about 15 deg. higher than a 
similar instrument not exhausted; and that imper- 
fect exhaustion as compared with all air, or no 
exhaustion, does not make a gre at deal of difference. 
Probably the two latter instruments ccntained 
vapour sufficient to nullify the effect of the difference 


solar thermometer 


| of exhaustion on the absorption of heat. 


The question of position for exposure has been 
wellsolved by Mr. Stow. He found experimentally 
that the effect of wind was small on an instrument 
placed on grass, and still smaller on one hung 
freely in the air at 4 ft. above the ground. The 
effect of the wind is greatest when the instrument 
is placed on hot surfaces, such as a black board ; 
therefore, all such contrivances for uniformity are 
objectionable. 


solar radiation alone, it is best to place the thermo- 
meter at 4 ft. exposed to a free circulation of air; 
but those who desire to find the heat received by 
vegetation, of course on the grass is the place” (ride 


*‘It is fair then to conclude that if | 
we wish to make exact cOmparative observations of | 








Symons, 
203). 

Place the instrument 4 ft. above the ground in an 
open space, with its bulb directed towards the south. 
east, the bearing of the sun at about nine or ten 
o'clock in the morning. ‘The globular part of the 
external glass should not be placed in contact with, 
or near enough to, any substances to receive either 
conducted or reflected heat from them. The best 
way of fixing the instrument is to fit it into a wide 
clamp band formed on the head of a long screw and 
screwed into the top of a post steadied by lateral snp. 
ports, or the stem of the instrument may be fitted into, 
and rest upon two little wooden collars fastened 
across the ends of a narrow slip of board which is 
nailed in its centre upon a post; in this case a tight 
and thick india-rubber ring should be passed over 
the stem after it is put in the collars, to prevent 
the instrument being shaken or pushed out and to 
kee p it in ite proper position with reference to the 
er 

When the instrument is used on the ground, the 
air surrounding it may have a different temperature 
from that about a thermometer in the shade. By 
exposing it at a height of 4 ft., where the tempera- 
ture of the air is the same as the temperature of a 
thermometer in the shade, the jacket is so little 
heated above that temperature that the excess of 
the black-bulb thermometer’s reading above the 
temperature in the shade may be regarded asa close 
measure of the intensity of sunshine, and will admit 
of its results being reduced to units of solar intensity 
whenever a standard unit may be agreed upon 
It may be objected that the maximum temperature 
in shade does not generally take place at the sane 
time as the maximum temperature of sunshine. It 
does not appear that this is of much moment, but it 
is desirable that the question should be investigated 
by means of simultaneous readings in the sunshine 
and in the shade, contrasted with the 
readings, 

A black-bulb thermometer in vacuo, being ex 
tremely sensitive to direct or reflected sunshine, 
may be used as a test for screens which are in 
tended for taking the temperature of the air in shad 
By placing this instrument in different parts of a 
thermometer screen on different occasions the defects 
which admit reflected or radiated heat would be 
detected. 

It is not contended that the solar thermometer, 
even according to Stow’s pattern, affords an absolute 
measure of solar radiation. It is merely a con- 
venient means of gauging the variations in the sun's 
rays. The excess of the temperature indicated by 
the improved instruments over the temperature of 
the air at the same height—usually 4 ft. above the 
soil—which is also very nearly the temperature of 
the outer glass in which the blackened thermometer 
is enclosed, is a sensitive test by which slight varia 
tions in its amount can be determined, and the 
amount at different places and different times 
compared. All absolute measures of the sun's in 
tensity must, it would seem, depend upon the 
substance exposed and the conditions as to cooling, 
&e., under which the exposure takes place. As 
the solar thermometer merely puts the heating 
power of the sun in equilibrium with the cooling 
influence of its own radiation and conduction of 
heat by contact with the air, it has been proposed 
to substitute an instrument which will measure 
directly the rate of heating and cooling, such as the 
actinometer invented by Sir John Herschel, or the 
pyrheliometer invented by Pouillet jut Mr. Stow 
has found the indications of his pattern solar ther 
mometer bear almost a permanent ratio to the in- 
dications of the actinometer, which is a troublesome 
instrument to use even if its construction may be 
accepted as satisfactory, while the solar thermo- 
meter is extremely simple and easy of usage. 
Baden Powell, in reporting on the state of our 
knowledge of the science of radiant heat, to the 
British Association, in 1832, said: “ In offering 
suggestions for the advance and improvement of this 
branch of science, the first and most essential point 
to which attention ought to be directed is the im- 
provement, or rather invention, of the means of 
obtaining accurate indications of radiant heat, down 
to ita most minute and feeble effecta .... The 
improvement of mercurial thermometers so as to 
produce an instrument of extreme sensibility to the 
minutest effects of heat, is an object the attainment 
of which would probably be more important than 
that of any other means for accomplishing the end 
in view. But other methods founded on good 
principles should be diligently sought for and tried. 
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bject in making these experiments was to ascertain 


sount of gain by introducing steam jackets (properly 





g ““ Arques’s” question as to how these experiments 
e uracter” of the compound engine, we may 
that by coupling up the low-pressure cylinder to the 


ngine, and trying experiments in the same way we 


that we could indicate ene horse power with 21.8 lb. of 


r hour, the pressure of steam being the same and the 
ndicating 11} horse power. We may add that the low- 
nder of the engine is 14 in. in diameter and 3 ft. 
nsions of the high-pressure cylinder were 
le. Both cylinders are jacketted. 
he temperatures of the cylinder, nor do 
uld be done. 
water from the steam pipe passed through 
ne when there was no steam in the jackets, but as it 
agged this would not amount to much. 
ial care was taken that no priming took place. The 
as not superheated 


. 





We are, Sir, yours truly, 
B. Dowxiy any Co. 
rs’ Works, Bermondsey, London, 8.E., Oct. 28, 1874. 
To Tux Eprtor oF INRERING. 
[ find that in my last letter upon Messrs. Donkia's 
I have made a very stupid blunder; the in- 





ed; and the gain from the use of the lesser 
r ad of ng 70 and 51) per cent., should have 
nd 9.8 per cent. Apologising for any trouble this 

. 


I am, Sir, your obedient servant, 
ARQUES. 


THE SHIP MENT OF RAILS. 








wer per pound of water is wrong, and should | 


To ptror oy ENGINEERING 
[laving for an years been interested in the 
ade from this port, we see with much « ern that 
» thereof has now been diverted to Conti- | 
we transmit you for the attention of your readers 
manufacturers and workmen of this country 
t following particulars re to the shipment 





r from Antwerp alone to Cronstadt of iron rails; 


(gar tity. 
_ t r 
r Kaiser eee Sod 
MN pmo 
s . iv 
hi 
, i 627 
‘ r ° ° 701 
ve Mat 1 . ° 61 
‘ 
rs ore ee or . 
J. Killma ° eve 28 
vo . 69 
ye Mathieu ove Lo 
‘ 
i ° es 428 
eee 164 
oe «©1570 
ee ° 1115 
ose ose eee 1500 
° 1000 
lots by other steamers and 
4 ssc is eee ere « ) 
g 
— 
Total ese ese 16,358 
rails are not the manufacture of Belgium, but come 
Germany, and are shipped at Antwerp, so 
carriage free on board steamer at Antwerp 


ven to eight francs per ton if from Belgian 


ints to 10 to 13 francs per ton coming from 
und German works, and besides this carriage we 
ut for a large portion of the above rails the sea 


rom Antwerp to Cronstadt has cost the shippers 15s 
st of transport from Hull to Cronstadt 


o ‘ 
ription of goods would not bave been more 
per tor 
utter is very grave, and we should be glad to se« 
s and opinions of y ir readers fully expressed in 
sas to why this branch of English trade should 
rer 1 to the Continent, and whether anything 
tor ain | 
vi “ir, ¥ ybedient servants 
WrriiaMm Hatra, ann ( 
tr H October 22, 1874 
teamers marke * are Hull ships, and as there 
lHiull they were « red to got 
BOLLER SETTING, 
To True Epitror or ENGINEERING. 
| wrote you in June last, respecting boilers 
ar ans to those which exploded at Blackburn in 
I t uted numerous and prompt replies t 
er owners, &c., but in this | was some- 
‘ Some letters were received, of very in- 
ng scter, but t lata given being limited, [ de 
x son of any opinion for farther information 





reports on 69 boilers, the external flues of 





er their tops, or much above the water 

‘ 7 were “ Lancashire,” or two-fiue and 
r one-flued boilers, the remainder of different 
l'wenty-five boilers were worked at pressures from 


per square inch, the others below 60 1b. The 
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if, after the heat has pecned slong the middle or bot. ym flue 
only, it tken acts on the plates above the water level in the 
side flues, serious injury and great danger from overheating 
is almost inevitable. Some most dangerous fractures are re- 
ported under such circumstance 

The majority of the boilers re; sorted on were 80 set, that 
the heat | 
whole length of the internal tubes, and thence along the 
lower part of the shell. In these the only cases of damage 
oceurred where the heat impinged on the end of the shell, 
or against some part almost at right angles to its course. Thus 
the risk apparent was rarely serious, although the injury eus- 
tained in the cases referred to exemplifies the objectionable 
character of this plan of setting. 

In some instances the soot is reported to have been 
occasionally ignited. In one this had occurred frequently, 
and the fira be ing then communicated to the soot in the 
chimney, flames issued from the t p of the latter. 

The foregoing details manifest, first, that there is con- 
siderable danger, even with long boilers, where the heat acts 
mn plates bare of water, after it leaves the internal tubes, or 
has passed but once the full length of the boiler; second, 
that although the risk is very much reduced where the heat 
loes not so act, until it has passed through the tubes, and along 
the bottom flue, there is still liability to overheating ; third, 
no instance is reported, where the seams at the lower part of 
a two-flaed boiler have rent or fractured, or otherwise failed, 
when it was set on the same plan asthe exploded boilers 
referred to (where \the heat passed from the tubes under the 
bottom of the boilers), the theory which was advanced in 
reference thereto thus not being confirmed. 

_ in conclusion, I may add that I would str: mgly advise that 

sis plan of s tting be discontinued, and that if the flues of 
cady so set are not entirely altered, provision should 
ie for examination of the upper parts of the shell, 
and the dome, manhole, and fittings should be quite freed 
from the pressure of the brickwork. In those bolers where 
the heat ix pinges first on the upper plates, after passing 
from the flue tubes, or but once the Jength of the boiler, the 
direction of the draught should be altered without delay ; 
but the best and safest course would be to completely alter 
the plan of setting. I am convinced that many boilers set 

n this plan have only escaped injury by the direction of the 
draught being affe 








ilers alr 
at \enet be ma 








ted by the low position of the outlets to 
the chimney, and from other peculiarities, full reference to 
uld oceupy too much of your valuable space 
Yours faithfully, 
Hesry Uiiier, Chief Engineer, &c 
he National Boiler Insurance Comy any, eo? ed, 24, St. 
Ann’s-square, Manchester, Oct ber 21, 1874. 
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BESSEMER’S GYROSCOPIC CONTROLLING 
APPARATUS. 
Totne Epiror or Excixeerina. 
S1x,—To satisfy those of your readers who are interested 


| in the gyroscopic paradox now brought into engineering im- 


| Considering an element only of the dise 


2] 


| foremost point 


portance for the first time by the fertile ingenuity of Mr. 
Bessemer, I will give some data that may guide those who 
are now worki ing at this subject, and who have not them- 
ted the principles of its operation. 

Suppose a pa scope placed before us similar to the Bease- 
mer apparatus, the axis vertical and the frame trunnions fore 
und aft in the saloon; let our position be at the port side of 
the machine, and let the rotation be from left to right, that 
is, ‘with the sun,” or, port-bow-starboard-stern. Let the 
saloon roll to the starboard side; what resistance will there 
be to prevent the apparatus from rolling with the saloon ? 
Chere will be first of all the resistance of inertia due to the 
mass of the apparatus considered as not rotating. That is 
of inconsiderable amount, and we get rid of this element 
alt ther by taking the apparatus as rolling to the starboard 
with a given speed of angular motion, and then solving 
the problem, What is the resistance it has to overcome in 
rolling at that speed? Dividing the wheel space into two 
s by a line drawn across the saloon through the 
axis ¢ f the wheel, we shall find that at every point of the fore 
semicircle the wheel offers a resistance to the cross motion 
aring of small wire 
—we observe that it has amotion compounded of the rotation 


selves invest 














motion round the axis of the wheel and of the transverse 
motion round the axis of the trunnions. The rotation motion 
s const nd therefore it does not operate in any way asa 





ree, being neither retarded nor accelerated at any point. 
[he transverse motion, however, varies, and is, at any point 
vf the ring, proportional to the perpendicular distance of 
that point from the axis of transverse motion. The material 


mposing the ring are all rolling to starboard at 
same angular speed, but their actual speed at right 
th d is varying as the above distance varies. 
-of speed in any direction implies a force acting in 
rection, and that force is notin proportion to the speed 
it in proportion to the change of speed. The points of the 
ring are changing their distance from the trunnion axis most 
J 








rapidly t where the ring crosses that axis; the side 
force 18 refore greatest at these crossings. The points 
the g are running parallel with the trunnion 


axis at the extreme port and extreme starboard parts of 


the circle. They are, therefore, not varying their transverse 
speed at these points. In intermediate positions they are 
either acquirir e. r else losing transverse speed. Beginning 
at the port #i » transverse speed is ata maximum there 
and for an instant it does not vary. Between that and the 

of the ring the transverse s sper 1 is being con- 
tinually reduced until at the crossing at the trunnion axis 
the transverse speed is ni/; but, at this point the rate of 
variation of speed is at a maximum. The force applied to 


rked with the high flues varied from ten years to a/ the wheel in the intervening quadrant must, therefore, be 
ths y | acting downwards. In the next quadrant, from the bow to 
t particular ed it appears that in internaliy- | starboard side the transverse speed is being incre ased, 

where the heat is passed direct from the flue|the wheel at that side is going down, the force acting 
r the top of the shell, or acts on the plates in the|on the wheel must, therefore, be still acting down wards 
e above the water line, or with externally -fired boilers, Vin the next quadrant the transverse speed has to be re- 





| 


id not pass over the top, until after going the | 





dase, the motion is dounwania, | to sedne that the eve 

must act upwards. In the fourth quadrant the transverse 
speed has to be increased, the wheei at that side is moving 
upwards, the accelerating force must, therefore, act in the 
upward direction. We find in this way that if the disc be 
forced to roll at a given speed in the direction deseribed 
above it must be operated on by a force acting downwards 
in the fore half, and upwards in the after half of the diese. 
The resistance of the wheel will be the reverse of this, viz., 
an upward pressure on the forward trunnion and a downward 


| pressure on the after trunnion. These two pressures are equal 


and opposite, and the moment of the couple which they 
form is 
Wur 


2 


| W being the weight of the wheel, « the lineal transverse 


velocity of the dise, and o the lineal velocity of rotation, both 
velocities being measured at a distance from the axis of the 
trunnions equal to the radius of gyration of the dise about its 
runniog axis; g is, as usual, gravity. The above expression 
is true for any units of measure 

Ihave supposed the axis of the trunnions f fixed in space ; if 
they are so fixed the result is as above, a couple of pressures 
giving « resultant moment=0 for motion about that axis. 
the dise would, therefore, be then tilted just as easily when 
rotating as it would be when stationary. 

if, however, the trunnions were allowed to move in the 
direction of the above couple, that traneverse motion would 
in its turn create a couple acting in the same plane as the 
direction of rolling, but in a direction opposed to the roll- 
ing, and that reaction is the supporting paradoxical force 
that has made the ByTosco 6 & mystery. 

I may merely add that Mr. Bessemer has only to turn his 
gyroscope round a quarter of a circle to bring the trunnions 
across the saloon ; it will then act very well by the unsteadi- 
ness of the gyroscope according to my patent, instead of 
by its steadiness according to his patent. 

Having been much occupied, I have only been able to 
hurriedly write this statement (which I hope will be of some 
use to your readers) in time for your issue of this week. 

London, October 29, 1874. J,McFariaye Gray. 

To Tne Eprror oy Exaiverniya, 

Sir,—At pages 130 and 201 of vol. iv., Part L, Proceedings 
of the Philosophical Society of Glasgow, Mr. Moy, whose 
letter appears in your issue for 25rd instant, will find my 
explanation of the phenomena of the gyroscope. If he 
understands that explanation, he may see how far Mr. J, 
McFarlane Gray is correct or not. Certainly, the popular 





| idea that there is any special property of matter tending to 


| 
| resist change of plane of a rapidly revolving 


} 


dise or wheel, 
is inaccurate. The gyroscope develops pec culier resistance 
under suitable conditions, but for it to do so, it is abso- 
lutely necessary for it to be quite free to change its plane ; 
and it in tact does change its plane whenever the resistance 
referred to is experienced. 

Should Mr. Bessemer’s ingenious driving arrangements 
answer in practice as it is to be expected they will, it will 
be perfectly easy to mount and connect his 500 ib. gyro- 
scope, 60 as to completely prevent transverse cescillation of 
the saloon—and not merely lessen the oscillations, as Mr. 
Gray has it in his patent, nor act only after the oscillation 
commences, as in Mr. Bessemer’s plan. 

am, Sur, yours truly 
pMcnp Hust 

Glasgow, October 24, 1874. 


NOTES FROM SOUTH YORKSHIRE, 
Suxrviretyp, Wednesday. 

Waste of Water at Leeds.—It is stated that the Leeds Cor- 
poration Water Works engincer has decided to make use of 
the system of detecting and registering the loss of water by 
main, &c., leakage, invented and put into practice by Mr. 
Deacon, the Liverpool Water Works’ engineer. Some meters 
have already been procured, and will probably be tested in 
the course of a week ortwo. ‘The wa corporation are also 
enforeing their new regulations as to the size, weight, and 
strength of the lead pipes, & used by plumbers, with a 
view of reducing the waste of water to a minimum. These 
regulations are almost the same, although not quite so 
stringent in some respects, as those in use at Sheffield. 








Honour to a Sheffield Manufacturer. —The King of Sweden 
is said fo have conferred the knighthood of the Order of 
Wasa on Mr. John Devonshire Ellis, managing director of 
John Brown and Company, Limited, in recognition of the 
satisfactory way in which the firm have constructed the iron 
fortifications of Waxholm, near Stockholm. These forts have 
been protected by the wide rolled armour plates made by Mr, 
Ellis’s patent system. 

The Phanix Bessemer Steel Company (Lim‘te -This 
company has been successful in raising the whole eum of 
50,0001. by which it was recently determined to increase its 
capital, 30,0007. of the total bave been secured by mortgages 
on the works, and 20 by debentures taken up for the 
most part by shareholders. 

Explosion of a Boiler at Chesterfield.—About eight 
o'clock on Monday morning a vertical boiler fixed at the 
foundry of Messrs. Oliver and Co., Chesterfield, burst with a 

oud report, a man named Smith being severely injured by 
the flying fragments. 


tof Opposing the Wakefield Water Bill.—The cost 
to the Shettield and other millowners on the river Don of 
opposing the Wakefield Water Bill was 45001, divided be- 
tween twenty-one millowners in proportion to the power of 
their water wheels. 

Rotherham Water Supply.—During the week ending 
October 10th, the total daily supply yielded by the various 
springs, &c., was 256,622 gations (the rainfall being 0327 in.}, 
besides which 245,101 gallons were pumped into the maims 
during the week at a cost of about lid. per gallon. 
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UPRIGHT ARCHED BRIDGES.* 
By Caprars James B. Eans. 
(Concluded from page 332.) 


gy both arches of a two-span bridge are loaded, the 
ents will of course receive as much thrust as with an 


arch, for the chords are only strained when a 


load is on one arch than the other. But the central 


tas nothing but vertical pressure on it, and may be 


tly r 


jueed in cost, while the chords are only one-quarter 


Fie. 19 
. 


rea cf one member uv eral pieces 


Diagram. of | Strains ef Centre Span. Bridge at 


Lo Span cach 


ENGINEERING, 





suggested, and with central and abutment joints in the arch, 
we have a system of bridge construction from which the 
effects of temperature are absolutely eliminated, and which 
will be found to greatly surpass in economy of superstructure 
anything yet devised, and which admits of such reduced cost 
of substructure as to almost, if not quite equal that applied 
to the various kinds of girder bridges. 

The construction of the arches in half-length ribs, with the 
counter-arch bracing, enables the ribs to easily erected, 
even if the spans be enormous in length. Each segment or 


100.5 sg ae Fer contre prece 7 ig wt wue 


to carry 2500 lb. per lineal foot, weighs less than 5° tons, if 
the arch be of steel, and that the hoisting machinery needs 
<— to lift each end of such a segment, or 25 tons, the ease 
with which such arches can be put together will be at once 
manifest. 

No suspension bridge system, yet devised, any- 
thing like the resistance to change of form which this does, 
owing to its great depth of bracing; while for equal length 
of span it possesses greater economy. The catenary to span 
the same opening, must be longer than the arch, by the 
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" 1 be needed in ordinary bow-string Poe diameter of one tower, as it extends from centre to centre of 
iff uns be desired, the central pier need then oad = towers, while the arch will apring from the faces of the 
ror g resist the thrust due to unequal masonry. This advantage possessed by the arch, will quite 
ar s, as the thrust from the dead weight of the compensate for the joints required im its construction, and 
will be balanced by that of the one on which are not needed in wire cables. = 
: : : Where great height of span is desirable, the cost of masonry 
use of a single arch, let us suppose that one end to hold an ordinary arch may become so great as to forbid 
‘ nt capable of h iding but half th availing of its unquestioned economy. In such cases the 
ar and at the other abutment we locate a chord with ite compensating lever or dise attachment, at one 
k signed substantially as in Fig. 13. Let a or both ends of the arch, will relieve the piers of any desired 
to the end of the arch, at the first abutment, amount of the thrust, just in proportion to the reiative 
the inner link at the other abutment. Now, if the lengths of the lever arms, or relative distances from the 
8 nk be secured in this abutment 80 as to centre of the discs, at which the pins are located. 
pr n, it will throw against this abutment It is, however, when we compare this system with other 
i rust of the arch, while the chord will parts of the suspension system, that its great economy over 
haif in tension. By such a modifica- that system is seen. When we leave the great central span, 
weicht of the chord of an ordinary bow- | the chief feature of nearly all suspension a and ex- 
; gircer ar ne-half of the masonry that an ordinary amine the large sections that must be maintained in its cables 
re will suffice. The skewback with the over the reduced spans between the towers and anchorages, 
: ave to move on rollers in this case, and and compute the necessary weight and great cost of the ma- 
mak ne-half of such movement as would be — sonry required to resist the tension of the cables, and compare 
elongation of the chord from temperature and these features with the shorter and more economic spans and 
ad als By very simple modifications of the light piers which this system admits of in the approaches, we 
s movement could be divided so as to occur perceive its remarkable economy over the best suspension 
at both abutments. This movement would, how- system yet devised. To the economy and rigidity secured 





ionable than that of the ordinary 
rs on their piers, while the deflection, by pre- 
m spreading, would be 25 per cent. less 
gle a and 50 per cent. less if two arches are 
" ny girder bridge of equal] depth and strength 


ng with this modification of the bow-string 
r-arch method of bracing the arch, before 


the American Society of Civil Engineers, 











half of a rib could be easily erected by a temporary tower 
placed inthe stream, midway in the epan, either on floats or 
piles, to support the inner ends of the segments, and on this, 
and on the abutments, should be placed machinery sufficient 
to lift a segment. When it is understood that such a seg- 


ment, with its counter-arch and bracing for a span of 500 ft. | 





by the system proposed, we must add in its favour also the 
important elements of safety and durability, which are 
secured in a higher degree by using the material of the chief 
sustaining member of the structure in compression, instead 
of tension. 

There is no limit except a financial one, to the length of 
span which may be safely constructed by this system, and 
spans of 1500 ft. or 2000 ft. will be found to be entirely within 
a practical or profitable limit of expenditure. 

Figs. 15, 16, 17, and 18 represent a bridge with two spans 
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DISPOSAL OF SEWAGE.* 
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l and 1872 the following resuits from 
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as read by the National Association for the | 
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Organic rbon . . old 
| Organic nitrogen eee O32 
Ammonia eee one eee ove OS 
Nitrog ast ates and nitrites ove 269 
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I’re wage or animal contamination 2587 
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FOREIGN AND COLONIAL NOTES. 


The United States Navy.—The United States Navy De- 
partment proposes to ask Congress next session for an appro- 
priation of about 600,000 dois. for building an additional 
sloop of war. This will make nine entirely new American 
war sloops built in the course of the last two years. 


Locomotives on the Recife and Sao Francisco.—Daring 
the past half-year considerable repairs and renewals required 
i| by the first engines sent out for the Recife and Sao Francisco 
1} (Pernambuco) Railway have tended to keep up the ex- 

















t f r They were colourless, | penses of the locomotive department of that uudertaking. 
trans tw even when viewed with | [wo new goods engines which arrived in February have been 
! t al « n were considerably | putin active service, and are working well. The Recife and 
rior tot iver f Thames water which is habitually | Sao Francisco owned 13 locomotives at the close of June, 
for pur il indeed there is a | 1874. wo more engines and tenders are about to be shipped 
close res " n chemical composition between the | under arrangement with the Brazilian Government. 
My ot ag a a <i: -~ re . pom filters Melbourne and Hobson's Bay United Railway.—It appears 
oat aitels tin! tks the eaea ndon water | from a report drawn up by the engiveer of this undertaking 
Ae og : ee ° oki | that provision will have t or the erection within the 
he ’ ' ane Ober Chedsts COMUrM nese | next three or four years of a bridge over the Yarra, which it 
ar , ; ae : ,. | 18 proposed to construct of iron. The cost of the work 
: ; pee. Serene. e found equally | estimated at 26,0001. To meet the greatly incr vasing pas- 
sera i by itself on a limited ar a of land | nger traffic of the line ten new first-class carriages have 
ES . . OF In COMPINAtION | been ordered, as well as new engines. 
with i irtig i 1 an ext i area as & mm ans of | : : , ¥ > 
turn from th itilisation of sewage. | ( madian Ra way W rking Exrpens s.—The working 
‘ ft pr 33 in the former case cannot be over | ©Xpenses of the Canadian railways bear an inordinately high 
1 as it 4 sanita i rities to purify t eir | PF portion to the traffic recei pte. In the case of the Grand 
wag to t tandards recommended by the Rivers | [rank of Canada this proportion duriog the past half-year 
P tion ( ' ners, by the use of just as much land as | W49774 per cent. ; inthe case of the Great Western of Canada, 
y t juanity be not less than one aere to | it was still higher, viz., && per cent. 
: persot : i gaining ne returo in the shape of | Belgian Rails.—The exports of rails from Belgium io th® 
rops at t Wt viopted in combination with | first five months of this year amounted to $9919 tons. Thi® 
irrigatior ‘ ttent downward filtration becomes the | total presents an augmentation of about 5000 tons as com 
)  Balety f sewage farming, inasinuch as where @ cet-| pared with the corresponding exports of the corresponding 
tain q tity iar is Specially prepared for intermittent | period of 1875. 
land when he does not . “ t aso hy ana - Union Pacif Railroad.—In August, 1869, the earnings 
plication wil! exceed the benefit to be derived from it. | of this important division of the I acific Railroad am unted 
| Where a urea of land only can be commanded by | * 17,555 dols.; im August, 1870, they were 664,961 dole; 
gravitati und a greater breadth cz be obtained for irri- in August, 18% 1, 681,865 dols, ; in August, 1872, 789,567 dole. ; 
| ration Dy I g, the intermittent fitration process may | ery re a a «ouch — =~ pny - “4 
be resorted to he small plot of lower land with special | (7. <:0°9 Gol 4 3 096. 160 dol ao Fuad to August 01, 
j advantage. In such instances the sewage may be lifted on this year, amounted to 4,260,100 dols. 
to the higher land only whem there are persons to pay a full American Coal.—The amount of coal annually raised in 
rent for 1 land and sewage, in which case the quantity | the vicinity of Maveh Chunk has grown from 360 tons in 
f sewage to be lifted will be precisely that which the | 1820 to 5,000,000 tons in 1873. 
1 / y @ "7 , * a hen ¥ 1 
i. hp gbidrerss.! cg ned” hr Say <n he wants it. Natural Gas fur Fuel.—An establishment in Leechburg, 
would probably be lifted during the day and on week Po te ce kly about 70 t f shee ; 
jays, and during the night and on Sunday % would be can |. eee turns cut weekiy a oe 49 tons of sheet iron, 
| tiles thin Giteeiiee eauen” Dé Meses of eutuind iiidiie ak te the use for fuel of natural gas drawn from an abandoned 
; " > 2 | oul well situated about one-fifth of a mile from the works. 
when the liquid might not be worth the cost of lifting, the 


ration areas would receive it, and thus the cost of pump- 
ing would be reduced to a minimum. 

An ilustration of the cost of adopting intermittent down- 

| ward filtration in a case where the land was very costly, and 

the works of drainage and surface preparation, including 

| carriers, &c, for distribution, expensive too, may serve to 

| be the rate charged on a district for 






how how small will 




















rhe production has been increased about 53 per cent. since 

the gas was first used, about seven months ago. The iron 

made by the use of gas commands from 10 dols, to 20 dols. 
rton more than the same class of iron made by the same 
rm at other works where coal is used for fuel. 


Belgian Coal.— The exports of coal from Belgium during 
the first five months of this year presented a diminution of 











such f disposal en calculated upon the population | about 500,000 tons, as compared with the corresponding 
and ible value of the district contributing the sewage, period of 1873. The exports of coke from Belgium also de- 
: s the only proper way of considering the subject. Inj clined in the first five months of this year to 180,400 tons, 
mparing the eost of intermittent downward filtration with | as compared with 383,700 tons im the corresponding period 
that of any other process, it must not be regarded as an | of 1873. Belgian were are beginning to com- 
acreage outlay, but as one in which the total expenditure | plain of the competition of English as well na German coal. 
with fit or loss must be fairly considered in relation to The French Iron Trade-In the Ardenties the state of 
seer hegre, petctihaater pastas ‘ affairs remains pretty good; quotations have not experienced 
cent se of a district containing @ population Of} any material éhange. In the Meurthe-et-Mosélle some im- 
I with a rateable value amou iting to 45,0001, anc portant cottacts for white pig have been concluded at 
, liring wr f land to _ ¥ the sewage discharged 31. 7s. 6d. herd. Se. per ton. a the Movd: the orks have 
‘ the cost may Seach (ho LOMOWINE tems : @ | cenerally plenty of employment ; business has been done in 
£ ivon at 81. 16s, to 91. per ton. 
Land tee ni 3000 
‘ ier 4 ig t reparat n { irtace, SS 
carriers for distribution, cuambere, a. £000 Wave Movros.—The Melbourne Argus says +. “ Regard- 
eas ing Mr. R. 5. Dewerell’s experiments with ovean-wave power 
oO machinery, Mr. Ellery, in his address at the Royal Society's 
I ‘ ‘ t listrict necessary to repay thie sum | meeting, gave the lowing information:—Some months 
with inter in fifty years w { amount to 2251. per | ago Mr. Deverell devised an apparatus by which the mov 
unnun | ments of a ship at sea could be registered. This was placed 
The 15 acres of land, being d ed into three equal areas | in charge of his brother, who went to England in the ship 
f five acres ea f which v 1 be sufficient for the | Norfolk for the purpose of making observations with it on 
y pu ation t sewtige while the other two would | the voyage. From the results of these, Mr. Deverell deduced 
nection rotation, would be devoted to gardening | the following:—‘ The duration of the voyage was 2026 
I 1) acres, not in daily ase, would be let to| hours. During that time the ship made 1,764,088 beam 
gardeners by auction at the highest prices they | oscillations or rolls, and 1,041,137 fore and aft oscillations or 
would give for the land, with as much sewage as they require | pitches. The average number of oscillations ia both direc 
and 1 r i j nt obtainable by this means j tions per minute was 14. Ihe aggregate are of pendulum 
would be 1 an a e five acres devoted to the | registering beam movements was over 15 million degrees, 
irificati f the y would, if let at a rent or} while that of the fore and aft movements was nearly 5 
ained in the hands of the sanitary authorities, secure a | million degrees. Mr. Deverell also considered he had defi- 
turn be 1 th t of attendance of, at least, 5/. an | nitely established from these observations the following pro- 
acr In this way } per annum would be realised, leaving | positions: 1. That between ocean limits the swell of the 
a of 1 per annum upon the work. This sum of | ocean is unceasing. 2. That the oscillation of a vessel in an 
yrtioned oa the rateable value of the property jocean fetch is unceasing. 3. That the motion of an in- 
“ n ta ints to Jess than one balfpenny in the | dependent body within a ship on the ocean is unceasing. 
nd. | Here then was represented an immense amount of conserv- 


From this it will be seen that with @ very limited area of 
paratively « y works, the dis pos al of 


rcmittent downward filtration may be attended 





land and with « 





with a loss anappreciatle to the ratepayers, while if it be 
ass ted w irrigation under favourable circumstances, 
that] turned into a profit, with the profit made 


a of irrigation is increased. 
It is to point out the great advantage of associating inter- 





larger 


| mittent downward filtration with wide surface irrigation as 


& means of securing profit from the latter, as well as to show 
the sma!! area of land that will suffice for cleansing sewage 
up to the standards of the Rivers Pollution Commissioners 
where land is difficult to get, that the present paper has been 
Written. 





| able energy, and the question remained, ‘Could a practi- 
yle method be found for conserving it for use on board 
ship?’ Mr. Deverell believed it could, and to a sufficient ex- 
tent to be useful in auxiliary propulsion. Mr. Deverell ex- 
pected to be in a position in a few months to detail his method 
of putting his propositions into practice, and promised to 
bring it before the Royal Society of Victoria as soon as it was 
matured. Mr. Ellery mentiotied that Mr. Bessemer had 
purchased from Mr. Deverell the instrument the Norfolk 
voyage observations were made with, for his famous saloon 
ship. This fact had probably led to a report which appeared 
in print some time ago that Mr. Bessemer and the Admiralty 
were building ships on Mr. Deverell’s principle, but which 








was entirely without foundation.” 
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BOLT AND STUD-END CUTTER, 


CONSTRUCTED BY (Rk. JAMES NI 








[Oct. 30, 1874. 
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tool for finish 


bolts and studs which has been designed 


nted by Mr. James Nelson, of the King’s House 
Works and Foundry, Sunderland, and which 


and au 
Engine 


| appears tous to be specially worthy of notiee. It con- 
sists, as will be seen from Fic. 1, of a tubular body 
which is screwed upon the stud or bolt, of which the 


j end is to be cut, a ring of washer being slipped over the 
stud so that the body of the tool is screwed up 


|} am abutment. Within the bod 


against 





y a short sf 
the lower end of which forms a tool-holder, 
Figs. land 3, while the upper end carries 


which ifcamw be rotated. The upper part of 
the tool is counterbored. and has a « w thre 
it, there being fitted to this portion a 
whigh has teeth cit around it, as show 

nut does not directly fit the apindle carryi 
being interposed between the two a thin br 

















|} acellar formed at its lower end. | this 
two lugs which fit into grooves or keywa 
screwed portion of the body, as show big 1 ar 2 
These lugs prevent the bush f | with t 
» 4 apr r i r 

ated to tt r i N . 

Tt it of w ‘ ha g a t 
lownward feed of t in intermit 
moti by t t r f f-a 
* ir st wn y I I i i I ‘ . va will be 
seen that the hand] t : i small cas 
containing a det t r i“ wh for wards 
feed nut by a spiral s g Chis is a r 
han t nut, and the lower par f ars agains 
i ur wi almost sur s tl r 1 of th 
f the tool, this « ar bei ) r awa a 
} $0 as tof notch show an, Fig For 
the main part h revoluti f “ rs ag s 
th ar, andis prevented by f ‘ ge th 
es ft feed nut the t } how- 
ver, it ¢ rs it, and at tl i vea witl 
feed nut, the latter | t the paw 
is | it of gear again by 6 « i 
tl 

I f 1 of cutting i : shown by 
€ av and it is, as wi t i shape a 
ea ’ x hi x \ ] J t ra 

} | makes a perfect! and ns ou 

x it r } t ng { Sg As t 

sined i Mr. Nel at 
A f this ly in. at : 3 8 | 
twe m lle there is the adva yg at the work 
. Ww t incurring the risk of breaking or loose g 
the stud Altogether the tool isa very useful one, and 





see it largely used. 
Tar Frescu Coat Traps.—Prices in the French coal trade 
remain firm but unchanged. In the North of France more 
' and more capital is being embarked in coal mining industry 








A. Barnes, of 114, Blackburn-road, Aecr 
has already been weed with very g@pd results in a number 


of cases. 


a series of rings,a 4c, each made in two parts, a 

shown by the plan of one of the rings in Fig. 3. Eact 

has formed round its circumferer five recesses (thr 
rtion and two in the other). these recesses re« 

spiral springs, which,when the packing is pla f 





METALLIC PACKING 
We give below engravic cs of Furness's metallic packing 
for piston roda, &e., which is now being iutrodueed by Mr 
ington, and which 


nsists, as will be see 


The packing c 














aris i the rings itact ¥ | 
The sever gsa ‘ i a packing | 
5 5 5 t 4 the f th parts i 
4 = s plac { y n a 
box (Ww s left er y a plated | r 
tw nh 1 r and pack Inge box I s ] 
f l, a hown in | 1, so ast ‘ stea 
} ary stuffing x th spa it ' x 
s ti cK gr a 
I ~ y I ‘ 5 ing i 
a al sixt ! s t Mesa t w. ¢ 
Co's Broad Oak 1 t Works, A 
for nths at the Enfield and Willow M ( 
M ar Ac gt and at t 
has giv every satisfaction, the engineer at tt er 
works sta » that it effects a material r t 
fricti while at the latter mills it is about to be t 
all ¢t ngines. It has also been in use for some at 
a number of works in America. The packir 
vantage being very simple and easily applied 
tants 


Tue Mont Canis Tusser.—It appears that the inhabitan™ 
of Turin are troubled with apprehensions that the Mor 
Cenis tunnel will fallin. French and Italian members 0! 8 
commis <ion of engineers appointed to report upon cracks which 
have been visible for two years, have stated that the tunne! 4 
solid throughout, and is constructed on sound principles 
that the fissures seem to be attributable to the too great pres 
sure of the mountain masses above. 
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PNEUMATIC TRANSMISSION.—No. III. = see — de Grenelle, that they had | 
We may now proceed to consider with some de- conten Canaan in Ball for pecbse ee, eo 
tail the system that has actually been carried out | head office. When this dovdensmins of bedeoss 
for the transmission of despatches by the aid of | had arrived it was proposed to replace this slow and 
mpressed air in the city of Paris. es ., | Somewhat uncertain mode by a low-level tube con- 
Che telegraphic réseau belonging to I aris has its | necting the two stations. ‘The idea was put into 
centre at 103, Rue de Grenelle-Saint-Germain. practice, and tubes laid down to the various branch 
This central bureau bas of course a double daty to | offices appeared to be the natural solution of the 
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depéts with the central station O, but one simplifi- 
cation would quickly suggest itself by altering the 


| position of the branch offices, so as to range several 


of them in the same line (see Fig, 45). By this ar- 
rangement, communication from the centre 0 to 
the extremities 10, 7, 5, 3, 2, 1, would be 
effected by the lines passing the intermediate 
stations 8,9, 4, 6. In this example the number of 
lines required to serve ten stations would be ten, 
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each half a mile long, assuming the distance apart 
of the oflices to be approximately as before. If we 
r consider the working of this rudimentary r/¢seau, we 
shall see that the arrival and departure of despatches 
ot between the centre O, and each of the various points 
Pig {62 1, 2, 3—8, 9, 10, supposing these placed at 
- equal distances, would require ten half-mile runs in 
: Fig. 65 ci each direction. Thus, by this system, ten half-mile 
. lengths would have to be laid down, and twenty 
‘ = half-mile runs must be made for each complete 
aa Aja a circulation. 
S lake now the grouping shown in Fig. 46. The 


er perform. It distributes over the whole area of the problem of distributing a large number of de- 

city, and with as short a delay as possible, the de- spatches over short distances, 

‘ spatches arriving from more than 200 wires, and it We may here speak of the actual conditions which 

“y collects all the outgoing telegrams. fixed the arrangement of the réseau. Assuming Paris 

Branch offices established, at first in business | to be enclosed in the perimeter A BC D, Fig. 44, 
entres, and afterwards in all the other quarters of | the central station to which all the branches refer 


tants ‘he town, were connected by wires to the central is atO. These branches, represented by the small 
Mont station of the Rue de Grenelle. The work of dis- | circles, are placed at regular intervals of five-eighths 
teh y ition was in these cases reduced to the delivery | of a mile from each other. ‘This is only an imagi- 
“= is 7 despat hes from house to house by messengers | nary case for the sake of illustration ; let us see 
, but ee on eee around each station, which also re- | now the application made in Paris. It will be seen 
prer en OX outgoing telegrams, and transmitted at once that such an arrangement is very favourable 

‘hem to the head office for rapid distribution, as the areas belonging to each 


This system worked well for along period, but the | branch depét have only a radius of 450 yards. The 
ume came when the wires were so crowded between | first idea would be naturally to connect each of these 


points 8, 6, 7, 10, 9, are connected together, forming 
a pentagon. The point 8 commands the connexion 
with O. Instead of sending the despatches from 
the point 8 to each of the points 6, 7, 9, 1), a 
complete circulation of the pentagon would be pre- 
ferable from 8 to 6, from 6 to 7, from 7 to 10, and 
from 10 toy. It is evident that by this arranye- 
ment the arrival and departure of despatches would 
be secured as before, the former class being sent 
first from 0 to 8, then to 6, &c., being deposited at the 
various points of their route, while the latter would 
accumulate in the same mauner on their way to §, 
and thence to U. ‘The second pentagon O, 2. 3, 5, 4, 
would be worked in the same way. Lastly, the 
length O 1, would be independent as in Fig. 45 

In this system there are twelve half-mile leng' ha 
of tube, as against ten, in the arrangement shown 
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f 1 wads w h stopped the movement of the 
| e experi s led finally to the adoption of a 
! r rig outside cas and ¢ mm the 
ty was 1 at The trials, however, 
not led closing being dependent 
t y ul tl ion between the metal and 
t face rriers ong tim« 
her t k or too tii one case 
ted ittering the despatches, in the other 
t " I | ed with difficulty Ihe arrangement 
j f was for time employed, in 
a y ittached to the bottom of th: 
carr which was opened by 
vel hook tixedin the wall of the 
Ag there elope was el ployed, a 
I l utta-percha, 


vers OT ruvber, bara g 
felt were tried, but none of thes 
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us others, in some 
h their 


t *, selected trom numer 


und low ebbs, and in others wit 





wt water ar ow water, are given 


istrate the practical deduce 
er n the respective range 
gh water, w water in 
“ 1 large number of tides must be from 1 ft. to 
wer in t corresponding iow water at Sheerness 

remarkable, as in it we have 
water and the lowest low 


Inesday, the 2ist ult., with 











b Wester j violence and intermittent character 
f the sill of the Shadwell 


J n Docks. We have thus 
March High 
ty Water above 
r Low Water Trinity 
t Standard. 
ft. in. ft. in. ft. in 
24 + 44 27 4 
. in excess of the average spring 
r one-t { more than the vertical oscillation of such 


arity about this Wednesday's tide, 


xceptional occurrence, but exampics 
a reg : ‘ | by Holinshed, Stow, Lord Ansor 


tid for ab 


s: the water bang asit wer low 
and bown back tw 
by the rising tide 


it. verticaisy in the 





eresting to connect this tide with Sheerness 
wl however, with] sent arrangements 
r A¢ ra- 


ant t ] ret y 6 @& saniiary 


the initia n dock 


ercial. enterprise All this will w that 


et but Ww has always taken 


This fe g, ar 





gave sO 








having been al! my early life connected with the shipping 
of the port of London, and professionally engaged in civil 














engineering works at Sheerness, Gravesend Dagenhar 
WwW wich, Blackwall, Greenwich, and Limehouse, &., on the 
river banks, I have enjoyed the pportunity of procuring in- 
formation and studying the question over aterm of years, and 
g t rsonal interest | take in, and my desire to ven- 
tilate it, have induced me to avail myself of your columns for 
s neg 
The following are the lowest recorded ebbe at the Lon- 
Lo» Dox 
I “ 
Oa 8 , 
ft 
18 a. : 4 
lk p.m P 1! 21 } 
1859 i } 1 7 
1839 >» 2 
» i 21 4 
i l i 
H Zl 4 
i | 1 4 
“ : : . 
7 1 } 
28,1 l 22 
ni . fr 1 1853 tol w corresponding w 
“ ats eos r iw “ t + n that tha 
a) 5 lat “ 7 wer than th we 
y : . i f Cet r : ’ Whi 1 was 
r a sterly ga It w « t ser itt 
5 RNI 
Hil ster Low Water Total 
Higk Low Diff Differences. | Differences 
rh 
W ater W at 
ft ft f t. ir ft. in 
2 ] i $ 2 l , 5 
] ] 2 ) sil 
‘ 1 i , il 
Ze l 8 , 5 ; 
‘ » Ba a 11 i) 
5 y 1 tt 1 , ] 
“ 1 : 1 7 D 
; l I j Ra -. 
4 2 ig 4 if », 2 4 10 
3 0 1s 11 4 ; t ) 








4 9 l 6 uf 1 i ? 

ove 1] ) 

ore r two exceptions the Lor n iow water is trom on, & 
I4 in. lower than the corresy ‘ . 

It dock mast nt art that on 
the 2 the t et \ W as t dist 
inst { hi t t Shad we ai and there 
are very many records during the last filteen years of ebbs 
as low as 3ft. and one of 2 ft. 9 ir n the ord December 
1863, all again bearing evid t t ilowenng of 
low water. Five feet two inches is the low water corre rf 
for the Shadwell sill in the A raity lide Tables for 
the level of w water average epring tides, or Zft. 10 in 
higber than the ebb of Wednesday the Zlst of October, inst 

This continued lowering of low water is the best proof we 








could have of the progress les pmer f the natural 
powers the river so nece ry to the I ree of the port 
and indicative alike of the active labours the x ent Cor 
servancy Board in removing shoa'« ar ther impediments 
to the free flow and reflux of the a 
1 am. yours very truly 
J K aN 


11, Great Queen-street, Westminster, S.W. 
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ON DIRECT-A¢ 
AND PUMPS FOR 


TING PUMPING 
HIGH LIFTS IN 





By Mr. Hesry Dave wt 

me author in the firet place de } { various kinds 

I ping y n use for dr ng ! y, ' 
Cor ie ne, the rotative | n engir t t is ta 
f t ared engine, ar the Terentia pum ping 
f of wh i wer stra ’ rawings na 
are " | author pointed out ts of an indirect 
apy ’ f ¢ power u v¥ imping appliances 
especia as regards the use of spear sdvoecate uf 
ul rrround system of limping, W ha a ’ r 
veloped by the a cation it th mpound 
engin to purpose He then showed that was imp 
sible ¢ i high degree of expa nof stea Ff 
eylinds I i gy er t the ar f expansion being ae- 
termir yt ne “ 19 parted ther ing 
L satt ginning of the strok andr vered g the 
utter part so as to adapt the varying re int ’ a 
to the constant » stance t } i »¥ actual stor 
diagrams it was shown that that variation wasin a compound 


engine expanding the steam ten times, ess than 1p a sing 
eviinder ¢ xpandu hence the 





Abetract of paper read before the Institution of Mecha- 
nical Engineers, October 29, 1874 
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advantage and economy resulting from the addition of the 
second cylinder in direct-acting engines especially. The 
differential valve gear was illustrated by drawings and 
models, and the umique principle embodied in it was fully 
elucidated. By this gear the engine is rendered self-govern- 
ing under all circumstances of working, however varying. 
The main slide valve—or other valves for the distribution of 
steam in the engine—is actuated by means of two motions, or 
rather the resultant of two motions, the firet derived from the 
main piston, and the other an independent motion given by 


4 








AMEEEN Bes 




















ft. in 
S. to S.W. 20 «11 w.s.W 
S.W. fresh 21 2 8.9 
W.N.W. hard 21 “ WwW 
s.W 21 6 8. to W.S.W 
W. very strong 20 : W.to WNW 
S bw W 2) ~ 8.W 
V. fresh 20 W. to N.W. by N 
WwW trong rad) ) by N. to N.W 
s.W ; M SSW 
S.5S.E. to W. hard gale 22 ] W. to W. by 8S 
means of a subsidiary piston. The motion taken from the 
engine must vary as the engine motion Var whilst the in 
ndent then le rendered cor thy m aot a cataract. 
If the engine motion is constant nwillt relative prom 
tier f thes vaive and main piston continue the same 
each ling stroke, but if the engine motion vanes, 
asitw with every change of | then the relat posi- 
tions of the t piston and slide valve will also vary and 
effect an ea r a later cut-off as the load or resistance to 
the en e be nes less or greater. This effect was illustrated 
by two actua iagrame from succeeding strokes of a large 
com pou ferential engine in which the cut-off was 4.5 
tenths on the one and 6.) tenths on the other. It was stated 


that tl engines were found to work safely in sinking 
i when the pumps were taking air and when 

‘riding column.” This, it must be admitted, is a 
e result 


e 


The various systems of pit work in use were also illustrated 
The Cornish system drawing lifts, and the hollow plunger, 


which possesses many advantages over the ordinary bucket 


in the substitution of a packed stuiliog box for the leather 
gearing of the bucket, and various kinds of valves for pamps 
were illustrated, as well as the double-acting ram pump used 





in connexion with the differential engine when fixed under- 
ground. These pumps and engines have been fixed at great 
depths at Clay Cross, a pair are at work forcing against 
L000 ft. head of water, and experiments were there made to 
ascertain the quantity of steam condensed by taking it down 
the pit L100 tt. of 7j-in. pipe. Lhe experiments 
were made by Mr. George Howe, and were given in fall in 
Mr. Davey’s paper. As a general result in taking steam 
l it. down a pit to supply a differential compound engine, 
it was stated by Mr. Davey that the lows by condensation 
mily represented half a pound of coal per horse power per 
hour. The objection raised by the risk of drowning to which 
an underground engine is exposed, was met by illustrations 
of a system originated by Mr. Davey and now being carned 
out on a large scale by him, viz., that of placing the main 
engines say from 200 tt. to 300 {t. above the bottom of the pit 
and employing hydraulic engines to lift the water from the 
sump to the main engines. 


through 


NOTES FROM THE SOUTH-WEST. 

Coal the Weat.—In several localities around Bristol eval 
is being found, and applications have been made to the 
Bristol and Exeter Railway Company to extend their line 
into the districts between Clevedon and Portishead, wi 
there is a manifestation of large coal beds Important seams 
are about to be worked in the neighbourhood of Naileea, and 
me of the largest freighters on the Taff Vale line has stated 
hat in two years’ time it is probable that 6,000,000 tons more 
than is now raised will be annually lifted in the neighbour- 
hood of Rhondda alone. 


Pembroke Dock.—A large fort crected on the Stack Rock, 
in the middie of the Haven, has been very difficult of access 
for the purpose of landing stores, ammunition, Ac., and the 
War Department has ordered a jetty pier to be constructed 
r enstward side of the rock, 60 aa to enable 








on the leeward 





men, ordnance, &c., to be landed there with facility The 
work has been intrusted to Messrs. Jones and John. © 

7 For f Dean.—There is an improved demand for 
house coal in the Forest of Dean. In the iron trade there 
is a fair demand without much change in prices I’ro- 
gress with the erection of new piant at the 
Rew 

Penarth Dock-—A number of merchants and shippers of 

al at Cardiff and Penarth have waited on th tors of 
the Taff Vale Railway, to urge on them the desiratniity of 


increasing the dock aceommodation at Penarth, now that the 
Bill of Lord Bute for the Taff Dock was thrown out of Pariia- 
On Friday afternoon the directs Vale 
Kailway had «a conference with the ectors of the Penarth 
Dock, and it was decided to go to Parliament next session for 
for the extension of the dock 


ment re of the Taff 








a Bill 
Wages in Wales.—The notice of a 10 per cent. reduction 
sued by the ironmasters of South Wales and Monmouth- 
shire, was discussed at @ meeting of the men held at 
on Saturday. It was resolved to resist the reduc- 
nut wages, it was contended, Were starvalion rates, 
van dying out. 
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HALPIN AND ALLIOTT’S EVAPORATING PANS FOR SUGAR. 


CONSTRUCTED BY MESSRS. MANLOVE, ALLIOTT, AND CO., ENGINEERS, NOTTINGHAM 
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8 h have made during the on which this arrangement revolves are fixed to theouter discs | dependently of the pipes, the latter can be disposed helically 

: irs in plant for the manufacture of sugar have, of the twochambers respectively, and as the only connexion | as shown, this mode of arranging them facilitating their 

portance ef the industry, been very fewin between the chambers is that made by the pipes, the latter | entry into the sugar, and also providing perfectly for ex 

q y have there been few efforts le to are subjected to severe torsional and cross bending strains, | pansion and contraction. The pipes are fixed by expanding 
- a ges in the constructive d «, which have , owing to their having to transmit the driving motion as | their ends into the holes in the tube plates of the chambers, 
a ng | ed to be defective. Under these circamstances well as support the weight of the apparatus. Thesestrains | a plug screwed into the outer plate of each chamber opposite 

we be f our readers will regard with interest some become especially severe when the sugar becomes stiff | the end of each tube giving access for this purpose, and 
: n such plant which have been lately designed | towards the end of the boiling, as is evidenced by the fre- | also for cleaning or inspection. The plugs are made so 
- Mr. Druitt Halpin, in conjunction with Mr. | quent slipping and flying off of the<riving belt. that they are removable only by a special spanner fitting 
- ames 3. Alliott (of the well-known firm of Manlove, In the improved arrangement we illustrate, a thoroughly | the recess formed in their heads. 

A and ¢ f Nottingham), and of some of which we | mechanical mode of construction is substituted for that of Instead, also, of providing independent standards for the 
7c 4 gs on the present and opposite pages. which we have just spoken. Thus referring to the engrav- | steam and exhaust pipes, as in the old plan, the new 
es Che first of these improvements refers to the construction | ings it will be seen that the end chambers are brass castings | machine is made entirely self-contained, and ita fixing is 

f Wetzel pans, and it is illustrated by the views given on the | screwed upon a substantial cast-iron tubular shaft, which | thus rendered a very easy matter. As will be seen from 
i page. Asis well known, t 1e Wetzel pan, as ord extends from end to end of the machine, and upon which | Figs. 1, 3, and 4, it is driven by a worm acting upon a 
ar nstructed, is a source of much trouble. It consists of | the bearings are formed. This shaft forms a rigid con. } worm wheel cast on the central tubular shaft. The 

4 couple of chambers, each formed of a pair of dished plates | nexion between the two chambers, whilst it also receives | arrangements for catching and carrying off any water 


bolted together around the circumference, these chambers | all the driving strains, and carries the weight of the reel | arising from the condensation of the steam and the other 


being connected by a “ ’ of parallel pipes. The trunnions ! itself. The two chambers being thus thoroughly supported in- | details will be readily understood from the engravings. For 
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s composed of six horizontal—slightly in lined—t abes Jin.! Resvxrs op EXPERIMENTS To Ascurtars THE TeNsiLE STRENGTH, &C., RECRIVED FROM Musers. Baunnen, Morp, 
ameter by about 4 in. thick and 12 ft ng, placed | asp Co., pee Mr E. Lewts. 
vy over each other The front ends of t lower row - a n= ee - 
ar te toa tube running riz Aiva gt front! Ourewas ' cocaiaiats Nien Fe ba ! 
r to w and biow f pipes are atta i At ‘ BASe Sree BACTURED, | /EXTESsION j 
ack « t er the horizontally ir 1ed tubes are | — Ed | seed 
w screwed nipple to vertical pipes of a © sec- | oe i 
n Long nal stays run from the ba vertical | | Difference.) E | i 
, hh t ini f cack horisontal tube to a cross-| ¢ | SF | APPRARANCR OP 
4 e additional arity endwars Per Squa Z3 | FRACTURE. 
1 tom rows of tubes only in each section ar n-| = ;: Size, lotal. Inch of Origi Size. rs ry Zz j | 
' ther tut arr nmnected 7 Pa - P r | * pe v 
scbteeteds cod awsthen tenis | | : ' giPlg@ lal o | 
\ door is fitted at the front end of each t < sie ist iai 2 
hn Sees en See! Sete Cre, ae AE ate A =e | 
s taken from tl tipper t ene ¥ tone I {Seea ) 
. : x dy bent wrought-ir I : =f ay 7 oe 82 40,3 2.0 | .7 eh 4723.5 64,522| ) ~ 6-3 Fibrous 
tion- 1 rizontal ¢ rica | Zeca | 
r nie og ng é (225 }| (Ditto, 5 per cent. 
r at t ack his 3 r 2 ty sa 2 74 5 20.9 (OK hee ; i ALS7TG ie (= erystailine 
. . r saf ' ese | ’ 
r wing off at the safety valve when | 2 way 1 491,21,716 |44,277=19.7 |1.83%.22! .4 64/i7.9 53,885 0! 5.9 en hee 
. 195 ’ crystalline 
I + gauges are placed at t fror f t 7 rthway 1.80.27 1 898 40,97 18.4 1.85.25) 462 .045) 0.4 46,23 42, 42 4 ‘ per cent. erys- 
. oun whist) Sas ~ . talline. 
; The work aaa ae ‘ 1.83 xX .2 162 47,366 1.2 (1.79.21) 376 .113/23.1 | 61,600 .99 9.9 Fibrous. 
sof t row of tubes from t two | 2 gthway t $/47,492—21.8 |1.81».23) 41 73 14.9 | 65,826) 80! 8.0 f Ditto, 5 per cent 
1 "1 am spa super ¢ = erystaline 
; tubes are closed in with k ’ (Fibrous, 10 | per 
2 wa 1.88 i 123 ~ 7 18 24-446 .02% 5.1)| 87,201) 11 11 cent. crystalline, 
I . , ee } r is tw ( bad flaw. 
r g g ar s va to to 18,774 4=17.8 1.85.23) 425 046 9.5! 44,174! 33! 3.3. | { Fibrous, 10 per cont. 
wer ‘ sand t fireg 5 VM ¢ erystailine 
rick ar r at r ; - _ 0 P - _ per cent ¢ 
. wae é . £05 ‘ ‘ 1.38 6264 27,01 12.3 Bi x 4 fl O02 3 27,946 ) 0.9 } talline edge of 
if “ aar weid 
2 a fla ‘ und .  hatgee us 30 per cent. 
. P rom wer 108 . way to i f 4 25,082—11.4 R7 $f 22,3 25,919 .1 1.0 crystalline edge 
Ss . Srneth ‘ 2 P l of weld. 
g t ack between t a rrow ee eh ee Lee he SR EE EE De ee . 
y ; ‘ « I Ss.) August 25, 1474 (Signed) Davip KiggaLpy. 
a} n at work a r and 
ast three @ nt 1} This t t r thant ther tw being only of an 1%. Since these boilers were manufactured the patentees 
4 . ASiO£ I r k par racture have made an alteration in their method of construction. 
{ j t nd { f 1 I eta nd ¢ iving been exposed to the! They now unite all the longitudinally inclined boilers to 
r w, in N 4 r. ver pa wea r t me ted with rust, | am | vertical tubes at the front similar to those at the back, which 
t ngth from thet nd i n as to their tion at the time no doubt a better arrangement 
ra y t r Tit y hut w r t s t t presented the I have the honour to be, Sir, your obedient servant, 
ga A Uy i t lj) «@ ir { 4 I r ! ' 4 Kpwarp Lewis 
1 plat not at t ‘ N i } I water ‘ it lower tubes Surveyor to the Board of Trade 
‘ y f r n t ipper t a appa- | 
1 vas t 1 t cr aly i 
i rt ’ 4 at t ends Specitic gravity | 
H f the water in the exploded boiler, 1.05. The feed water | tHE HELICAL PUMP.* 
was heated by the exhaust steam and injected continuously | By Mr. Jous Imnar. ‘ , 
. . key engine The evidence goes to show that there | In this paper the author deseribed the helical pom 
bs ample supply of water in the gauge glass at the | patented in 1568 by Messrs. Boulton and Imray, and which 
Fic.t t t explosion | consiste of a paddle wheel revolving between two helical 
; j I was informed by Mr. Mond that both these boilers | shells, fr m each of which there isa tangential passage of 
3 re tested by hydraulic pressure to 3001b. per square inch | area equal to that of the wheel blade. When the wheel is 
321 ' first and second explosions without showing any | caused to revolve in one direction @ stream of water 
mi! fect I also made an examination as far as practicable | enters by one of these tangential passages, is carried round 
\ | ‘ ‘ s inet. of these ilers, and found the other | by the wheel becoming gradually shunted across the blades, 
‘ aditior | and issues by the other tangential passage. When the diree- 
I 2 7 14. I ‘ part of the third tube cut out, also | tion of rotation is reversed the direction of the fluid stream 
Pt \ ere ¢ had not been subjected to heat | is also reversed. The water in ite movement through the 
r | 2379 | sent to Mer id Kirkaldy’s Testing Works,| pump forms, as it were, a liquid rope continually being 
/ | is wark, London, to be tested. I append Mr. Kirkaldy’s | Wound on to the wheel barrel on the one side and payed out 
| report the strength and quality of the metal. It will be| from it on the other side. In the passage of the liquid 
~ 5 ‘ rength of the weld is only about one-half the | through the pump there are no abrupt bends or changes of 
i plate. It will also be seen that the | direetion, but only a simple circular sweep in the path of the 
- | aN ‘4 and N 1386 are stronger than the spe- | wheel blades Nor are there any chang sin the form or 
- 1 aN und N , t from the fractured part area of the liquid stream. It is, therefore, believed that the 
ene ens } 2376 and No. 2378. also cut | loss from fluid friction occasioned by such changes of form, 
| tured part, are improved in strength by an- | #rea, and directi min other rotary pumps is ay ided in the 
J , : j helical pump. This pump can be used for pumping liquid 
» the al for . r the strength of cylinders, | in which 6 lid matters are suspended, as in sewage, because 
} k ‘ bonnet the weakest speci n and the | apy solid body having once entered by the inlet passage 
/ ‘pla t trenoth of the tube. we | finds no impediment in its course to the outlet passage 
A . ne preasur | The pump maintains a head, without discharge, at a 
f | ° wag height twice that due to the velocity of the blades, but its 
| | j 5 18 per square inch | effi ency is greatest when it discharges at half that height 
i of head, that is at the head due to the vel meaty. From nu- 
23 Re i VW | merous experiments the author stated that it had been found 
} | strenath of the weakest specimen. | that there was a slip of about 15 per cent., or that a pump of 
| | knees . . . |such capacity, and working at such speed that it should dis- 
J} f < sit ‘ | charge 100 gallons, if there were no slip, actually discharged 
. j z} ¢ in poun r square inch. about *5 gallons. He further observed that the work done 
, , by the pump in raising water, irrespective of the friction of 
t ng pipes between the vertical 5 pes and the the engine and pump itself, amounted to about #5 per cent. of 
6 py he Os} } section was clear at | ¢)4 work done by the engine driving it, the jlose of 15 per 
‘ the a g only Jf in. diameter at their) 5% being due to fluid friction. 1 aking into account the 
| bee s a question for consideration ion of the pump and of the engine driving it, the work 
4 as nt for the passage of the stein | , tually realised was about 68 per cent. of the power ap 
r ch 8 . ming os oe Pe “Many helical pumps are now at work raising cou- 
+ sow 1 in the section and receiver ought to be volumes of water various heights from 10 (t. to 
. 1 * y ¢ ] htube t it bas burst has been the one ‘ i the author stated ti they were found par- 
“er Abo F , F tne re of the furnace, and consequently subjected to | tinularly suitable for effect ng circulation through suriace 
and cont ng a g it tance of Peatess ‘ SUP} ng thie tude to have been gene- condensers and refrigerators. The helical pump has been 
riDg . : y hail ite} rating more steam tuan ¢ thers, and the passage to the | oo mbined in a compact and simple manner with the elegant 
t t ga r r ng sufi pocssare Owes Seow | theen-eylinder engine of Messrs. Brotherhood and Hard- 
~ i r : - 1 td ther sections pa oad J ing harm 
’ 
t i be dris gether, and the tube be- » P 
° tod | 
. ng a man, fr the ts 17. Taking into consideration that the bursting pressure A Casavtans Oneervatory.—The Canadian Government 
J was the fourth tube fr t valv ft ext ed tube was twelve times the w whi g pressure has completed a metecrogical observatory at Parry sound. 
“ N l r- ipying the sa 4 - D “ nly allow 1liA tons per sectional inch as the The site selected is Belvedere Heights, which command an 
plosion. This ta ruptured at | strength of the weld—and that this tube tore through the | extensive view of the Sound. Mr. J. Uastler was the builder, 
, ‘ abou third its lengt rom t back | s i t I can only come to the conclusion that the | and the work was completed under the direction of Professor 
a g out gh the solid plate fora rth of tw water must have been driven out, and tube greatly over- | Kingston and his assistant, Mr. Roberts 
aw , tw y inches at t rm » of ruptur | hea it ive ruptured in the manner it did iam also . - 
ipwards and drew out of the back tical tule f pioion that the circulation of the water in these tubes * Abstract of a paper read before the Lnstitution of Me- 
. Stripping the thread—but the longitudinal stay did not break. jis bad, and that they are dangerous and unsafe. | chanical Engineers, October 29, 1874. 
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TRIAL TRIPS 
In wr ting the week before last (v1 le page 323) 
about importance of experimental data to en- 
- g science, we spoke of the unsatisfactory 
. in which trial trips are often—indeed we fear 
eenerally—conducted. We wish now to enumerate 
the points which, in order to make the trial trip 
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into anything like a complete experiment, ought 
jto be noted, and to say something as to the way 
in which this could be done. 

A trial trip, with an amount of additional expen- 
| diture which would not be worth mentioning in 
comparison with the sums spent upon the vessel and 
machinery, might be made to yield really valuable 
information upon four heads—the performance of the 
boilers, the performance of the engines, the per- 
formance of the propeller, and the resistance of the 
vessel, We may take the last first. Here it is 
necessary that the draught of water fore and aft 
should be carefully noted (not merely glanced at) 
both at the beginning and at the end of the trial. 
The mean draught should be marked upon the 
body plan, or on a larger scale drawing of the mid- 
ship section, and the immersed midship section 
calculated from it. The shipbuilders ought to be 
able to say with considerable exactness what the 
displacement is at the given draught, but the 
records of the trial should certainly include also a 
copy of the scale of displacement and a tracing of 
the lines of the ship. The tabulated results 
would include the principal dimensions of the vessel, 
| and there should also be given some quantity from 
which the fineness or fullness of the lines might be 
estimated. For this purpose the sine of the mean 
angle of maximum obliquity of the immersed por- 


tion of the ship's bows might be used, the angle of | 
obliquity being considered to be the angle made | 


| with the centre line of the ship by a tangent to the 
lines of the fore body at the point near the stem 
where the convex and concave curves join each 
other. ‘The mean angle of maximum obliquity, or 


|its sine, should be noted for the after as well as} 


for the fore body, because of the important influence 
which the shape of the after body has upon the 


prope ller. 


| machinery. 








While so many attempts are being made to lessen 
the consumption of fuel by the economical use of 
steam in the cylinder, it seems strange that so little 
has been attempted in the way of reducing the power 
expended by the engine against internal resistances 
(i.e. in overcoming friction, driving the shafta, work. 
ing the pumps, &c.), uselessly as regards the propul- 
sion of the vessel. ‘This may be either because en- 
gineers believe that they have already reduced the 
waste of power from these causes to a minimum, or 
because they really think very little about the 
matter. We fear it is rather the latter than the 
former, It is certain that no great improvement 
can be made in this respect until by experiment it is 
actually known what percentage of the total in- 
dicated horse power is thus thrown away. ‘The 
power shoot by the pumps will be very small if 
they are well designed, but what it actually is may 
be very easily learnt by attaching an indicator to 
them. ‘The diagrams will always be interesting in 
themselves, and may often be the means of leading 
to considerable improvement in the construction of 
the pumps. It would be still more useful, however, 
to know the amount of power required merely to 
work the engines at their full intended speed, and 
this can be so easily ascertained that we wonder 
exceedingly that it is not more often done. After 
the trial trip is over the after length of screw shaft- 
ing should be disconnected and the engines worked 
for a while at the same speed as that at which they 
were working upon the trial. This would enable 
to be found, with a near approach to accuracy, 
how much of the whole power had actually been 
expended in propelling the ship and causing motion 
in the water, and how much in merely driving the 
If only one experiment of this kind 
could be made it would certainly be best to drive 


resistance of the vessel and the efficiency of the | all the shafting in the tunnel along with the engine, 
The draught of water should be marked | but it would also be interesting afterwards to dis- 


upon the copy of the lines which is kept for re-|connect the screw shafting altogether from the 


and marked with the date of the trial. 
has been done it will be a very simple piece of 
work for any apprentice to find by measurement 
the ‘mean immersed girth,” and a mere arithme- 
tical operation will then give a near approximation 
to the ‘‘augmented surface,” from which, it will be 
remembered, Professor Rankine derived his coeffi- 
cient of propulsion. We cannot say that we have 
found that coefficient to be anything like a con- 
stant for vessels differing considerably in build 
and dimensions, but we believe, nevertheless, that 
experiment will show it to be possible to base a 
more reliable constant than has yet been found upon 
the augmented surface, and therefore think that it 
‘ought to be noted; or at least that by doing as we 
have suggested means should be provided by which 
it could very easily be found when wanted at any 
future time. 

| memorandum 
ship, so far as they are known, in coal, ballast, 
cargo, &c. 

Besides noting the diameter, pitch, and number 
of blades of the propeller, the actual and the pro- 
jected area of each blade should be accurately known, 
and the diameter of the boss in its largest part may 
sometimes be useful. When the tangents to the 
lines of the after body are being drawn in order to 
find the mean angle of maximum obliquity, the 
distance before the propeller at which the tangent 
to a water line level with the centre of the shaft 
intersects the centre line should be noted, 7 his, 
along with the value of the sine of the angle before 
mentioned, will afford very fair means of comparing 
the runs of the after bodies of two different vessels, 
Of course the observed draught aft will enable the 


immersion of the propeller to be found; it must 


necessarily be included in the tabulation. 
The indicator cards should be taken with four 
instruments, all of the same kind, one placed on 
each end of each cylinder, handled simultaneously 
by four assistants. “This is especially important in 
compound engines, in order that the low-pressure 
|cards may really show the work done by the same 
steam as the high-pressure ones. When one end of 
the indicator string is attached to a rocking lever in 
|any way care should be taken that the * lead” of 
|the string is perpendicular to the middle position 
of the lever, as any obliquity may perceptibly dis- 
tort the card. ‘The angular motion of the lever 
also should be as small as possible, and at the very 
| greatest should not exceed 60 deg., and the length 
|of the string should not be less than eight times 
|the versed sine of the arc moved through by the 


lever. 





It would be as well always to make a | 
of what weights are on board the | 


|sures existing there, and other matters. 


| ference, and the corresponding water line drawn |crankshaft, and thus find separately the power 
When this | used up by the engine itself and that required for 


turning the shafting. Of course these experiments 
can be easily made while the ship is lying at her 
moorings before the trial trip day, but as the engines 
are likely to be stiffer then than afterwards it would 
be better, for the sake of comparison, that they 
should be made after the trial, as we have suggested, 

We know of no method of testing engines so 
satisfactory as that of Mr. B. W. Farey and Mr. 
Lb. Donkin, Junr., which has more than once been 
described in these pages, It may be somewhat 
ditlicult, perhaps, to apply it to marine engines, but 
the obstacles to its application can we think be got 
over, and we believe that an experiment on this 
system is likely shortly to be made at sea. ‘The 
water from the jackets should, however, be col- 
lected in any case, and its amount carefully noted. 
This would at least be an important step towards 
an experimental solution of the vexed question 
of steam-jacket economy, Indicator cards can be 
very easily taken from the receiver, and these 
sometimes give useful information as to the pres- 
We have 
not space here to say anything as to the com- 
parative merits of the different coefficients of per- 


\formance or of efficiency which may be employed 


for the engines. ‘The value of some coefficient that 
would be a measure of the economy in steam should 
certainly be calculated for every engine, and the 
ratio of the greatest to the least total moment of 
torsion upon the crankshaft should also be calcu- 
lated. 

The correct measurement of the consumption of 
fuel is nota very difficult matter, if proper arrange- 
ments be made beforehand, and suitable men set to 
look after the stokers. If the trial lasts only a few 
hours the consumption will always be under the 
average, sometimes considerably below it, but still 
if honestly taken it is valuable in its way, as showing 


| what the engines can really do under certain favour- 


| 





able conditions, An extemporised fuel measure- 


iment is, however, worse than useless; it bears on 


its face a semblance of accuracy, and yet can only 
be accurate by chance, and is thus certain to mis- 
lead. <A pretty fair test of the amount of fuel the 
engines will use when at their best may be got from 
a forty-eight hours’ trial, when this can be had, but 
we quite think that a five hours’ fuel trial, if 
honestly conducted, is far better than nothing, and 
even that it may give some valuable information. 
It would certainly always be worth while to dis- 
connect the feed pumps while the fuel is being 
measured, or feed with them into tanks (of known 


capacity) in the boiler room. The donkey engine 
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RUSSIA. 
Tuerr is no doubt that the number and value of | ing of security of the passengers, many of whom, 
lers from Hussia for railway material wil] | particularly ladies, cannot, when traversing the 
gradually decrease. ‘The } great tunnel, free themselves from a certain feeling 
continues to carry out the 83 tem of protection to | of Uneasiness, w hich, hows ver, the conditions of the 
native enterprise; and, in fact, during the last traflic by no means justifies. 

The system adopted is really a slight modification 
of that of M. Cambrelin, the chief of the lighting 





welve months have gone far beyond their former 
At the present moment the Department of 











R sve ordered to made in this country | department of the Belgian State Railways, this 
9] ) wagons of various kinds, and about 900 loco- | System being one which has for many years been 
und in the contracts for bot! in operation on those lines with most satisfactory 
it is expressly stipu jresults. A change has, however, been made in the 
material used is not Russian the | arrangement of the lamps, which M. Maroni, the 
w tives can be rejected. and a fine chief of the té levraphic and lighting de partmenta 
osed on the maker, The locomotives a of the railways of Upper Italy, has materially im- 
fore four work eRu nM proved, obtaining both a more intense and softer 
1 Mining Company. St. Petersburg. _| light and also a better distribution of the light in 
Brothers. Kolumua. General Maltzoff. at| the compartments than exists on the Belgian lines. 
Brians] nd the Baltic Works in St. Petersburg. | We shall hereafter describe in detail the lamp just 
he < ap at tite the same in al] | referred to, and to which M. Maroni has given his 
and as to price are asi! »W On the actual | "ame, 
of engi! ind tender. the mixed traffic The lighting apparatus employed in the direct 
29 t @ 8501 les the ton. or 120/, | ns above referred to consists: 
for 1 passe r engines, about First, of a reservoir of sheet iron containing the 
7 ‘ the t 125/. per tor In | ga8 under a high pressure, the reservoir being placed 
" f P et th in the brake van and being provided with the 
2 | ould tained tl | necessary littings, such as pressure gauge, pressure- 
, a Of lers. or any? | reducing apparatus, or regulator, &c 
am » 


t anv foreign material has been used, the} ‘Second, of a very simple system of pipes carried 
; : » ehanes . along the roofs of the carriagea ; and 
imake them of Russian material. and. in addi-| ‘Third, of the lamps, which are made movable ; 


to pay a fine of 300 roubles, equal to 404. per | that is to say, they can be removed just like the ordi- 





t n the weight of engine, &e., and in case of | Dary oil lamps, an arrangement which is very con- 

makers not at once changing parts and not pay- | Venient, as it enables them at any time to be re- 

ng the fine. the Gover ut have the right to re-| Placed by the ordinary lamps without inconvenience, 
the locomotive atid tenders ix fofo.” It may | if circumstances should render it desirable. 

ked, How is the material to be supplied ? and| ‘The gas employed is arich cannel gas obtained 

1e answer is, that you can produce everything in | from the distillation of Boghead coal, and it is stored 

| Russia; it is merely a question of price. ‘Thus the | 4t@ pressure of seven atmospheres, or about 103 1h. 

Oboukoff Works can make steel tyres, axles, &c,,| per squareinch. ‘There can, also, if desired, be em- 

lof the very best quality: the Russian Mechanical | ployed a gas obtained from hydrocarbons, oil, or 

and Mining ¢ omy ny ean make plates, &c., without | from the other products resulting from the distilla- 

| difficulty except as reg urds price ; and the result for | Hon of fatty matt rs, ‘The ¢ ompagnie de la Hante 

Enelish makers must be disastrous. ltalie manufacture their own gas in a sinall works 

Now with reference to rolling stock, the Govern- | located at the Turin station, and which, from the re- 

ment have adopted the sa plan ; they have given | lative simplicity of its details, as well as on aecount 

makers x1 prices and orders for large quantities, | of the numerous special features in ita arrangements, 


extending over five years, also with the condition | merits a brief description here, 
terial of any description shall be} At the gas works at Turin two chief operations 


are performed, namely, the manufacture of the gas, 











ore given for rolling stock are as follows, | #nd the charging with it of the reservoirs carried by 

for 1875, and each year following for five years | the trains, the general arrangement of the gaa 

| making plant is shown by Figs. | and 2 on the two- 

: | page engraving which we publish this week. ‘The 

‘ S | distillation is carried on in the usual way in two 

sia 3 | & 2 benches, each provided with cast-iron retorts, 4 ft. 

g 3 112 3 in. long and 8 in. wide by 8@ in. high inside, these 

~ = ~ a retorts being made of metal 1.)8 in. thick, and 

: — ~~ la8 being placed in ovens lined with firebrick. In 

Hi ee aM + x eee oe 99| J | ea | Figs. 1 and 2, A A are the retorts, G the firegrates, 

L : oo a ‘ a ee y 15 7 LB the flues for the circulation of the products of 

Porteeloff Co 25 1 7 70 | combustion, and D the firebrick lining. ‘The two 

Moscow Wagon ( l 116 1 l 9} retorts are set 80 as to be quite independent of each 

J. K. Goloboff vee | OY | Other 

D. Bernardaby oe 600 h, Heid] a. 

° Phe producta of distillation of the Boghead coal 

- on leaving the retorts are conducted to the hydraulie 

For 1875 1 each year { wing the Govern- main K, a pipe L « mnected with which leads off 

nt orders ount to about « INLON BEF >| the tar, while the gas passes away by another pipe 

per year. fit to nearly 4 sese materials have) 7, () to the purifier R N. In the purifier the gas is 

from England. Germany, and J rance, and out subjected to the action of eight layers of quicklime 

nies of ssity feel y the withdrawal | wach, in. thick, the vessel being divided by a 

of so good a customer : vertical partition, so that the gas is made to traverse 





Lh rd for rails must » in the same way 
rease, for, | les the Porteelofi Company 8 works 





four layers in ascending and four in descending. 
Che purifier is of wrought iron, and it is provided 
with a cock Q, Fig. 1, by means of which any 














Millwall, is manager, t works of De loff and juid matters deposited may be drawn off, From 

ers, the ¢ rt nt | the esta : purifier tl is conducted to the gasholder, 

f rs for the delivery of 1 here it is stor As will be seen from what we 

it not be k¢ rg ut ‘ that t cw | have said, the ess of gas-making adopted is 

railway! ing made, ar f ns | characterised by no special features, and it is un- 

\ go throug he Ou Wountan 8 1 bring | pecessary therefore that we should enter into further 
th lebrated works of trict 1 direct | details concerning it, 

1 with Euroj Fig. 3 of our two-page engraving shows the 

VW t that Engiane | ceneral arrangement of the small vas works of 

iw held | wh, bu 0 manutact Ts a4nG WOTE- | which we have been spe aking, the building being 

I Go W to 100K a littie | t futur divided into two parts by a thin brick partition. 


, In this figure, AA are the benches of retorts ; 
LIGHTING RAILWAY TRAINS. B the purifier; and I) the gasholder. Close by also 
lus lighting by gas of the direct trains between] are the appliances for compressing the gas, which 
Turin and Modane was commenced shortly after the | we shall describe hereafter, and of which the chief 
opening of this line across the Alps through the Mont] is the horizontal compressing pump F, which is 
|Cenis Tunnel, its adoption having been decided | driven by a small vertical engine with two cylinders 
adding to the comfort of the| placed at L, and supplied with steam from a verti- 





1pon with a view of i . 
travellers during their transit through the numerous | cal boiler situated at M. It would doubtless have 
and lengthy tunnels which exist on the line between | been preferable to employ for the motive power a 
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pipe through which the 
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wi h itis drawn off f 
vd n of t p 
the reservoirs being 
and D LD)’ respectively 
two reservoirs t ev 
time, one being always 
The reservoirs are fix 
! ding by bracke 
dik din Fig. 3, of 
i ‘ ite! iv 
not delvered aire 
¥ pa : t 
‘ er ol etwor y 
= ge « 
w pht irol I 
their art yer is 8 
a similar form t 


y n. in diameter 
with hemispherical 
rivetted, As we hav 
are two of these reserv 
a time, the other be ug 
To explain the mo 
let us suppose that it is 
hand reservoir C, | 


the high-pressure cocks 
and the gas arriving f: 

through the pipe A passes 
into the reserv« 
liquids produced by its 


the cock @ 





cock é being opened, 
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is-| contined, its length (in the direction of the leng 


ist | of the vehicle) being but 3 ft. 72 in it exten 
press-| however, the whole width of the van It is close 


igh | high-pressure cocks D and D Ihe constructio1 
my | of these cocks is shown by the enlarged section « 
m. | one of them given in Fig. 8 From this it will t 


t 
t f wi | s led thr yy th I the van al 
ine i es it its outer end a tal « k | 
Phis cock is furnished wit \ wed unior 
I s; and to itis attached the pi} t oh wil t 


ruard's mpressed gas is supplied to the reservoirs. Whi 
the | the latter have been filled the cock B is of cours 


) < sed A small copper pipe E con cts the ply 


are of | C witha nee pressure gauge fixed at F ; whi 


and| another copper pipe G, is led off from (¢ to t} 

re of | pressure regulator H, the construction of which we 
side | shall describe directly. W1 speaking of the 
nd| arrangement of parts in the van we should also 





uble| escape freely in the event of any leokng taki 
here | place 


e at} We have now to les ribe the pressure reg lator, 





he ome rubber impermeable to g 
} 





; A 
| 
a} The gas is conducted along the roofs of 
] 
| 
| 


Ider | pipe C', Fig. 7, furnished at its two ends with thé 
! 


t 
1) Figs. 12, 13, and 14, on our two-page set 


yenings S, through which th gas cal 


which is shown in detail by Figs. 9, 10, and Ll, of 
ratus, | our two-page engraving. It is constructed onthe Bor- | also to prevent access to the flame a ‘ 
ight- | quillon system, known from itsapplication to portable 
with, | gas apparatus, &c., and it is composed essentially of a | 
losed, | brass circular receiver 54 in. in diameter, closed on 
g pump| the upper side by a hemisp yherical cover. This re- | holes to facilitate the draught, and also to render t! 
B and | ceiver is divided into two parts by a diaphragm of | compartment free from any smell arising from 


i¢ | being, by means of the two iron plates C, weighted 
so as to be in equilibrium with a pressure of gas cor- jit can be secured when closed by the catch M, an 
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ge- | ted matters passes off through the pipes D E [respons ting to } 257 i of water, at which pressureth 
land F, ti sitter pas y thr vh t wall of the | gas is supplied to the . irners. The middk of the 
| work i ot flex tube wh which | diaphragm is connected, as shown, with the lever 
‘ i t resery van, as sl n|D, this lever turning on a fulcrum at @, and act. 
| t LL, Fig. 5, is fixed ajing on the pressure controlling valve E (see } 
l ‘ {; As s } gauge WU 1) The action of the apparatus scarcely - 
4 t iximum | “ s desiral juires explanation. Of course if the pressures 
vit to ti re t j t reservoirs wer parts of the receiver below the diaphragm be. 
I y t ‘ Kk @ t ( KS es} reased beyond that to which the diaphragm 
! The cock fixed t | s weighted, the latter rises, and in doing so closes 
Hill, w h extends t t of t to a greater or less extent, the valve FE. If. 
hori- | servoir ¢ s while its ex i K ext the other hand, the pressure falls below the 
t t " y ) tank I The t and other} normal amount, the contrary action takes | 
| ts separated by t | n of Of course the at which the gas is sup; 
‘i y the pressure of t utter $ pre to the burners can be readily varied by 
r 7 at pheres) f 1 up through the} the loading of the diaphragm, The only i 
Hi K l harged int receiver I. The} venience attendant upon this apparatus is that wi 
. I 3 t ervoir ¢ 1 | results fre m the gradual wear of the diaphragm, a 
ry at with the | L., t pi cing | consequent alteration in its elasticity; this necess 
] t n that mark I Fig. 4. Any | tates its examination from time totime. Tl w 
t j vas contained reservoir t | pres ire gas is led off from the regulator to + 
pass k tl t in Fig | burners through the pipe N, Figs. 9, 10, and 
‘ t rC.a t L., Fig. 5, andj while the cover I of the regulator is furnished 
EB. Fig. 4 to the bell of i l Finally |a nozzle L, Fig. 11, to which is attached a 
fact r t ted y py t cocks 4 | leadir to the external ai Phis pipe is mark 
r.' and y ui | v y i K K, in Fig. 
h wing t e of t various cock Referring now to Figs. 6 and 7 f our tw g 
ri & | ging to the reserv 4 de of « sheet, it will | at the vas from t 
ploving t Corres] ling part the her reser- | sure regulator ed through the pipe LI 
voir ©‘ will be readily underst i rovided with to another pipe N,w 
\ We have now to speak of t manner in wl | extends ulong the roof of the var By 1 s of 
E. | the tr ure fitted up. The four essential parts of | the cock M, which is operated by a key carr 
the | the y n ) the reserv s and their 1c- | by the guard, the supply of gas to the whole tr 
( 2) the pressure regulat (3) the pipes|can be regulated, and it is found that a 1 
3 1 conductors; and (4) the | Dhese part ir I is effected by turning down the lig 
yt wesl leacribe in the order in wl i we have men- | such times as the train is not traversing tu 3 
The | tion hem | A branch from the pip: L is led to the water gaug 
of the First, then, as to the reservoirs and their fittings. | O, which enables the pressure existing in the s 
nnular| These reservoirs are arranged in a compartment | pipes to be at all times ascertained, The pij 
8] ully reserved for them in the brake van, as| which is led along the top of the van, is of wr 
bber | shown in Figs. 6 and 7. This compartment is ve iron, and is (0.79 in. in diameter 


carriages by a simple india-rubber pipe distend 





ernal spiral wire, each carriage having its own 











ure | by the wooden partition U, Fig. 7, of our two-page |jlength of piping. ‘The f pipe, as it may 
engraving, this partition being fitted with windows | called, is interrupted at each lamp, where it is 
luces | through which the pressure gauges can be seen. | attacl 1 by means of a simple wrapping with copper 
[hese windows are fitted with sliding shutters. | wire to the ends of a short length of brass pip 
from The gas reservoirs in the van are two in number, | U, TV, Figs. 12 and 14, this pipe having a brane! 
and they are placed one over thg other as shown| leading to the lamp. This mode of g t 
tness|in Figs. 6 and 7 Chey are each 2 ft. 5$ in. in dia- | connexions with the t 
en- | meter inside and 7 ft. 21 g over all, while; the arrangement of j 
gh |the contents of each is 29.9 cubic feet rhe | brelin system, but it g 
so, | form of each is, as will be seen from Fig. 6, a cy-| very cheap, while i nd in practice to serve all 
rd the | linder terminated by spherical ends. The reser the purposes of a more elaborate arrangement 
work |} are made of wrought-iron plates 0.275 in. th | The lamps employed are, as we have already 
the joints being all double-rvetted, and they are | stated, the invention of M. Maroni, the chef 
the | intended to be charged at a pressure of seven ati | serrice of the railways of Upper Italy, and the} 
ig. 4, | speres effective, or 103 Ib. per square i | very well adapted for their purpose, From a de- 
s the The two reservoirs are connected by a copper | scription of his lamps, published by M. Maroni, wé 


| give the following particulars The lamp is made 
lof thin sheet iron, and ita body, which is cy- 
l al in form, is of such diameter as to fit tl 
holes on the roof provided for the ordinar l 
lamps; this enables the gas and oil lamps to 
used indifferently on the same vehicles as 
icies of the traffic n ay require Referring to 


he detail views of M. Maroni’s lamp, given 








e Ae at 
| seen that it consists of thre: princi; al pa J 
the cylindrical body E, which fits the soy t] 
roof; the ground-glass globe A, which surrounds 
the flame and descends belov he level of the roof 





of the compartment I i, I 
serves also as a chimney, and is provided with 
| Openings for the admission of air. te 
| “When the cock S, situated on the roof of t 
carriage, is op ened, the gas passes throug! I 

e @ B, Fig. 13, to a steatite burner placed @ 


, 
they 


hown. The glass globe is held by three sect 
leec, and is fixed sufficiently firm to prevent 1@ 
being —— d by the motion of the carriage. The 
openings between the supporting arms ar‘ 


| sleeaty stoned by a turned iron dise D, which is em- 
| ployed to protect the flame—which is very smali— 
from the action of any violent current of air, 4! 


] he 





mrpa©rt- 


| by the passengers from the interior of the compart 
ment 
The cylindrical body of the lamp is pierced wi 


r t 


the 


| r lam s 
3, this diaphragm | combustion of the gas. The cover of the lamp }, 


e 


|as will be seen, movable, being hinged at K, wh 
+ 
ib 
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étted with @ chimney I to discharge the products 
¢ eombustion. It also carries a reflector G, Fig. 13, 
imes its proper position above the flame 


which &55UM) r : 
the lamp is closed. The lighting of the 


s, when the lamp is in place, about an 





j 


| 


| 


cted by opening the cover of the lamp. | 
e seen from the views we give, the top of | per 1000 cubic feet consumed. 





26 4 

Manufacture ose eve , 1 6 4 
Compression ove oes ose ove 047 
Distribution ose eee eee 019 9 
Total eee eee ies 808 


Each 1000 cubic feet we may add will suffice on 


h below the roof of the compartment, and the/| the average to supply 28 burners for a period of 


er is thus effectually lighted. 





We may a 
urin and Modane, to which the system of lighting 
, ribed is applied, consists generally of 
r nine carriages, each with three compart- 
and from the nature of the traffic carriages 
ar r added to nor taken off the train at inter- 
stations. For this reason it has not been 
1 necessary to retain the auxiliary reser 
r the pipe couplings which form features in | 
the Cambrelin system The cost of fitting up the 
on the railways of Upper Italy is as} 
f 
Cost of Fitting up Ia ig Van with Reservoirs. 4 
£s. d. 
. r ‘wr ht iron eve 16 O ¢ 
l k for fitting pipe ... _ 012 O 
2 hig res ks for reser r 140 
1 r » gaug . . 1 4 
sure regulator (B tillon system) 112 
l kK tor r ng the gas delivery ; 
l water ga ° 0 2 3 
19 ft. 8 un t pper pipe (at © francs 
per metr ip ae O14 5 
4 ft smaller copper pipe ee 0 1 6 
8 ft I n pipe for roof 0 4 4 
4 -iron pipe for roof 
smaller size) ... oes eee 0 0 9 
4 ‘t.3 in. of india-rubber pipe ... 0 710 
l copper connecting pipe ae 023 4 
Bolts, fastenings, &c. (88 Ib.) 019 3 
Wood for supports of reservoirs, &., ... O1ll 8 
Labour and miscellaneous eco 210 4 


IL. Cost of Fitting up a Carriage with Three Compartments 
a 4 
amps on the Maroni system (com- 
plete) see eee eee 5 8 O 


19 ft. Sin. of india- rubber tubing oes 116 9 
ae 
We have already stated that the reservoirs con- 
the gas obtained from the Boghead coal, com- 
sed to a pressure of seven atmospheres, and that 


ras is supplied to the burners at a pressure of 
metres (1.26 in.) of water. 
tances the consumption of each burner is 
ubic feet per hour, and the photo- 
h burner is equal to ]2 candles, 
e light is obtained for reading in all 
f the compartments. The flame is small— 
in. to li in. high—and the light soft and 
, while from the arrangement of the lamps 
no heating of the compartments. Each 
we may add, is accompanied by a man specially 
ff to attend to the gas apparatus. 
rhe current expenses of carrying out this system 
f lighting by gas for the period of one month have 


shed to us as follows: 





I. Production of the Gaa. 


274 eubic feet of Boghead coal ose fe 
Coke for heating retorts eee 613 90 
Labour (one man) ove 2 8 3 


‘1d. of moss for the purihers ... one uv Y 


1618 4 
12,820 cubic feet, and the cost 
} eubic feet. 


Il. Cost of Compression. 


£eed 

Coke for the steam boiler ene a oe 

Wood for lighting fires ... asp ose 0 6 6 

Labour (one engine driver) eee £4 0 

Oil for engine and pump ove a 

Cotton waste a ete ese 0 8 0 

‘acking for stuffing boxes 04 0 

cmsebinanies 

S 3 © 

I st of compression was thus about 14s. 7d. per 100 
feet com pressed 

Ill. Cost of Distribution. 

£. «8. d 

Salaries of three gas men (31) days each) 1212 0 

Spirits of wine for lighting lamps coe 00 9 
India-rubber and leather washer for 

high-pressure cocks ... 60 5 

1213 2 


, The cost of distribution was thus at the rate of 1%. 9d. per 
') eubnie feet 


id here that the direct trains eceserd In concluding our notice of this system of light- 


Under these 


25 hours. 


ling we may congratulate M. Amilhau, the Director 
| General of the ¢ ompagnie de la Haute Italie, on 
lthe success with which he has introduced this mode 
|of lighting the international trains through the 
| Mont Cenis tunnel, and on the additional comfort 
| he has thus afforded to the passengers over his lines 

We have also to acknowledge our indebtedness to 
Mr. F. Kossuth, C.E., for having furnished us with 
| particulars and data concerning this mode of light- 
ing, while finally, we may direct attention to a 
memoire on this subject written by M. O. Lattes, an 
engineer of Turin, which will be read with interest 
¢ 


by those having the lighting of railway trains under 


their charge. 


COLOGNE AND ITS INDUSTRIES. 

AmonGst the number of our readers who have, on 
their way to or from a trip on the Rhine, madea 
halt at the ancient city, of Cologne, few probably 
have thought of that town as an important industrial 
centre, Bent onan autumn holiday, and anxious for 
the most part to getrid of businessand its associations, 
the majority of the visitors at Cologne are apt to 
devote more attention to its antiquities and to its 
glorious cathedral—now, we understand, really in a 
fair way towards completion—than to the important 
industrial establishments which are to be found in 
its immediate vicinity. Yet Cologne is essentially 
a great commercial and industrial centre, and in the 
present and some subsequent articles we propose to 
trace briefly its history and to describe some of the 
more important manufacturing establishments which 
have contributed to its present prosperity. 

Situated as it isin the heart of a most fertile dis- 
trict, andin an admirable position on the great artery 
of Germany, Cologne has for centuries held a lead- 
ing position amongst the mercantile and industrial 
cities on the Rhine. The city, in fact, holds a most 
important position between the chief ports of the 
Netherlands and the southern provinces of Ger- 
| many, and this position long ago led to its being one 
lof the important storehouses on the one hand for the 
foreign products imported into the Netherlands, 
land on the other for produce from South Germany. | 
|Thus, even before the formation of the Hanseatic 
League—that important body organised in the latter 
half of the twelfth century—we find that Cologne 
had attained a high degree of development, while 
the merchants of Cologne had concluded with 
various foreign countries important commercial 
| treaties which gave them great advantages. As early 
as the tenth century, in fact, the Cologne merchants 
conveyed goods in their own ships to London, an 
undertaking of no small difficulty at that time, con- 
sidering the small amount of nautical and geo- 
graphical knowledge then existing. At London their 
landing-place was at Billingsgate Market, near to 
which they had their own warehouse, known as the 
Guildhall of Cologne, a name subsequently changed 
to that of the Guildhall of the Germans, when the 
Cologne merchants began to be joine d by those of 

other commercial towns—and-notably of Lubeck— 

| in the conveyance of merchandise to London. 

| After the formation of the Hanseatic League in 

the reign of Frederick I, (Barbarossa), the indus- 

trial and commercial progress of ¢ ologne became 

still more marked, This powerful German com- 

mercial association for centuries ruled over the 

main roads and markets of Northern and Western 

Germany, as well as in the Netherlands, Denmark, 

Prus ia, a large portion of Scandinavia, Sweden, 

and Russia, organising commerce according to fixed 

laws, forcing powerful kings by its armies to the 

acknowledgment of its resolutions, and protecting 

the goods of the travelling merchant and the in- 

dustries of striving citizens in a way that was beyond 

the power of the feeble Governments of the countries 

in which it had influence. ‘This Hanseatic League 

| counted the merchants of Cologne amongst its most | 
| faithful and active members, and under these cir- } 
| cumstances the city attained one of the most re-| 
| spected positions amongst the manufacturing and | 


; 














| 
} 


The cost per 1000 cubie feet used may thus be| commercial towns of Europe At the time, too, 


summarised as follows 


when the league was in the zenith of its power, the 


commercial relations between Cologne and England 
were materially extended and strengthened, and it 


| was at London that many of the Cologne merchanta 
| made the bulk of their fortunes, they having at our 
| capital their own warehouses and stores, as well as 


a staff of clerks and sworn secretaries, 

The discovery of America and of the sea route to 
the East Indies seriously undermined the position 
of the Hanseatic League, and exercised a disastrous 
influence on its power, while they also produced a 
change in the position of Cologne, The science of 
navigation became greatly developed, the principal 
markets obtained independent supplies, the com- 
mercial relations between nations became more inti- 
mate and free, and Cologne, the proud city which 
had so long occupied a leading position in the com- 
mercial world, suffered from the combination of 
circumstances and began to decline. This decline 
was accelerated by the political chaos which existed 
during the last century, and which prevented pro- 
gress and the development of German national and 
political life. This state of affairs was not to last 
however, for a turning point was at length reached, 
and after the fall of Napoleon, when the Rhenish pro- 
vinces became a part of the Prussian monarchy, 
Cologne again reared its head and became the grand 
centre of Khenish industry and commerce, 

We have, in the foregoing remarks, taken a brief 
survey of the early progress of Cologne, but it is 
not the purpose of this article to enter into the de- 
tails of its history, or to trace the effect of the in- 
troduction of steam navigation on the Rhine in 
1826, of the construction of railways, of the bene- 
ficial influence of the Prussian Government, or of 
the many causes which have contributed to make 
Cologne what it is to-day. It is our object rather 
to speak of things as they are; to give an account 
of the important network of railways which has 
Cologne for its centre, to report briefly on the lead- 
ing industrial establishments within the city, and to 
describe in greater or less detail some of those ex- 
tensive works which—owing to Cologne being a 
Prussian fortress—have been established outside 
the boundaries of the city and second rayon of the 
fortifications, 

Apart from the general beneficial effect due to 
the introduction of railways it became evident that 
the formation of a connexion by railway between 
Cologne and the Belgian frontier—a connexion 
proposed early in the third decade of the present 
century -would be productive of spe cial benefits to 
Cologne, opening out, as it would, entirely new 
channels for commerce, Under these circumstances 
no efforts were spared to promote the construction 
of a railway between Cologne and Antwerp, and 
in 1835 the Rhenish Railway Company was formed. 
On the 2nd of August, 1839, this company opened 
its line from Cologne to Miingersdorf, on the Ist 
of September, 1541, a further length was opened to 
Aix-la-Chapelle, and in 1543 the line was completed 
to the Belgian frontier. ‘The connexion with South 
Germany—an object which had been kept in view 
when the line between Cologne and Bonn was com- 
pleted, and opened on the 15th of February, 
1844—was completed by the Cologne and Bingen 
line in 1859, whilst at the same time Cologne was 
connected 
Crefeld and Neuss, with Holland by a failway on 
the right-hand bank of the Rhine, and with the 
Eastern provinces by the construction of the 
Cologne-Minden Railway. 

The further development of the network of 
Rhenish and Westphalian railways brought Cologne 
into still closer connexion with the centres of West- 

yhalian industry. ‘Thus the construction of the 

Jeutz-Giessen railway on the one side opened to 
Cologne the metallurgical resources of the Siegen 
district, and the route tothe south-east of Germany, 
and on the other the Cologne-Emden line gave a 
direct channel for the trafic to the North Sea; 
whilst the connexion between the city and th 
eastern provinces of Germany was made still more 
complete by the construction of a fixed bridge over 
the Khine at Cologne, a work which was commenced 
in 1855 and completed in 1859. 

The Rhenish railway above mentioned, and which 
up to the present time has been developed as the 
most important line on the left bank of the Rhine, 
consists of the following sections 

1. The Cologne-Herbesthal line, from the fixed 

railway bridge at Cologne to the Belgian 
frontier, with branches from the station at 
Stolberg into the Stulberg valley, from Stol- 
berg to Alsdorf, and from Eschweiler to the 
industrial establishments on the Ichenberg. 


by railway with the lower Khine rid 
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AGES THE [IR SANTI AR Y 
REFORM.* 
Mr. James Howarp, Bedforl. 
.—R val of Sanitary Scien 
sod on many subsequent oecasions 
ent date, the London Farmers’ Club has 
f the sewage of our towns and 
larly enough, it has never once turned its 
juestion of village sewage and 
n of our rural population therein in- 


y y home 


hree months after thé subjects for discussion 


select y the committee of the elub the 





racted a large share of public 
ndition of our rural population. 

‘ special commissioners” would 
hed to the disturbed districts, and graphic 
morning after morning, would have 
y the daily papers, [ should pro- 
n handling a subject which was short! 
ntion of so many able men. There ar 








eountry 








ssi0n vhich by the members of this 
w light on some of the problems yet 
peech the present Prime Minister of 
arkat statement occurred that “ the first 
! ter should be the health of the 
rac ke ministers in another sphere, did 
| e that the work was 
/bserved, 
nm sanitary 
t - n you too strongly my econ- 
ety umting 
The Prime 
we!l-known 
th ” My 
t enforce 
agricul 
i rting t egislature in carrying 
a thorough, and a beneficent system of 








members and th 


untry has arrived 
paid cleanliness, and a 
by its members of the laws which govern 
ks, the Romans, the Egyptians—to say 
ind them faithful reeords, 
re and in the ruins cf their cities, of the 
I nliness and its kindred subj 

rance, extending 
ration has witnessed 





been made in sanitary science, and, as Dr. 
has remarked, when the time comes for 
y of the re ign of Queen Victoria, ae 
it will be found that all 
y rea portance f + coeising the pull 
brilliant Victorian era. 
juote sensational paragraphs from the 
as weil as from other sources 
at any length to prove 
1 preatiy ir eed of samjtary reform 
§ pleasing picture, we 
things exists in many, 
st of our villeges, which, as members of 
nity, we deplore and would gladly see 
1s as great or greater need of 
ties es not help the case, for, asa 
gham radical, in a recent article in 
ellers in towns ought to be 
acd its justice should make 
lords and farmers in the 
beral than others. Both 
powerless to deal with the evil 
rely personal exertion, and they 
concert measures together for discoverin 


t ena nents, 
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p time in attempting 
ngth, the necessity for reform ; still I can- 
n without remark. | happen to reside 
unties in England. The Dukes 
luring the past thirty years, erected many 
andeome labourers’ cottages 
ned out a variety of sanitary improvements 
forts to raise the labourers con- 
ther proprietors, many of whom, I am 
wed their example, and y« t what « Ww 
gs in many of the v 
inty ? Lf time permitted, I « 
f the Rural Sanit 
tt t 1 scenes as appalli 


ar r 





g und revolt ng 
lin Mr illey’s or Dr. Fraser's (the present 
reports to the late government 

ev 1 of water, and 

by the roadside; families her i 

r human dwellings, with 
imodation, and with foul middens 
vercrowding (against w i 
20w, the law has not provided a 
1 rof the northern division of the 
states “itis a common thing t 
r six, and even seven or eigh t sons 

ne, or at most, two smal 
r efficient means of ventilation. 
f my professional work, been 
of the 
in bed, and when the state of the room 
4 "Having alluded to such conditions 
m namty, and common decency, h« 
ertile source of the scrofulous Clseases 
ur population can be conceived.’ 
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» the Farmers’ Club. 


rural distriets between capital and labour | 
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the Public Health Act pate the various 


Until the passing of t 
as rural districts were « rned, wer 


Acta, 





Sanitary 





all but a dead letter, and us ‘ I Act of 1872, which, I 
| may remark, was passed with the general concurrence of the 
public, although deficient in many particulars (a point I pro- 
pose to take up at a later st ) wa s nportant in this 
partigular, it rendered the action of local authorities com- 
pulsory, so that most of the evils which exist@an no longer 
be shirked, but must be dealt with in some way or other. 
Without. dwelling further upon the present eondition of our 
villages, or wasting time in di sing theories, I propose 
at once to pr i to th wor ractical question, W hat 
can bed one to remedy the existing evils ? and in the first place 
I will take up the qu 1 of that essential requirement of 
every community water. 

f } 


1estion, and questions of a practical | 





THE NORTH. 
Giaseow, Wednesday 
Glasqow Pig Iron Market.—There was good demand 
for makers’ iron last Thursday, and the warrant market w 
strong. The first transa 
wllowed by the same price for cas 
changed hands altogether. Gartsherrie No. I was advance 
from 12s. 6d. per ton to 105s. No business was report : 
the afternoon, and buyers were nomir offering * 9d 
sellers asking Sis. Friday's market was also firm, and a larg 
amount of business was transacted. Prices ranged betw 
#38. 9d. and 84s, 6d. On Monday the market w very 
rrier 7 and a good business was dor I 
to 85s. Makers etil conti: if 


NOTES FROM 








ion was S4s. a Month ope 


and about 6010 tons 





























" tendene *y to advar I s. There was still a 
tendency t her prices y rday, and about tons 
changed hands at ‘Sa, $d. to + the closing being rather 
buyers at Sis. 9d. The amoufit of business done to-day, and 
the feeling that prevailed, showed that there was no expec- 
tation »wer prices being se t antime. Instead 
ofa falling in the shipments, as is « mon at this time 
} ot the year, there ls now & sort of ,ont part of foreign 
purchusers in t fear that much higher rat will have to be 
paid. he consequence is that makers of specia is are 
stil! raising their prices. The American demand w increasing. 
and altogether the home trade has as rt ya 
This morning about 5000 tons were done at from 84ts. to 8ds 
cash, closing rather sellers at 84s. 9 In the afternoon the 


over many ceon- | 
@ gradual! | 
already | 


mwnarket bea steady, buyers were 


3d. per ton higher. The followi 











a. deed 
G.m.b., at Glasgow me 690 800 
Gartsherrie ,, ose oe 105 0 #36 
Coltness * eos ose one 105 0 FS 6 
Summerilee *” eee ove 98 6 582 0 
’ oes oe 040 810 
l eve } RO 
Clyd kL Uv 
Govan, at Br 1w : . ~ ) 
Lang a] att t Dundas a t Sa UV 
Ca r ’ ] S5 
Glengarnock, at Ardrossar oe 96 0 826 
I tor os ale} 79 6 
Dalmellington Ay 0 79 6 
Carron, at Grangemouth, selected ] } ~s 
Shotts, at I ow 102 6 826 
K inne at Bo'ness ) 776 
(The above all de a LOoDe e.) 
Bar iror ° eee ove 1 
Nail r ‘ one . l 
The Fit Ir Trade.—At present there is a very 
stagnant condition in the manu i r tra : indeed, 
tt r are even fewer ra i I ket now than there 
were a fortnigho g , riv t 8s a reaily 
weil employed, t at ist €x not 


The Marine Eng 
hiy iding yard 


have iat y been expe 





siackness, and in som 


























ases nut 
A reduction of 15} 
to the men in the e yu ! 
shipbui lers and engineers, (ias 
ure expected to follow t 
n; the notice, however 
ct in three montha, as iyne, but at e next 
weekly or fortnightly pay 
New Contracts f Iron 3 Sh l s 
{ act r building two new i war *& [ 
t 1 for tl British Governme i e just A closed 
with M r K rt Napier and Sons, and M s. John 
I rand ( iu w, the offer two hrins 
been pecs ] 4 r jm ar 
ral rece ' t | , if 
Tt new sl ps 4 na am} r 
respectiveiy are it y varyit in 
i engines a ‘ PE yt i ra ve be 
f K ate r power, Wh the | y power 
nt ‘ screw f | i 
easels W I I gth, 2 breadth t ar 
epth of i, 42 & At sent ther : 
amount work and ix Cly for the B { rn- 
t Messrs. } and Sons hav uring t t thr 
jaubcoe il tw pos gu zy and ha 4 tiers 
building for Her Majesty's na Lhey ha als a te 
compound engines f the ‘ ke and M 
Messrs. Elder are bu ng compound engines for the arrmour- 
ted turret shup x1 v. wi tet the 
most powertu war vessel in the navy lhese latter engines 
are alune to cost 120.0001, a sum equal to the pr i yf 
| the largest ciasé of Dritiso Mercuant seauiel pick 
Last Month's Launches on the Clyde —There were twenty- 
two vessele launched on the Clyde last month, of a total of 
2 tous, making for the ten mouths of the present year, | 








163 vessels and 217,500 tons. It will be seen a that the veasels 
launched last month were on the average of rather more than 
1000 tons burthen, which is rather under the average of the 
last year or so; but amongst the twenty-two vessels there 
were two of a total of 9560 tons—the Inman liner, City of 
Berlin, and the Cunard liner, Scythia. 


yde Trust—Engineers’ Quarterly Report-—A very ela- 
berate and comprehensive report was submitted by Mr. 
Deas, C.E., to the Clyde Navigation Trustees, at their ordi- 
nary monthly meeting yesterday. It dealt with the dredging 
erations during last quarter, the harbour works, the river 
works, and the Dalmuir works, and the work to be under- 
taken during the present quarter. Better progress is now 
waking with the Stobeross Docks contract, and the trustees’ 
wn works are proceeding very vigorously. 
Dundee Harbour Works—From the engineer's report 
itted to » Dundee Harbour Commissioners’ meeting 
it was shown that excellent progress was being 
various works that are in hand in connexion 















Al « Harbour Works.—The operations at the harbour 
ovement works (Aberdeen) are now about stopped for 
e season. During the summer comparatively little wa 
ne to the sea works, most of the workmen having been 
employed preparing staging , plant, &c., for commencing the 
extension of the north pier next season. Most of the plant 
was at the Torry side of the harbour entrance, and the trans- 
ferring it to the north side was a laborious and tedious 

1g. 

fi 





The ground available at the land end of the 
workshops, for mixing concrete, &c., was very 
ted the reclaiming of a considerab'ec 
space from the sands and the building of asea wall. This 
has given employment to a large number of workux The 
preliminary work is now, however, pretty far advanced, and 
next spring, if no unexpected difficulties arise, operations will 
be begun at the sea end, The building of the north pier will 

a much more difficult undertaking than the formation of 
the new south breakwater, inasmuch as the foundation of 
he former is on sand, while that of the latter was on rock 
The Harbour Commissioners have accepted a tender given 
in by Messrs. William Simons, Renfrew, amounting to 
21031. 1és., for the construction of a steam hopper barge 


capable of depositing fity-ton begs of concrete in connexion 


1 the north pier works. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesseoves, Wednesday. 
Market.—Yesterday the demand for 
iron on "Change at Middlesbrough was not so good as it 
s last week, but makers were firm in their quotations, and 
65s. per ton. Consumers are hold- 
ing off in the belief and hope that prices will be lower. 
Makers, however, do not care to sell for forward delivery, and 


The Cleveland Iron 
peg 
i 


“ 
No. 3 was again sold at 





are quite content to be ruled by the market, which in Cle 
ind is regulated by the laws of supply and demand, speeu- 





lation having little 


ast furnacs 


or po influence in fixing prices. The 
6 in operation are working well, anda great 
al of pig iron is being sent to Scotland and to ¢ 
; cks are vi ry iow, and are pot iikely to Locrease until 
there are more blast furnaces blowing. 


| Finished Iron Trade.—It is matter for regret that 
the finished iron trade is in a most unsatisfactory condition. 
There are no rail orders to be had, and some of the largest 
rail mills in the North of England are standing idle. Uniess 
some contracts are obtained soon a large number of men will 
be thrown out of work during the winter. We know that 
in Cleveland there are firms actually working off rail con- 
tracts at a loss. Desponding prophe ts say that the best days 
of the North of England rail trade are gone, and that steel 
rails wi'l entirely supersede iron rails. There can be no doubt 
that the use of steel rails is advocated by many men who 
practically have the power to decide whether the iron rail 
shall be discontinued, and it is believed that as the difference 

f price between the iron and steel rails is so small the 
general adoption of the latter is only a question of a com- 
paratively short time. Should the use of steel rails be pre- 
for the Cieveland makers, who have hitherto 
with any district in the world in rail 
liscover a nethod of making steel rails cut of 
at such a price as will enable them to maintain 
been acquired at the cost of great 
fatigabie industry, an i astonish- 
maiair state and the de- 


mtinental 

















ferred, it will be 
been able to eompete 





making, t 
Cleveland pig 
their position which has 





Jabour, immense capital, in 
trade is 





ing enterprise. The 




















mand for plates continues good. One or two works on Tecs- 
ide have some trouble with their workmen at present about 
wage 

The Coal and ¢ Trade.—There is very little alteration 
nt cor f the coal and coke trades. Lil kinds of 
1°] can be bought at w prices, and seciog that so many 

n works are only partially at work, there is no probability 
{ als being advar price 

The D peer {f Salt at Port Clarence.—The discovery 

ealt at the iron works of Messrs. Bell Brothers, Port 
Cla ¢, Middlesbrough, which fact we mentioned a few 
weeks ago, is wcting a good deal of attention. The firm, 
* ve 1 boring for some time, have tained pic 
of rock salt Their neighbours on the south side of the 
lees, Messrs. Bolekow, Vaughan, and Co., reached salt | 

ring a good ago, and have recer ! 

aft for the purpose of working the 

perations are discontinued. 


and Shi pbuilding. —Both those important 


Kagineering 
» Tyne, Wear, Tees, and Humber, 


branches of industry on th 
are exceedingly active. 

Raita 1x Bete “.—The Belgian State Railways adavinis- 
tration has let a soleil for 6000 tons of iron rails at 61. 4s. 
per ten. 
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HORIZONTAL BORING MACHIN} 


We ilustrate on the present pa a | zontal 
and mortising machine netructed by t Sa b 
chinen-fabrik of Chemnitz This whil ' 
tr ¥ " k. ta I ar 4 
the Kk work chara ris i ‘ working 
chinery Compared with t r ary vert r 
mort g machine, the “a aeas 

v a, ite mov ents ca ao freeiy t 

means are provided of quickly gt 
w r 

I et. mor er, it t ce 4 f ra 

ra at i 


NOTES FROM SOUTH YORKSHIRE! 








} 4 “ 
T * s T & ’ | | . . 
? ” ” v ’ ¢ 
» firms , nt . : n 
’ paet { 1 ! t . t t 
thar t thr ave’ work reek. W " w of 
ere at t current a“ ne stated 
\! re John Hrown and ‘ \ W ork n aoe kK 
r . ‘ y i. per t ar " 
t vy @e epte with some st t r 
‘ Offices of t South J re M rs' A 
I new es ft as” t be v were 
on Monday with cons r mor y «a 
corner of two roads, and ar t t I an onde 
ar ture. T site is 1375 yards area, of w the 
themselves occupy 454 yards Ihere are several <« 
rooms, book-rooma, & as we sa we ed up « 
chamber 50 ft. by 25 ff There ate aleo houses for th 
secretarie The whole has cost s t g like & 
gether 
Rumoured Probable Co-operative Tron and Steel W 
Con s.—There is a rumour in circulation that some 
& heffie les unionists ssatistied with the way in w 





they allege workmen are treated, and the smail shar 
obtain of the large prohts { prosperous times, are al 
‘ ‘ 





initiate a system of cx pe re iron and steel making 
working on an extensive scaie in this towr 

Fatal ¢ iery Explosion near Sheffield An explosi 
firedamy n all probability oecasioned by the use of nake 
candies, took place last week at the Drift ( ery (belor 
to Mr. John Crowley). Wincobank, near Sheffield The 


i 
is spector Sir I N. Wardell, startir g that the ma ter was 
one which would require much time and care to proper'y 
¢ i at 

N Blast Furnaces at Ilkeston.—The Stanton 
Company, near Ilkeston, have just biown in two new 
furnaces, and are engaged in erecting three others. The 


wash Valley Iron Company are a putting up tw 
furnaces of the most modern design at Likeston 











Fall in the Pri f Hard ¢ Some of the local pro 
ducers of hard coke for stee'-melting purposes have were 
their prices to ab at 22a. Od. per ton. Uther firms are quot 
os. ' per ton wer 

Rise in the Pr f ¢—The members of the § 
Yorkshire Coalowners’ Association, as well as most of t 
I) ’ e ( ry proprietors, ! posed an add 
ls. per tom on the pr f all kinds of coal since Monday 
Nov. 2 Slack ww not included in this arrangement 

7 West Yorks ( ers’ Wi : Tt West York 
bir rs and their employers uin conferred on Monday 
at Leeds, and it was agreed the men shall resume work 
on the previous terms fora fortnight, during which period 
t ju ns in dispute are to be referred to arbitration. 

Sundry Engineering Matters.—It is rumoured that 
Lor n and North-Western Railway Company is like 
revive its old scheme for a line of railway direct from Sheff 
t Kuxton A new colliery is about ¢t te ypened ut at 
Darna near Sheffield, the shaft to be near Darnall 
lia The Kailway Foundry, Barnsley, has just produced 
a pair of pu wheels, 18 ft. in diameter, for the New Silk- 
stone Colliery leyland, and has others in hand for 


Viewarde leryv, a6 ‘ as for the Ebbw Vale and vari 


large pits in South Wales 














Caxapras TELBORArHY A contract for the erection 
telegrap! ne f » Wint peg t Fort Pe y, adistance of 
miles, has been let to Mesers. Litton and Glass. Work 
perations are to be g mmer is y 

Tus Isertrvrion or ¢ Ewotxeers.—The members « 
this incors rated society ha is n informed by « 
that the session 1S,iow nmence on Tuesday th 
instant, and that t r gs Ww continued week 
until the end of May, witht exception of December 
2%th, and January the Oth I ry member and asso 
has the privilege of introducing one frend to each meet 
The annual general meeting, to receive and berate on 
report of the Council on the state of th Institution, an 
elect the officers for the following year, will be held on th 
Yind of December. Th nbers of all classes have beer 
urged to continue to exert their utmost endeavours to main 





tain the interests of the Institution— 
bung original communications, eithe 





I 
t ! 

cussion at the meetings, or for printing in the publications — 
| 


by presenting | 


by taking part in the discussions, ar 
and reporte on engineering 





ing to the list of members, corrected to the Ist of October 
o 796 members, 1532 asso- 





last, there were then on the bo 





chales, 


2430 of all classes. 
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st was opened on Friday and adjourned, the Governm 
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last eight years has shown tl 


pe reeptit y compress nor her 
i rany other good joint, g 








If the unnecessary metal 
liagram No. 2% had been put into the 
increased the durati 
put poor metal into a slender stem. 
igid and so increases the wear of the head and the 


th of head, the thinner 








ase bas | 








that breadth of base « 
n the running side of the head is more than 
igh to counterbalance the centrifu 








for the library Accord- | time the question of strength becom: 


*Mr. Robert H. Sayre, 
alley Railroad, has adopted a patter 
o. 6, in which the base and hei 


> honorary members, and 257 students, togetl 
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Endurance, an 


uded from page 314.) 
made unnecessarily thick 


under a heavy traffi 


hickness of 





enths of steel does not 
eways, nor with a good 


it nany other way 
the following 
t adds little to the 
nnecessarily increases 
he stem of the rail in 
head, it would have 
It is more difficult to 


x tor 


It sometimes makes the 


fish-plate under the 


When the head becomes elongated by hammering and 
rushing its surface 


lds more than a thick 
a longitudinal strain 


to cut into the cross 
good white oak ties, 


ind under the rail; but 
is insufiicient with chestnut or other ties of soft wood u 
ke cypress, it is very elastic. 








With soft wood ties on a road 
they sh uld cover 4 per cent. of the 
rail, or the base sh she 

formerly im 
r permanent strain 


uid be 43 Inches wide, 
possible, or very 
good metal without a 
inch thickness at the 


ssure to the tie without 








s high with about 


= 7 
lhe preponderar 


gal force on curves.* 


the consumable 
arly worn off, at which 


a 





* prominent, even the 


igineer of the Lehigh 
> 


shown in diagram 


are bot 1 44 inches. 
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thinnest bare ts heavier than the res 





so, but part of what is left of the head being compress 
ther part is permanently strained, and hence is lia 
reak overatie. Metal, for strength, should, therefor 
; at into the head rather than the base. A rai! genera 
breaks not from weakness of the base but from injury to | 
ead. A thin base saves metal and cx 
can be put into it. It prevents too great inflexibility. It is 
notorious that very rigid rails are more liable to break tha 
those moderately flexible. Instead of conformir 
slight irregularities and undulations of our American founda 
tions, a rigid rail can neither carry the we I 
points so far apart as those it is liable to rest upon, nor | 
jown to some intermediate support. 

The relative weights of the many conflicting considerations 
in favour of high and of low rails can be known only by 
experience. A high raii is more rigid, and theref 
head wears out faster, and under some circumstances ¢ 
rail is more liable to break. The heads of the rails 7 ir 
high, already referred to, did not wear nearly as long as the 
same sized heads on lower rails. Oa the other hand, a low 
rail does not give sufficient width 
ge of the wheel in contact w 
very low, is not stiff enough. Ex 
sanctioned a height of about 44 inches for rails of 60 pour 
weight per yard, and over 4 inches for those between and 
60 pounds, and 34 inches for those under 50 pounds. Many 
who once strongly objected to these heights now ad 
tbh m. 

The reasons for light base and stem, and for putting all the 


t Only good meta 




























to the fish-plate, bring 
hi 


t 
perience seems to par 











metal possible in the head, suggest the question, why rt 
make all head? In other words, why not use a rail, say 
nches square, which would weigh about 63 pounds to t 
yard Besides the inconveniences of so low a rail, and t 


greater risk of poor metal, it would be too flexible, if not at 
first, certainly when partially worn ; while the rail with stem 
and base would be stiff enough when much more worn ; and 
with so narrow a bearing the square bar would cut int 
tie, and the connexions would be unsatisfactory. 

In the patterns of rails hereinafter recommended, the head 

ntains 45 to 50 per cent. of all the metal. We prefer 4 
cent. to anything less, except for a road but little use 
such a road the rail must be nearly as strong as on any ‘ 
but wearing endurance is not required. 

E.xperience has shown that the thickness commonly ac 
for stem and base is from one to three-sixteenths inch mor 
than is necessary, adding a nearly useless weight of ab 
per cent.to the weight and cost of the rail; or, f 
30,000,000 dols. to the cost of the rails now laid in this « 
As rails often break from punching the stems and slotting ‘© 
bases, and the fracture begins in those parts, we may fair 
be asked if this danger would not be diminished by makinZ 
them heavier. Doubtless it would ; but that would be a very 
expensive way of diminishing the danger, while it can ¢8*! 5 
and cheaply be prevented by proper fishing with a long ** 
fish-plate extending far past the last hole in the direction 
the middle of the rail, with broad plane surfaces of conts 


‘ 
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between rail and plate, with flat slopes of shoulders, in which 
ease the bolts and nuts do not work loose, the plate bears the 
head and the weight on it, and caaries it to a distance from 
the ends of the rail, and the rest of the rail, near the end, has 
nothing to do With other than fish joints, we admit, there 
i some weight in this objection. 

Bolt holes should be drilled, not punched, through the 
stem. The base should not be notched at all, but the rail 
held from travelling longitudinally by straps connecting 
fish-bolts and ties. 

The committee, as now advised, is of opinion that the 
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Mr. O. Chanute, chief engineer, Erie Railway, and member 
of the committee, proposes to adopt the form No.6 for the 
Erie Railway. 

The committee cannot see any definite relation between 
the proper weight of a rail and the weight of a wheel rolling 
over it. Of course the rail, both when new and when fully 
worn, must be strong enough to carry the weight between 
the most distant actual supports, and to distribute that 
weight among adjacent supports. As this depends on the 


residual part of the rail, there is, within certain limits, a | 
‘the rails represeated in the diagrams are sufficient to carry 


sort of rule-of-thumb relation between the weight of that 








369 


same machinery, but it would be folly to put on as heavy 
a head for a light traffic road as for a heavy traffic. 
A poor rail gives out by coming to pieces, a good 
one by wearing down the head; neither is cured by general 
increase of weight. If our ties were always sound and solid 


| and their surtaces in the same plane, the lightest rails in 


common use would be sufficient for strength and stiff- 


| ness. But this is not always the condition, and the frost 


makes it worse by heaving the road-bed unequally. 
Supposing the actual sup to be 5 ft. apart or under, 
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patterns shown in the sections annexed, Nos. 1 and 2 for iron, 
sf and for 4 either first-rate iron and steel, the 
weights being respectively 62 Ib., 53 lb., and 56 Ib 
to the yard, all formed aceording to the foregoing principles 
sre substantially of the right form and proportions, unless 
the machinery is extravagantly heavy. Many thousands of 
tons of the Ist, 2nd, and 4th of these patterns, and many 
hundreds of the 3rd, bave stood the test of several years’ ex- 
perience under a heavy traffic, especially on the different 
roads between Baltimore and New York. The corners, at 
the bottom and outside of the head, should rot be so much 
as in the first four of these patterns, but the sides and bottom 
of the head should be brought very nearly to a sharp edge, 
a8 represented by the dotted lines. This would give greater 
wearing surface on the sides of the head, and greater bear 
ing surface for the fish-plate, and would not increase the | 
weight 4 Ib. per yard or oo than 0.4 ton per mile.* + 


r atee! 


50 Ib.. 


* For some particulars of experience with rails of the first 
four of these patterns, the committee refer to the annexed 
memoir contributed by their chairman. 

+ Mr. Sayre has slightly bevelled the upper part of the 
head in the rail shown in No. 6. This makes weight and cost 
about 1 per cent. less than if the sides were carried vertically | 
=p, and consumable area, and therefore endurance, 3 per 
cent. less. His object is to save the flanges of the wheels. | 
~ committee is not prepared to give an opinion on this | 
eature. 








7 ~ 











part and the weight ona wheel. But if patterns or materials 
differ widely, even that relation fails. That most important 
to consider is, between the weight on a wheel and the hard- 
ness, elasticity, and breadth of the metal in the head. The 
proper relation of the consumable part of the rail is not with 





the traffic. The relations of breadth of base are with 
weight on rail end amount and hardness of timber under it. 
As the weights of different parts of the rail should be 
adapted to different purposes, and so follow different rules, 
the parts should not be increased proportionally, but each 
according to the duty it isto perform. Nearly as strong a 


rail is required for @ light as for a heavy traffic, with the 


the loads. According to more than 109 trials made under 
the direction of the chairman of the committee several years 
ago, with rails on supports 15 ft. apart, the deflections of 
these rails were as follows: Of the 62 Ib. iron rail, 1.25 in., 
with 4400 |b. centre load; of the 5° Ib. iron rail, 1.57 in., 
with 3500 lb., and of the steel, shown by diagram No. 4, 
1.44in. with 8800 \ib. The calculated elongation of the 
bottom film of the rail was in each case one-fourteen-hun- 
dredth. In every instance the deflections continued to in- 
crease in proportion to the weights beyond those here given. 
The great distance between supports, of course, caused the 
twists and unsteadiness and lateral bends of the rail to 


show a worse result than if the supports had been nearer 


ther. With actual supporte 6 ft. apart, the rails should 
safely bear centre loads as follows : The 62 |b. rail, 13.200 Ib., 
with deflection of 0.14 in. ; the 50 1b. rail, 10,500 Ib. with 
deflection of 0.17 in., and the 56 1b. steel rail, 11,400 Ib. 
with deflection of 0.16 in. Occasional weights much heavier 
could be carried without sensible injury. For the partially 


| worn rails, the stiffares being less, the distance between 
the weight on a wheel, but with the amount and mode of actual supports would in moet cases be diminished by enabling 


| 
} 


| 





the rail to bend down to an intermediate support. But a 
more im t evidence that these rails are strong enough 
is, that after a heavy traflic for several years they do not 
break, whether new or with the head fully worn. As the 
actual bearings and other data for an imperfect or frost- 
heaved track are unknown, not calculation but experiences 
must decide what strength is sufficient. 
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Our rails do not give out for want of strength, bat from 





injury to the head, not always perceptible to the ey 
After « certain amount of such injury, additional strength 
postpones but does not prevent the destruction of the rail 
It is better ¢ prevent destruction by a little more and 
especially by a little better met the head, than merely t 
Pr tpone it by much more metal below the head 

The really itoportant inquiry is, what is the relat n bet weer 
the size and clasticnty of, and t weight on a wheel, and th 
wit hardness, and elast f the ¢t { ra 

Experiments made by Mr. Chanute show that a new 
tur l vir wher r arne es non ar 
aur niy about of four fa square : If, t 
for he weight or aw si t stat pree 
eu ! ra suria f v r sa 4 
I juare t ‘ ‘ mor If ti 
' ta . e tt Aa ‘ : r | “ 4 as m t 
* FA t <* r r ¥ lie 
t ] os t a“ ! va 18 t t 
. j 4 per ' , 
‘ k pia t t ar wer 

head and t ‘ t A 

’ vka t t 4 I . t at 

} tonly | t at Mla 
ear a al t ‘ v 4 
met t t " t f ' 
n | ar’ r pr t 1 A 
ta her ia r tit 

A weight of j ba W hee f 1 proba 
ca * very much more t t r r jua 

hi that w ca vl ” 
ear weight on th ‘ . “ rra 
r i y g nta 

{ re re pr : oy 

! ast 

a] “ t fy 
rea 4 ny} t ‘ 
lama, ma l t “ 8 
what to remedy but a genera nh proport 
to t? weight t tr a would ¥ t round VV 
therefore, conser that r r at we ght t 
load and rail should be adopt et very moderate 
limite for raile of the san patt ® i 
would be so local at ted as to | f no general us Ae 
an increase of w tint tem and ba may cause t 
greatryg ty, and th minish er rar hy asing 
wear and tracture, any ich ru w hat t be not merely 
useless but misc! 18 


The committee is, as yet, unprepared to go into detail on 

















the manufacture of rails. We remark that the manufacture 
has so improved in th country that patterns formerly 
inadm ble n aceount of lifficulty of r ng and risk 
of defects, and difficulties in « ng, are now readily produced 

A few general principles, already fa ar, may be briefly 
enumerate The top surlace « ld be very | l, and if 
possible elastic, and made of such materials and in such 
manner as to be uniform, especially where heavy machinery 
ia used ; t base should be of strong and, if } ble, « y 
luct t al, t ri ne ¢ straightening managed as 
t auee t manent etra ne par f the ra aa t 
another \ judicious increase 2 - per cent. to the 
cost of ordinary rails w fou r value But this ra 
pur ors Ww net often pa and ra makers have no fn 
couragement to put on the a ional work 

For testing rails t lrop and the dead weight have often 
been used t ‘ vely I " tt ra nly as a bea 
and t metal only as to brittleness iatrength. In Eng 
and, whe strength i t controlling consideration 

re the raila are double headed, the drop may be the best 

Dut here, where the ra lo not give out from weak 
ness but from wear, and where a certain amount of flexibility 
is conducive to the Dg ty the ra and where thers is 
only one bead, it is nota nt g except in comparing 
different rails of the same kir ind patters \ rail of light 
head and heary bare will g the best test with the drop, but 
tw t laste ara th a heavy head and light 
base The " wram N i not strong 
ff as the ¢ ra agram No. 1, and will not 

give so good results with th rop, but it ~s ast ten times 
as long Of course, Wwe would not reject it as one of many 
test Repeated tests commonly give us permanent set. What 
we really want is not the amount of set some weight or blow 
gives, but bow great the weight or blow can be without any 
eet ata 

Many years ago the chairman of the committee adopted the 
test ef hammering the rail to destruction Perh ups 4 ) 


tons were tested (by specimens taken at random) in this 

way; and the experience is, that the number of blows on any 

kind and pattern of rail very closely measures the lifetime of 
¢ 


that rail as compared with other: the same kind. It fully 
liscloses the defects of the rail, as brittleness, softness, bad 
welding, lamination, & This, however, does not give the 


relative endurance of iron ar steel. as it probably would if 
each was destroyed niy by honest wear. Steel | 
times as long as iron, not only because harder, stronger, more 
elastic and homogeneous, net coming to pieces, but perhaps 
mainly because as yet the weight on its surface is not great 
enough to crush it; whereas the weight on the same surface 
of iron, being too great for the material, crushes and destroys 
the fibre. A 

As most tests are related to the mode of manufacture, it is 
best to defer their consideration till the manufacture is con 
sider We only remark that the “ durometer” is advan- 
tage< usly used to test the hardness. Iron rails give out ve ry 
often from unequal hardness in the head, which makes it 
wear down in spots. This instrument can be used to detect 
any such inequality. 

“The endur 











f rails” is so dependent on their kind, 
quality, and form, and their foundations and ——s and on 
the grades, curves, &c., of the road, and on the speed of the 
trains, and size and weight on wheels, no definite average 
numerical results can be given without a much fuller re- 





| sponse from the different railroads than we have yet ob 


| the same time gave way in two or three year 
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tained. We shall hereafter give some particular resulte of | 


experience on this point The duration of a rail is as im- 
lefinite as the value of a horse or the size of a piece of chalk 
Some of the early rails were in use 25 or 50 years , whils 
new and larger rails laid in the same track during part of 
Verhaps the 
ereased their en- 





light hammering of carly times actually | 


lurane With heavy machinery ar high speeds @ rail 
ght carry 1,000,000 ton with very light machinery and 
mlerate speeds the same rail might carry 10,000,000 or 
Of course the means of increasing endurance, besides in- 


trreasing the sectional area of th osumat part of the rail 


are better metal, good vad is, moderate speeds, and 
|} moderate weights As other than engineering considerations 
ften control the weigh f machinery, the present excessiv« 


weights must be accepted as fixed 





One bvyious remedy, though only partia to increase 
t “ it top of the rail, so that the surfa ntact 
f cact ' , greater, the pr ire per square h 
‘ if the wei tonadriving si ) 
and ifs area of ntact witha ra vi i w square 
' pressure will be at the rate of 4 " per square 
but by increasing ti “ t 5 i the area of 
t s increased t ecju t I ire Ww pe 
nly per square inch Tt lamage dor to the 
in the former case must be a great many times as much 

. T ' 
Ar r as means of promoting endurance is to 


} 


ballast the road with stone broken very much smaller than 











| is ¢ istomary in this country, and cover 3 recent. or mor 
jof the span w th ties about 7 in. thick and not less thar 
is long The f ties does not depend mainly 
| vaug but on welg 1 bed ¢ sols vit. lengths 
jar j inott . Good ballast, in most situations 
put fir one track for 2000 d per mile. If the 
rails will lest r years with poor ballast, they w probably 
ast five with g l ii xperience ha metimes shown mu 
more than tha Torer * If the eost and is nvenien 
fa renewal is 4 lols., the present ve f renewals each 
; 104 
ir years ! ever with money ats percent. is 
sha 
wo 
12.620 dols.; each five years 732 s The dif 
u.4all 
ference, 2488 dols., is nearly per cent. more than the 
st of ballast. Besides the maintenance of the road-bed « 





| more elastic, does not wire-draw lik« n. 
| wir lraw 80 


| ing surface and the hardness of the meta 


¥: that of the unbailasted or badly 







allasted is next to nothir 
ballasted is very consider 


The last point on which we are called upon to report ws 
“the breakage of rails.’ We shall not dwell on such wel 
known causes as ties foo far apart, rotten or uneven, want 


f good ballast, road-bed yielding unequally under the weight 
£ 7 £ ] 





lepressions on the t p of the rail, est ally at the ends 
ateral angles at the joints, or sharp curves approximating 
angles, punching, slotting, and bad joints, nor shall we 
refer to obsolete appliances, such as chairs, &c. Nor st 

we do more than refer to the too great rigidity of rail by 


which, as before pointed out, their liability to break is in 


*reased, 
We call attention again t the elongation 
rail by too great weight on a wheel in propor 





manent strain is created on the rest of t 
gradually snapping the extended fibres or som 
ing the metal, resulting in ultimate fracture. 


that this is partially remedied by greater width of the top 
the rail. 

But why do rails break in winter especially 

1. Because the material is, as most of the committee think 
has been proved, really more brittle in very cold weather. 
\ccording to experiments reported by Sandberg, specimens 
requiring a drop to fall 39 ft. to break them with the ther 
mometer at 84 deg., we oken with the same drop falling 
11 ft. with the thermomet at lO deg. Different kinds of 
iron and eteel vary very much in this respect. Steel, though 
not 
may be questioned 
r steel is lowered by 











much when cold. B 
whether the limit of elasticity in 3 ] 
cold. If it is not, then cold alone would not endanger the 














rail it inordinate strain must be an essentia! condition of 
fracture 
2. The road-bed heaves irregular!y, causing the rail to bear 
on few points far apart. 
he road-bed being frozen hard becomes inelastic; and 
] points are not lowered to the lev f other supports 
by t weight 


4. The top of the head, being elongated, and a permanent 
longitudinal! strain thus created, co-operates with the other 
causes in producing fracture. 

5. Insufficient allowance for contraction by cold may 
cause a longitudinal tension acting against the fish-bolts. 

From a report on this subject from Mr. Chanute, it ap- 


| pears that on a Western railroad there had been no breakage 


lasts many | 





tor 10 years after the rails were laid, then 200 or 300 in one 
winter, and then over 5000 the next winter, showing that by 
use the rails became more breakable 

Our last duty is to give our views of the comparative 
value of steel and iron rails. While steel rails as we get 
them are tolerably uniform in quality, iron varies eo much 
that no comparison can be made except of particular qualities 


® Many years agothe chairman of the committee ballasted 
a mile as follows: The loam at sub-grade was roiled and 
levelled till even, slightly rounded, and uniformly hard, then 
a thin stratum of fine gravel put on to prevent the loam from 
rising between the broken stones, then a stratum of ordinary 
ballast 6 in. thick, then very fine ballast 9 in. thick, in two 


} 
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r of average of qualities widely different. Wecanas yet do 
little more than give the results of our own experien: 
so doing we shall not only compare steel and iron, but als 
the effects of some different circumstances on the duration of 
both. 

It seers probable that the best iron, if homogeneous and 
the head of uniform hardness, so as to wear off evenly, like 
steel, would, with machinery of moderate weight, wear 
third or even half as long as steel. The chairman has found 
iat his 62 Ib. iron rail, after carrying about 14,000,000 tong 
gross load, has worn off only about 25 per cent. more than 
the steel rails on the same track and under the same cir 
cumstances. Probably it will not wear so when the t 
crust is worn through. But owing to want of hom 
geneousness and uniformity the iron scales, splinters, lar 
nates, or somehow disintegrates or mashes in spots before 
wears out. 

In 1864 some steel rails were laid down at Wetherly 
what is now part of the Lehigh Valley Railroad, on a st 
grade where there is constant traflic lve or fifteen hours « 
jay. <A section of the only rail yet taken out after r 














years and seven months wear is shown in diagram No. 26— 
the dotted line representing the probable orginal toy lf 
that was the top the head is worn down in, and 9.30 }h 
f metal per yard worn off by what is supposed to | 

ntto4 ,000 tone freight or 100 ),000 tons gross loa 





Ihe other rails are expected to last two years longer (in al] 
tweive), and go t » carry the ¢ jury alent of about 

tons freight, or 125,000,000 tons gross load. If the stem 
had been thinner the wear would probably have been less 
Iron rails in the same situation averaged four m 


that the steel seems to be thirty-six times as durable as th 









tons of coal with the slow speeds 
Rails in other places of tair ordi 
: 0 to 6 tons freight 
tens gross load, according t we 
ther ciret 

\ steel rail may last five or ten times as long as a really 
sood iron rail, filteen or twenty times as long as those that 


netances. 


g 
pass for good, thirty or forty times as long as the common run, 
and filty or even a hundred times as long as many rails ma 

ten years ago, or since imported from the cinder heaps of 


Great Britain. 


From observations made under the direction of the chair 
man, of which diagrams Nos. 7 to 17 are specimens for ste« 
and Nos. 15 to 28 for iron, it appears that 1,000,000 tons of 


freight or its equivalent, equal to 2,500,000 tons gross load, 


| have worn off the steel trom 0.14 1b. to 0.62 lb. per yar 


| iron from the 62-lb. rail rolled at Bethlehem from 0.2 


averaging 0.30=0.47 tons per mile, and have worn off tt 
7 
0.09 lb. per yard, averaging 0.38—about 0.6 ton per mi 
The rails have been laid from four to seven years, most 
them six years. It will be seen from the diagrams that in 
most cases the head is worn off as much on the side as 
the top, even on straight lines. This is owing in part t 
gauge of the foreign cars being 2 in. narrower than that 
the road. 

If the heads of these steel rails can be safely worn dowr 
fin. and 4 in. from each side, those on straight lines and 


‘ 





under other favourable circumstances ought to carry 
100,000,900 tons of freight, those on the worst curves 
| 20,000,000, the average ’ 000, equal to 125,000,000 tons 


courses. Each stratum and course was thoroughly roiled | 


before the next was put on. For ten years it is not — 
a dollar was spent on this mile, except to watch it. s 
and ties are supposed to have lasted 40 per cent. longer than 
in other places, 





i ’ 
gross load. But for the difference in gauge between t 
cars and the road the endurance would probably be m 


greater. On straight lines the wear on the top seems ¢ 


nly yg in. for 125,000,000 tons of freight, that sh yvuld r 
62,000,000 tons to wear the head down to | in. 

Probably steel rails can at the present moment be | 
chased for 9000 dols. per mile, which last ten times as long 
as the best iron that can be had for 6000 dols. per n 
Che commercial value of the iron (measured by price) 
then be two-thirds that of the steel, its intrinsic value or 
capacity for usefulness (measured by endurance), one-tenth 


that of steel. Its economic value will depend on combined 
capacity and opportunity for usefulness (measured by endur- 
ance and traffic), and the interest chargeable against it. 

Let | represent the cost of the iron=6000, 5 that of the 
steel] = 9000, L the loss on each renewal of the iron, say 
4000; L' the loss on each renewal of the steel, say 5000. Let 
a be the rate of accumulated interest (at 7 per cent.) for the 
interval between the renewals of the iron, and a' that for the 
intervals between the steel. Then to make the iron and stec 
equally economical — 





! 

I + —should equal 8 + L 

a a! 
If iron will last ten years under the traffic on the road to be 
provided for, and ste 100 years, then the cost of iron and 





Any) . 
its perpetuation will be 6000 + v 10.041; of steel, 
0.99 
ww) ‘ 
9000 + = 9005, and the present value of the difference 
Y7 1.38 


in favour of steel will be 1036. At 12 years it is nearly equal, 
over 12 iron is most economical, under 12 steel is most econo- 
mica). 

But it may be economical to use iron temporarily, while 
traflic is light, and replace with steel when traffic becomes 
heavy. Underno circumstances can it be economy to use & 
very heavy iron rail (say 50 lb. to the yard), for a light steel 
rail would cost less and last longer. It makes little difference 
whether a steel rail will last one-half century or for ever. The 
present value of renewals every 50 years for ever is only 
SGU 
50.19 

The members of the committee have endeavoured to dis- 
sect the subjects referred to them, and present the points 
separately, so that those of the Society and others may give 
facts or opinions on points within their observation, before 
the committee are called upon for « final report. 

Committee: Ashbel Walsh, John Griffin, Octave Chanute, 
M. N. Forney, 1. M. St. John. 


= 165, or less than 2 per cent. on the cost of the rails. 


' 


3 
Zz 
= 
= 
ea) 
Zz 
o 
Z 
a 








proo jo A4anuenb oy} a opeur oq wed WONONpar & esto 
oq} S181} Wega pay ‘sete Furjoos 10y uoyuaa | 
“Ul JULIO; BSIOPUS “Iy_ qILA TOMHOUnfaos ut pesn 
aq 0} popuezat st sngurvddy Sayynd qeyund ogy, 
“Wi8q} WaeMjog peqyqry 
“82 oq snq3 Aeu uonvormnmamo & puy ‘anstys 
8,49930 043 uado uve prend soqyI suyy pur ‘ounsvo;d 
q¥ posomoy JO poster oq Apsve uvo pue ‘amuqiymbe 
Ur OU P SBATVA Oy} ‘aoud saye, ysnvyxe ou 
GGA, “OPVPIBSOONM PTNOA UTEIy oY} JO UOIXeNUOOSIpP 
oq} 88 MBE ue Yyons Fata so ‘ure oy Farddoys 
— poumbes st ALIP OY Jo TOMA 9 3eq} 
suaddey Ayyuaors¥000 47 ‘popunos Ajsnoowe;nans oly | 
SUVA-IYWIG IWAal pUB BUI; YRO Ut Sa_STYA aq] pur | 
*‘pourezqgo st e10Jaq SU INSET oUTYS ON} PUY ‘sa uLLIv 
egy jo doz og uo sodid oy) FZunsneyxe 103 suvow 
ey) seprcad ‘ueunsedwos yove ut ‘souvAliyn09 
JUAIT9AUOD 4aqyO Jo ‘yooo ajdans v ‘Aressa00u UOT 
80[}814 4 980q} punos Lem ssadaossed 4¥qy} Japs0 uy 
“MOTO! UT S9NUTZUOS ures} OY} SU Fao] 
oe PUNOs OF} PNUTPUOO [LM WA FUOI, OTR UL apysiy A 
OY} ING ‘IBATGOOI OY WOIZ PaysNvyXe St ite O43 [HUN 
panos oy enuiyuo09 [yes 4948] eq) jo esi ea aL 
‘BUBA IVOd PUB QUOI; ayy TA Ajsnoeuy~NUNIS peonpoid 
8! q[ises oures om pue “sIVAla0al ow pase SOppsiy a 
04} UdAM{0q UOTQWOLUNMIMOD gooIIp Zuruedo ewn 
oures oy} gu ‘soarea og} dn sjy] SuaAteoad 04} WO | 
Ive JO Ysns ay} puv ‘poysnvGxXe eouo 4v aie SeFEUtVO | 
ey uo sedid oy) ‘paeptarp Ajyequeprooe Furm0s9eq 
ures eq} Aq ‘sodvuivo 043 uvemjeq sodid a[qrxay 
ey} ur oud oye) ormgdna Ace pmmoys ynq ‘ue 
Zunsy ynoygwa soayea ayy Aq sossed puv ‘ayqooy 
AWA SI SIVATOOAI OY WIZ ATE JO JUaIINI 8y} ‘youjUI 
O18 saFvLLVO oy} UOIMJEq SUOIXOTUOD Oy} SY Fuo] 
Og “sopuTTsD oq} JO U109}0q OY} UI sexOg Duynys 
yFnoiqy Sarwsed pos yqQFy ayy yo savour Aq poeuing 
UOT OPSTYA OY} OF JIV SjIKUpe 2 Yoo oy} puY 
‘Pp @ATBA OSIP B St Yor ur ‘Og “Bry oes ‘g sapuryAd 
VS GOYA WK Suyeornmuroo ‘saFvwiva oy} 0} 
I9A19001 YY WOIy Zurpay edid ureur oy} YyYWA UOrxeU 
“00 Ul OypsTy a Axeutrpio uv 8st UBA-ayBiq qove uod 
: AOUUVOL wa moto} ey} Ul pejoeye 81 Sl9AUp pus 
‘spavnd ‘suoSuossed usaajoq UolyvorUNMIMOD oT 7, 
“‘sU0TQU}S 4 Farpuvzs div sadvuivo ey} WoT 
uonou ut syvyund oy} Fardsey s0j o[qeywae pus 
‘du porozs FJureq are yo Lyxyavnb oFivj v jo syrupy 
yorym ‘yout eavnbs sod -q] OF 0} pepvoy, st J9AWwooI 
OU} YPM UOTX9UUOD UI OATVA Ajzojes 943 4Nq * "QT F 
0} "Q] & Woay pavoxe you svop syvyund oy) Suryom 
aoy poamboa oimssoid oyy, ‘aornow ul jos auv | 


| 


syvyund em pus “are possordmoo qa peg sUO90q | 























‘safwuires ony ao sadid ay) puv ‘sava-ayerq og} sopun 


| SEQATIIIL OYB ‘GONHOU Ul 398 St aF wv oy} SV UOOS SY 


‘aBULssVd 343 JO JOOI 9q} 0} Yoo aydans vw Aq pomazsey 


puv dn poam; oq uvo Ao poambar you jr yey o8 | 


*y 98 powol ore syvyand ey Surkuiwo spos ogy, 
‘yi uWlody pepuadsns ere qos 


syeqand aq3 jo Futas 043 20; qyFrey guorueauoo e | 


pae ‘ysneyxe jnjzomod 4794 v saptaomd quowaFtuvue 


SIG], “S[eAvsy SaTviaIVd 9Yyy YOryA UT UOTPIaIIp ey 0} | 


Suripiooov saajostey, ysnf{pe yor ‘soaywa Fuyou 








LEI A ake te ON lat 


— ere 


-J}PS OFS BOM a ‘zequivyd ysneqxd we Faro; 
aovds [waoH pps oq) ‘atwuswo Arearpso uy wi uvyy 
soySry A[qesapisao0d pasres st oFuLLAVO oy} JO Joo eyy 
VY} WOIVS-SSO19 OR WIZ UdEs aq [LA YT "BOAT OS 
“wey syvyund oq} Wolly TONnOW 1ey3 @ALIIP YOupaAr 
‘syooo Aem-very3 Aq poywyntan stsapar dd om wiogy pue 
0} WoIssTUIpE $31 pus ‘sedid jpeurs Aq saderaw oy} Jo doy 
ay} uo sadid ay wogz siapury Ad 043 03 peyoNpUoo SI are 
pesseidaios egy, “sad¥INO eYy JO 8JOO1 OYR Jo epTS 
-Jopun ay 03 payors sropuyAD [wus ur Fura 
suojsid yo suvour 4q sqeqund oy} 03 waald st uoNoTY 
‘St “Big Ul UMoYs Bf FORPA JO UONIas peZsyyue 
uv ‘stuydnoo-xoq oyduns 4q epemr ory 209QN7] Yor 
‘saFeuiivd oy} U9eAjJeq SUOIKIUTOS 94} TUNER, Jo 
ss0dind ayy Joy ‘aONRIISNIT! Oy} Ul UAOYs JOUURAL 
oy} UI ‘spue 04} 9v TAOP pelavo sr YoryA ‘atuuvo 
youa jo doy ayy uo adid v Aq syvyund ey 03 payoup 
-009 SI Jv oY} 2OUEGA puY ‘dumnd-sre oy} Mou Ie 
OY} AO} SIBATIOIA SV BOR POUYM “ss eavIpP yuoTUeATIOD 
Luv yo ‘sxepurjAd Wout 943 euv saa aywig Oy) Jepuyy 
‘aonvordde 831 Furpuezie Syroyduars ay) JO pUNODOe 
uo sJoyueAUT ey Aq patiojaad st yuaMeFuNe sty, 
‘pvot-sso019 at go peyoa sl pas ‘ouitua oy jo opis 
ou) gv patio st dummd are sty] quo pause sy ‘eutue 
ayy jo javd QUeTHAAUOO OmlOs OI] poytom dumd 
-11¥ UB Wosy pourezgo ‘uw pesseidmos st osodand 
sty 10} podojdute saaod ayy, “popiarp 4]peyueproo" 
Sura1099eq UB} B JO FUBAO OY} Ul TIVE UB Suraw 40} 


| os[® puv ‘sueaup puv ‘spavnd ‘ssaFaessud on 


UONBOTUNUIMOD pur setvurwo ABATIVI UL syeyune 
Furysoa 107 uvjd v YQLA UrETE sn dzOJeq BEMOD AOU 


| slepuNg “JPY “eUO 1ajOO9 OYZ JO SWOPWMODSIP O43 


aNpUD ULY} JOYyIVA SOTeLIVd JOzOY OY] WI Farypaavsy 
pawiayaid sewowos oavy ssoSuessed puy ‘Awoopst 
puv oawseiddo sum oF¥LIVO peafood ayy yey 


| Bu1eq syarerdmoo joryo og ‘saozjeavsg ayy JO Buoy 


-ttloo peuossod oy jo VOYLOVs vw Ajuo peulyzyu 

ueeq oavy 03 savoddy aanjesedma, jo guoewmeaoid 

“ut styy gnq ‘asvurvo Avamyrer Arvurpso uv ut 

UBY} Ja]OOD “Sop ZR Usas puv “Sop OF sv qouw 
y ueeq svy ‘sngvavdde s.suepurg 

9 OYE Ut amnguaaduia 944 “pax 
“ul ‘8 INOAVE YORUT YpLA * 
oud 


‘AL ‘ON 
‘SADVINUVO AVAVIIVY DNITOOO 


(= TF 


oe 























SADVIUUVO AVATIVY ONITOOO WOT SULVAVddY 










a 


Ta, 
o* 


er ee 


< 
¢} 
OS § were ug RRR PE 
. tf mon 


" 
ana 
req 
bott 


subject to, that 


H 
} 


; 
ata 


ti 





1s 


iv | 
r 

jk it 
Priva 


r pb 
in 
Lay 
1 
ana 
lred 
“1 ev 
rves 
li al 4 
a B 
ex 


it 


constitut 


which bay 


a 
i 1 
ia 
ther 
1 Ww 
1 
ur 
W 1 
‘ 
W 
y y ‘ 
Oy 
at 
+ ex 


patient, 
rather 


1 and imn 


to gr 


in 





a Star 





= W i 


y balanced 
wing ie 
\“ id W ii 

the whip a 
reuch digt 

yrea I Ll 

the neigh- 

ta f . 
3 district 
fa 4 
, ! + 
; 
i ASts 
i 
rat 
4 ct i 
On ich 

at y I 
4 and- 

! rw 

i 
‘ ts 
| 
the 
} 
r 
i i 
j ‘ 
. r 
¢ 
i 
: t ' t 
ty t 
| t of 
2 t 
t hardest 
y 
Standing 
wer mat 
lr t it 
at wa 
pr I t 

lM xaminer 

rt +) re. 

t the WI 
of Stand y 
two gent 
h Hou | 
gs cea ] 

Phey sit 

I r 

hey v be 
ed 

] eR = 

it . 

irkKa for 

at ais- 

| 3 

t) 3 

- Vv 
ju = t 
of just 

ber is a 

’ , 

1 ti ieveis 
tt, t > it 
t nh when 

ave tested 

] } > r 
Mui Gi in 


lng 
real 
aua 


an ex- 


Cast 


ge ; all is stereotyped and fit 
ul wh } } 


a true-borr 


sh 


(Nov. 13, 1874. 


ted ix 





43 


n 


The 
n 
professional surveyor 
wheel 
wh 


‘ 

Into 
sal 

terial 


the 
of 


> mayor 








of ch 


interesting 








s 


puts 
h different 
1 other Ear 


aetals 


( 





4 


if 








at i 
, +} B l LAVE ; 
1eezed tegory 
veray n il 
edifyi part | 
t relays of agent 
\ s of legal reports nta 
to ive a earing uy matt 
a 1e cannot he Ip think ha 
t of information is re 
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epts must be far beyond the 
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yw the pro ling put 
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ts about to tl t whenw 
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I ling our first allegation 
we d rt nt for the 
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My friend” has always a pre 
ra against the framing of t 
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il can nly be proved to be a pu 


given by the party affected, or where i 


by hus wife or a friend, the fact 


ENGINEERING, 











l applying them as well as could be 
point under discussion. The chec sker 

gation states that ali the in- 
uion he asked called it a private 









but it turns out on cross-examination that he 
ly the sensible peopk 


of the neighbour- 
arly h - an interest in not making it 
thus increasing the rates; whereas the 
the par sh ly anilte ly in the opposite 
upers from the workhouse and other 
tants (who appear to possess patent 
good working condition, and 
leg procé edings), traced the road 
great grandiathe ‘rs, or pretty nearly to 
: i rht of way. 
to come 





forward and 
the neal (p rol ably for fear of being 
epair it ever afterwards), so it is 
ublic highway, and the claim of 
ed fi r ever, 
don s not recognise secondary evi- 
blic high- 
il authority for the time being, who 
repair of it, or in an emergency an 
r even the contractor who re pairs the 
paid by the parish for doing so, might 
but the salest way 1s to go to the 


{ at once, and drag him up at all 
ny cost, and you may hope to sus- 
provided always that the pr 
fails 
f err included 1 head of 





inasmuch as they are misdescrip- 
k of reference; they need no other 
morial than that before referred to, 
1s much evidence to contest them 

and that is where the shoe pinches, 
in reference to personal allegations 





























great people, by their bailiff or local 
allegation contains a grievances 
ir structure (in a state of utter 
| piece of ground attached to it, 
in, has somehow rm d its way 
ng to another, and been treated 
I ref nce as the property of ! 
nership are indisputable, t 
eis to be found u " r 
v r t ice ¢ tripp him 1 
I 
| and this y do 
unds he i 
i, hereas y t id it 
and garden.” t aphs are 
examine the materials mposing 
g up mens of the bricks t 
e tenants that ars il 
0 1 it are raked tog: r 
London nd are mate} 1 by an 
fr ts in the district to prove 
i t live in the disputed property 
l of double their present wag 
irred in endeavouring to deter- 
tis would buy it up half a dozen 
| sy ble amount of tl ! 
icase where a hovel undera hill on 
ul | n omitted from th plan 
in alleyation by the « pponents 
nstance we took tl bull by the horns 
t whole estat When th ise 
rtant property was resold for 
its mines, minerals, ease- 
ances, Yet we believed our 
gainers by the transaction. 
illegations attain a great notorety 
ap 
} | 
ell 
y es 
irder witnesses are peculiarly subject to 
f r; the mere fact that they ary under 
evislative edifice, appe: ars to hang like 
Damocles over their heads, ie pe 
When the witness to a personal 
i the lower strata of the social 
laid upon the point of his 
iorial, and he is often brought 
ion about it, by obstinately 
falsehood, Knowing that his nam« 


is tested 
1 pen to write his name with, that 
smay be compared. The witness's 


ng the pen at once betrays his | 
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unfamiliarity with it, and he ultimately lets out the 
truth by saying ‘I canna wroite,” whereupon he 
vacates his seat, inwardly registering a vow never to | 
occupy it again to save his life. 
But the witness who has 
memorial, and comes prepared to assert his rights, 
is hardly any better off: he can only prove his case 
by identifying the property in question upon the | 
plan. A parliamentary plan when completed defines 
only the objects upon the surface of the ground 
within the limits of deviation, and presents an 
pearance something like a piece of watered ribbon 
ut 2in. wide with figures upon it. This may be 
nt for professional men, but to a country 
farmer it is about as intelligible as the Sanscrit 





language, 80 when h comes before the examiner | 
this is what usually happens: ‘The allegation is to 
the effect that the witness's name has been omitted | 
from the book of refer , and he has received no 
notice in respect of a certain house and conservatory 
detached from it, which are in his possession. The 
agent calling him (knowing well the rocks and 


why ad) softly and thingly le 


kind of dress kid glove fashi 


his ps artne rin aque trille, 1 


ads him on ina 
n, a8 though he were 
to the culminating point, 


then blandly leaving him in a state of tolerable com- 
plac ney. Bu t th prenminary Ahem! Now sir!” 
of the opposite agent soon scatters all this ; he is 


requested to point ont his property on the plan, 
ise would | vn as something less 


and the conserva- 


‘The witness takes the great roll of plans into hi 
hands, twists it about all manner of ways, for hi 
understands it topsy-turvy just as well as right side 





upwards, and his manner clearly indicates what the 
result will be; the knowing ones among the 
spectators smile, and would bet a thousand to one 
on the event in bank notes of any amount, In 
order to keep the ball rthe opposite agent 
s hi Up Wilh, °* ‘ : Mr Jone 8, don't 
lay, 8 Is 1can recognise he 

live in and see day of your 





witness with an 




















on his face dashes at the plan and 

tingly, ‘‘ Ah! here they are, this is the 

house, pointing out an arable field of about 

14 acres,” and ** this is the conservatory,” referring 
toat ket garden of 1 ler dir t 

I I Standing O t S are ‘ 

gineers; t sy a in their evidenes 

a ugh « ng into it i all the fire and energy 

‘ n ris f the prot squaring their arm 

with t wide apart, shifting and turning 

entary pla and reading them as 

| abet ; 1passes, cales, a ] 

lating sectional heights and dept! 

to the ice of the ground within 

the eighth of an inch ; diff 1m one another in 

uantities, crowding over h other at the table, 

heir great bodies and sinewy limbs threatening to 

topple plans, table his clerk, und every- 

thing ei over venemence, both sides 

talking together vo 1 confused mass and jargon, 

but bearing upon the face of it all an honest con- 


viction each in the truth of his own assertions that 
defies scepticism. 

Perhaps theinquiring mind before refe rred to might 
be induced to further occupy itself by speculating 
whether the results of Standing Order contests ar 
ever satisfactory to either side engaged in them, inas- 
is they are always costly, seldom fatal, and even 
if the Bill is rejected at that stage in no way settle 
the question of the merits of an undertaking, but only 


} ) 


postpone it for twelve months, during which tim 
it may ripen into a mucl! better s heme Sometimes 
only one allegation ig sustained in a memorial con- 





taining fift Often only very few are reported, 
and in the case of the memorial from which the 


gation has been quoted here, twelv 





specime 











I n 
instances of non-compliance only were proved out 
of upwards of 160 allegations 

Memorials sometimes contain only one allegation, 
but one allegation when reported delays if it does 


not endanger the Bill, and p a ses the promoters at a 
certain disadvantage, It w: however, seem as 
though the evil is at last about to cure itself through 
mutual abstention, or a sudden epidemic of common 
ense among the prom ters of railway Bills . for 
the number of Standing Order oppositions against 
t Bills of the late session onl ly amounted to 
22, being probably fewer than has « ver been known 
since the continuous applications for railway Bills | 
first set in, 





(To be vontinued.) 





properly signed the | 


| TESTING WATER. 
| Ir not unfrequently happens that in cases where trouble 
| is experienced from deposits in steam boilers that an ap- 
| proximate knowledge of the character of the impurities 
which the water contains will at once enable an effectual 
j remedy to be applied. In some instances, of course, an 
exact chemical analysis of the water may be required, but 
in others, as we have said, an approximate estimate of its 
| characteristics is all that is necessary. Under these cir- 
| cumstances we believe that we shall be doing many of our 
readers a service by directing attention to Danchell’s test- 
| ing apparatus, some time ago introduced by the London and 
| General Water Purifying Company, of 157, Strand, but still 
| not so generally known as it should be, This apparatus is 
simply a smal! pocket laboratory consisting of a convenient 
case containing tubes for holding the w ater t be tested, and 
|} a series of bottles filled with = test fluids and duly num- 
| bered. These bottles include test for ammonia, a test 
for decomposed organic matter, ‘pesitie e and negative tests 
for lead, a test for carbonate of lime, a test for sulphate of 
lime and sulphuric acid, and one for iron. In addition to 
| these the larger sizes of the apparatus contain an additional 
test for k ad, a test for phosphates, and two tests for chlo- 
rine or chlorides, A little handbook which accompanies the 
| apparatus gives fall directions for the application of the 
| tests and describes the appearances which are to be observed 
as indicating the presence of the various impurities. Tho 
whole apparatus is very complete and « nveni nt, and 
enables an approximate qualitative analysis of a sample « 4 
water to be made in a very short time by any one who will 
carry out the simple directions given. To engineers these 
small pocket laboratories will frequently be of service in 
re an opinion has to be formed of the suitability 
of any given water supply for use in boilers or for manu 
facturing or household purposes, 


cases wit 


THE BRITANNIA ENGLNE. 
We illustrate on page 375 a vertical engine of very neat 
design lately erected by Messrs. Grover and Co., of the 
Britaunia Works, Wharf-road, City-road, at the Star 
Works of Messrs. De La Rue and Co., in Banhill-row: and 
the ty was selected by Mr. E. 
preference to a horizor 


naller space 


A. Cowper, the engi 





eer, in 
tal engine, in consequence of the mach 
1, and the perfect rigidity obtainable, 
[he engine is o sttern which Messrs. Grover and Co, 
cht out as a speciality, and to which they have 
given the name ¢ an * Britannia” engine. It is of 12 
horse power nominal, the cylinder being 12 in. diameter by 
2 ft. stroke. The governor is arranged to act on an expan- 


ion valve which operates upon the steam before the latter 





have brou 


= 


reaches the steam chest This is done by means of a para 


bolic cam fitted above the governor, which has a vertical 
and rotary motion; a lever with a roller works upon this 
cam, and is kept with an even pre re upon it by means 
of a spiral spri Phe expansion valve is cylindrical, and 
ist le wit ble grooves, and so arra 1 that it is 
lways in « brium at every point in its nent. The 
hi { PS 1 chest is put on ¥ iadia lj 

ao t taken off without distur i t valy 
apit . and at th same time give free acce t 
#] valy In th uller size of “ Britannia” engines 





the whole of the framing, with the foundation plate and 





ser jul of the cylinder with the guides, is cast in one piece, 
an arrangement by which great simplicity is obtained, all 
j ng and bolts b voided. 
J 

It is difficult in the present day to devise anything very 


eam engines, but the ‘‘ Britannia’ pattern hast 
n of being of very simple and good des 


vre worthy of notice. 





Mapras Harpovr.—It is reported that the Secretary of 
State for India intends, after ail, to sanction Mr. Parke’s 
harbour echeme tor Madras. Some months since orders were 
sent out to stop the works which were about to be commenced ; 
but Mr. Parkes has now, it seems, succeeded in removing ail 
ections to his plan. 





Locomotives on THE CutcaGo and Nourn-Westeas.— 
The equipment of the Chicago and North-Western Railway at 
the close of May 1874, consisted of 342 locomotives and 
8106 cars, viz., 141 first-class and 26 second-class passenger 
cars, 65 baggage and express cars, 15 mail cara, 140 caboose 
and way cars, 4 paymasters’, directors’, officers’, and busi- 
ness cars, 18 boarding cars, 4293 box freight, 1926 platform, 

44 stock, 26 dump, 1957 iron ore, and 11 pile driving, 
wrecking, &e., cars. The equipment of the Winona and Bt. 
Paul Raslroad comprised at the eame date 27 locomotives and 
1037 cars. The aggregate equipment of the Chicago and 

North-Western system may thus be taken at 369 engines and 
9143 cars of all kinds. Im the course of the year ending 

May 51, 1874, some 11 engines were rebuilt and im 
proved, and 13 more were rebuilt, repaired, and changed 
from wood to coal burners. The total number of miles 
run by engines in 1573-4 for passenger service was 
2,119,760; for freight service, 4,587,473; for wood, 102,112; 

for gravel, 354,722; and for switching, 1,980,313; making 
an aggregate of 9,144,280 miles, or 1,591,194 miles more then 
during the year ending May 31, 1873. The quantity of fuel 

— in 1873-4 was 95,734 cords of wood and 22 23,975 

ms of coal. The aggregate cost of this fuel was 1,156,616 

re or 11.80 per cent. more than in 1872-3. The cost of 
| fuel per mile run wae 11.57 cents in 1673-4, as compared with 


| 11.69 cents in 1872-3. 
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WEAVING.—No. XIII. 

Tue weight of the lingoes, when some thon- 
sands are used, becomes great, and it was ne- 
cessary that some means should be adopted to 
assist the draw-boy in raising them. ‘The simpk 
often consisted of three or four hundred cords 
and as each of these cords had several leashes 
and lingoes attached, the constant lifting was 
attended with inconvenience. The friction of 
80 many cords was almost equal to their weight 
which made matters worse, ‘To assist the draw 
boy, as the weaver’s assistant was called, a fork 
shown at Fig. 120, was used, see anfe page 337 
It was made to run to and fro upon a carriage, 
80 that when the leashes of the simple were drawn 
outwards one spike of the fork was passed through 
the shed or opening formed, instead of the hand as 

weviously described. The fork being depressed 

- means of the handle A, it caused the upper- 
most spike to fall, whilst the other remained 
stationary, and in this manner the cords wer 
drawn downwards and held there until the weaver 
had worked the ground of the cloth by means of 
the front healds as already mentioned. 

In the draw loom the pattern is arranged on 
the simple by means of leashes, as shown in 
Fig. 115. In this instance only four changes are 
required, but when several hundreds are required 
much complexity arises therefrom 

To escape the drawing of wrong cords or 
leashes, as we have before stated, was one reasor 
why a machine was ultimately adopted to draw or 
work them instead of the weaver's assistar t 
Ultimately the machine was brought to con 
siderable perfection and they were made to draw 
from one to three or even four hundred leashes 
in consecutive order. At first they were made t: 
act with one treadle, but they were afterwards 
adapted for two treadles, which made their action 
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much better for the weaver, besides giving them 
double the power by rendering them capable 
of working double the number of cords, one row 
| on each side of the machine. 
When they were first introduced the weavers 
| hoped to reap great advantage from them, for in- 
stance they would save the draw-boy’s wages 
But they began to find that they had adopted 
}a mistaken notion. They found that if they had 
not to pay the draw -boy they had to pay the 
manufacturers for the use of the machine, and 
| after all they had an amount of work to perform 
more akin to ‘‘ treadmill work” than weaving. 
| Such was the evidence given before a Committee 
| of the House of Lords, in 1823, upon the subject 
| of the silk trade. 
| The draw-boy and the draw loom, long after 
'the Jacquard machine became known and used, 
| were still held to by the weavers. The Society 
of Arts also encouraged improvements in them, 
| but they were shortly to be put aside when the 
| advantages of the new French draw loom, as the 
Jacquard was then called, became known. 

The draw-boy machine was not only adapted 
| to draw the tail cords of the draw loom, but it 
| was also employed, as before stated, when con- 
| siderable numbers of common healds were used, 

and the ends of the coupers were attached to the 
| machine instead of being fastened to the long 
| marches, as shown in Figs. 68 and 71, see aats 
page 217. This will be readily understood when 
| the action of the machine is shown. 
| Fig. 121 shows a common and simple form 
|of the draw-boy. It is worked by the treadles 
| of the loom T being connected to the marches 
| M, and instead of the marches being attached to 
| the tumblers or coupers on the top of the loom, 
| they are connected to a cord which 8 OVEr 
‘the pulley P of the draw-boy. This pulley, there. 
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VERTICAL ENGINE WITH VARIABLE EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. GROVER AND CO., ENGINEERS, LONDON. 


(For Description, see Page 373.) 


—_— 


fore, causes the rocking shaft R to work, and with it 
the pecker K. The cords C C are passed through the 
holes in the boards B B. for the purpose of holding 
them in position, and they have knots or beads tied 
pon them at m, and weights w at the ends to 
keep them in tension. 

The cords 8 being arranged so as to form the 
pattern by raising the healds, or drawing the tail 





cords as shown in this instance, are attached to the | 


cords of the draw-boy at CC. To avoid compli- 


ation, there are only two such connexions shown | 


in the figure, although any desired number within 
the compass of the machine may be used. 

Now it will be evident that when the shaft R rocks 
from side to side of the machine, it will carry the 











pecker K with it, and the groove and notch at the 
oints of the pecker coming into contact with the 
Facts upon the cords, draws them down alternately, 
first on one side of the machine and then on the 
other, until the pecker, as it slides along the bar, 
has passed all the cords. It is then released and 
returned to its first position by means of the weight 
D attached to the pecker and to the corde. Thus 
the pattern cords, as they may be called, are worked 
over repeatedly, and by this means large numbers 
of healds may be used by the use of two treadles 
only. 

At the end of the rocking shaft there is a ratchet 
wheel N, shown also at Fig 122. of om this wheel 
a pulley o is placed, and it is upon this pulley that 





the other end of the cord ¢ is wound. The teeth 
of the ratchet wheel accord with the spaces that 
the pecker is drawn through, so as to bring it exactly 
into contact with the knots on the strings. There 
are two pins fandz fixed in the wheel R, and 
it is according to their distance apart, or relative 
position, that the extent of the longitudinal traverse 
of the pecker is determined. For instance, the bar 
q being attached to the pulley and the pulley being 
oose upon the axis of the shaft R, as the wheel N 
is advanced the stud carries the bar with it, until 
it comes into contact with the catch ¢, when it raises 
the catch and holds it up, thus allowing the 
wheel to reverse until the stud z comes into contact 
with the bar and puts the catch again into action, 
Therefore, the distance between the studs / and z 
are fixed according to the number of the cords C C 
which depend upon the length of the pattern or 
design to be used. 

Fig. 122 is an elevation of the pulley P, Fig. 121, 
showing the segmental hole through which the cord 
¢ passes. 

Fig. 123 shows a section, and Fig. 124 an end 
view of the pecker K. The ratchet wheel N is 
moved by means of a catch shown at Fig. 125, 
which is simply a pin fixed in a slotted piece of 
wood. The pin forms the catch, and the slot acta 
as a groove for the edge of the ratchet wheel to 
| work in, to keep the catch in — The catch 
| is attached to the marches and works vertically by 
means of the pulley, weight, and cord, as shown in 
the figure. 

Such were the means the weaver formerly had 
at his command for performing the shedding 
motions of the loom. It will be seen that they all 
resolve themselves into tie-ups, for in no instance 
does a distinct mechanism appear, or one that was 
capable of alteration without affecting the cording 
of the loom. 

Before we enter upon the subject of the contri- 
vances that have almost entirely supplanted the 
above systems, it will be interesting to give a re- 
presentation of a first-class draw loom of the last 
century, such as was used in France for the weav- 
ing of velvet figured damasks. In this loom, Fig. 
126, four hundred pulleys are used, and, of course, 
a corresponding number of tail and simple cords. 

There is also a frame capable of containing a 
thousand separate bobbins and warp threads, in 
addition to the warp itself, for the formation of the 
velvet pile. As each separate thread in figured 
velvet is consumed in various lengths, each thread 
is required to be wound off a separate bobbin, which 
is, in fact, a miniature warp beam. The frame con- 
taining them is shown placed beneath the warp of 
the loom. ‘The fork for drawing the cords is also 
shown, and, taken altogether, the loom will, when 








contrasted to the Jacquard loom, afford a most in- 


| structive instance of the advancement that has been 


jmade in this branch of manufactures during the 


present century. 





Sovta or ScoTtand Peat Furst Company.—The directors 
and shareholders of this company are resolved to prosecute the 


| undertaking in which they embarked fully a year ago. They 
| have got machines, erected sheds, drained a large portion of 


moss land, and made other preparations for work, and have 


| unanimously resolved to continue their operations next 


spring. 





Tue Ferrie Furxace.—The tea of the solf-coking 
close-topped blast furnace on Mr. Ferrie’s patent is now being 


| more generally applied. At the Calderbank Works there 


are four furnaces to which the principle is applied, and there 


| are two out of the three Chapelhall furnaces also working on 
| the Ferrie system. The only other instances we remember at 





present are one of the Dalmeliington furnaces, and one at 
fipton in South Staffordshire. 





Loypos Assoctation ov Foremen EnGingers asp 
Deaventsmes.—The ordinary monthly meeting was heid 
on Saturday, the 7th instant, at the City Terminus Hotel, 
Mr. Joseph Newton, C.E., in the chair. When the pre 
minary official business had been disposed of, the election of 
new members commenced. Sir David Salomons, Bart., and 
Mr. Henry Walker, Junr., were unanimously voted in on 
the honorary list, and Messrs. McDowell, Twoes, Ould, May, 
Gleig, and Austin, wer. nominated as ordinary associates. 
Afterwards Mr. Thomas Black, a member of the Association, 
proceeded to read an elaborate paper, profusely illustrated 
with exeellently prepared drawings, on “ Improvements in 
Steam Engines and lers.” An instructive discussion 
followed, and this was continued Lagpen ipo | by Mesers. W. 
Smith, C.E., Cassells, Ives, Gibbon, and others. A cordial 
vote of thanks rewarded the author of the paper. Mr. Kobert 
James then propounded bis mode of preventing incrustation 
in boilers, and the chairman having announced a paper for the 
December meeting by Joseph Stewart, of the Biack wall Iron 
Works, on “The Continuous Expansion Engine,” the pro- 
ceedings of the evening terminated. 
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COLOGNE AND ITs INDUSTRIES.—l 








Ix our previous article we drew attention chiefly 
to the history and construction of the Rhenish and 
Cologne-Minden Railways, upon wh us we have 
seen, have d the developmer l p! 
aperity of the commerce and indu tries of ¢ ologne 
We will now dwell in some detail upon those it 
dustries which are enclosed within tl ditches 
ramparta, and walis forming the f f f the 
city. In a short time—we may remark passing 
these rtifications w } r ved, and ty | 
will } protected | A nu er of isolated f 
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lof glue and the production of wall papers flourish|the strokes are 9 ft. and 7 ft. respectively. Th 

here; the latter industry is represe nted by one of | pr ups are 24 in. in diameter, and 9 ft. stroke - th. y 

tl argest establishments of its kind on the Con-| are single acting, and work at a contract speed f 

tinent nine strokes per minute, but this has been exceeded 
As for the Eau de Cologne, the original mysteries | by two strokes. The water is lifted from the R} 

of its fabrication have passed from the hands of | by an aux liary pump, and it is then forced by 

Jean Maria Farina into those of fifty other imi-| main machines into a reservoir. ‘The height f 

tatir petitors, allof whom claim superiority of | suction is ‘1 4ft , and the water is delivered 


manufacture About half a million bottles of the | height of J60ft. above the water level of th. 

water are made every year, and in larger quantities | Rhige; “The pumps deliver into anair vessel 4 
is exported to the amount of 500 tons per annum. | in @igmeter, and 20 ft. high, and from this 
As for the tanneries, an idea of their extent may pipes Conduct the water into th high -leve! 




















formed when we say that during the past year | voit abdye the town, ‘The working pressure in t} 
eas th 100,000 hides were prepared at the | boilers is 3) atmosph« res. and the steam is cut of 
ks in the city | from One-third to one-half of the stroke in th 
(ll these different industries nd A apy more, wer | cylinder. 
r tly carried on almost exclusively within} . The pumping machinery for the ve! il Th 
" f tl ity, but as bu : increased, the | Coal Mines at Saarbriicken were made last ye: \ 
necessity for larger works presented itself, and this | the Cologne Engineering Company. The eng 
1 only t t the expense of | is fitted with hydraulic gear, by which the pow 
( \ g still further uy th wded town, | thé engine at the top of the pit is transfer 
} i not expand ny m, hemmed| by two water columns through a Gistan 
the protecting wa 1 works, | about 900 ft. to the bottom of the pit, where t 
Of ty, tk fore, the 1 f land in the pumps are re We shall pro babl pul 
ty steadily incr 1 unt too costly to dr rawings and a detailed description of this S pl g 
be devoted to manufacturing pury id many of | engine shortly. 
the works were compelled to nd the walls The same company has constructed a lar, 
for freer alities where they {extend with in-|nmamber of winding engines, many examples of 
creasing business these being found in Saarbrick and in Sik 
In this way, many est ts were shifted;| while blowing engines and complete Bess: 
subur of Cologne gt rapidly into great} plant has also been made by them. The Hés 
portance, and works originally started on aj} Werks, at Dortmund, the Osnabriick Steel W 
modest scale, are to-day flourishing as public] the Bochum Company, and others have been s 
companies plied with the whole of their Bessemer plant fr 
( ip ti 4 on leay t city, we| these works, the two , r having horizontal, and 
Baventhal. it two miles from the| the last named vertical blo 
, i we find o1 f t In bridgework the Cologne 
. works 1 only of Rher pany isa close rival of Hark: und 
f the v f Germany I I nearly all the principal br a s in Germany hav 
M wu Actien G ( been built by one or other of these establishments 
el ( y) Lhe vv ‘ We may mention as an ex ample, the great bridg 
1s ‘ » the Rhine, v a capital of | over the Rhine at Coblentz, illustrations and a 
1 it owns land to t extent of 110] scription of which will be found in the third vol 
lof which is occupied by the works, | of Exorxzerma, page 586. ‘The bridge, which w 
1 by dwellings for the workmen and other em- | erected in a very short time, was entrusted to tw 
vés. he works are not in communication with | contractors, each of whom erected one half. | 
f railway, but the river affords ample | consists of three arches, each 308 ft. span, and car- 
f transit both for the raw erials enter-| rying two lines of rails. The total weight of ix 
works, and the fir products leaving | in the whole structure is 2000 tons. Amongst other 
Ihe shops and cover parts of the esta! | bridges constructed by the Cologne ¢ ympany 
nt cover about 10 : and a complet » | tha se over the Ruhr at Alstaden, with tiv: opening 
tem of railway <« munication is laid down | of 100 ft. each, in ‘which parabolic trusses 12 { 
ihout the yards and the various | high in the centre are employed ; a bridge over ti 
shoy The principal products of the Cologne | Kedivi, in Batavia, with seven spans of 7() ft. ea 
yineering works are railway plant of all dese ‘Pp one over the Lahn at Stockhausen, with three 07 
t 3, turntables, switchs ross 3, water crar ings of 100 ft.; one over the Iserin in the S 
e brid boilers, and all « ; of ironwork, | Ri ussia, with three spans of 213 ft. ; th 
tfor gas w . 1 eng and pumps of|the Maas at Venlo, with four 175-ft 
all classes, gas } s water ma &e, ‘The works | many others. 
were amongst t earliest established on a large The company has executed numerous large 1 
! Germany, and they have frequently served and vig Server. | among which are the structures 
ar | for more recent undertakings of a similar |in the Z Zoological Gardens of Cologne, and tl 
nature | have also furnished a large quantity of ironwork for 
‘ commencement, nearly twenty years | the Cathedral of Cologne. We may pause to 1 
go, they have been st adil y enlarge i in ae ee | tion one of their chief undertakings of this clas 
vith the plan originally prepared, and which con-| the roof of the Eastern Railway station at Ber 
oplated the extensions since carried out. From | Itis 120 ft. span, and 600 ft. long; the height 
balance-sheets of this company, kindly supplied | 6] ft. and the distance from the springing of the roof 
us by Mr. Gustav Frick. tl py Te director and!to the t ’p 40) ft. J he total area of covering i 
neral manager, we find that in 1873 a sum of | 72.000 square feet, of which 44,300 ft. are glaz 
1,000. was expended upon new buildings andj} The roof is carried by 26 box girders, connected by 


plant, and that 55,000/. were devoted to the con- | six systems of purlins, and the total weight, glass 
struction of patterns and new designs, while large | and sheet iron included, is 460 tons. so that the 
ms were also laid aside to provide for future exten- | weight of structure per square foot is about 12.8 Ib, 








sions of the shops and machinery. | The roof of the Central Railway station at ( ren 
The value of work executed by the con par y| was built by this firm, which has also supplied 
the past four years stands as ; |holders to Berlin, Munich, Cologne, Stuttgart, 
a _£ | Warsaw, Pesth, Dresden, Magdeburg, &c. 

In ‘<1 = Ne iF ++ a The pipe foundry, which forms an important fea- 
1872 pea vite .. 249000 | ture of the establishment, is excellently arranged 
| »» 1873 oe eve - 25,55 der the direction of the general manager, Mr 
Abont 1500 workmen are employed ha re, and we | Frick, are employed three chief engineers, forty 
n mention that the company constructed the two|dranghtsmen, three heads of departments, and 

urge pumping engines of the Cologne W ater Works fifteen foremen. ‘There are besides, at Bayent 
1 which have been at work f out three| several other important industrial works, amongst 
veal The water works were carri t by Mr.! which should be mentioned the large brewery of 
M e, an English engineer of nsiderable reputa | Altenberg, the saw-millsof Boisseré », aod Brandhorst 
tion the Continent, and who prepared the plans | and Co.; several boile r-making establishments, and 


pare 

for the first works of the same kind for Berl n. | two recently erected engineering works, one for 
Che mains of the Cologne Water Works have a/ making weighbridges, and belonging to Mr. J. 
maximum diameter of 30 in., and a total h| Beylen, who has other works within Cologne, and 
f about forty miles, their total weight being|the other for the manufacture of machines for 
4000 tons, The pumping station is on the Rhine | making lead pipes, for tobacco machinery and will 
at Bayenthal, and the engines are on Woolf's} work. This establishment belongs to Mesaers. Noldep 
system, with cylinders 35 in. and 32.4 in., while ‘and Co. 
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the same distance from the fortifications of the city 
as Bayenthal, is Ehrenfeld, a suburb containing 
many chemical and other industrial works. Here 
re large glass works and rolling mills. Of chemical 


re ial 


Opposite Cologne, towards the west, and about | type of boiler at work 





that has twelve for its factor of safety ? 
Compared with the locomotives of the London and North- 
Western Railway, with 4ft. 2 in. barrels, 19 in. plates, single 
rivetted, 120lb. per square inch, the factor of safety is 4.6! 
And yet the former is styled a so-called safety boiler. 

That there are badly designed boilers of every type must 


works we may name the extensive red and white | be apparent to all, and it would appear that there is not the 


lead mills of Leyen, Decker, and Co.—one of the 


largest in Germany—chemical manure works, the | 
aniline factory of Mr. J. H. Weiler, and the salt- 


tre works of Frerine and Hellmers. Of engineer- 


works at Ehrenfeld is one for manufacturing 
cranes, welghbridges, &c., belonging to Messrs. 
Pellenz and Co., whilst another produces chiefly 


disintegrating apparatus, 

The large wagon and carriage works of Messrs. 
Herbrandt and Co., 
present, like most of the other similar establishments 

Germany, are nearly closed for want of orders. 
Besides these. there exist various works for printing 
wall papers, for making perfumery, colour, hard- 
ware, XC. 

On the north side of Cologne, and nearly opposite 
Ehrenfeld, is situated Nippes, a place of some little 
importance on account of the large repairing shops 
belonging to the Rhenish Railway Company. These 
works have been long established, but of late years 
they have been greatly enlarged, the newer parts 
being well laid out, whilst the old shops are small 
and narrow 


these works in some little detail 
SAFETY BOILERS, 
To rue Eprtor oF ExGtneeRinea. 
tr,—In ExerneerixeG of October 30, a paragraph ap- 





pears on “Safety Boilers,” giving some extracts from Mr. 
Fletcher's report. As these extracts, stan ling alone, are cal- 
culated to convey a Very erroneous impression of these boilers, 
you will perhaps allow me to add a few remarks. The 
opression left by the report is, that similar explo- 

' 


cumstances were altoget! 


gether exceptiona The facts of the 





case are simply these: two 50-horse power boilers were put 
own to do the work for which three, if not four, such boilers 
were required. The consequence was, that intense firing had 
to be resorted to, which with ordinary water would not have 





been of much consequence beyond the waste of fuel; but it 
so happened that the water contained a very large amount of 
‘indeed large a proportion as to require more than 
rdinary attention and intelligence on the part of the stoker 
to maintain the water in a fit state for working 
Mr. Fletcher states as one of the causes of ruptures, “ in- 
tense firing.” This certainly was the case, but he fails to 
add that the water was, as above stated, highly impregnated 
with salt. He speaks of “ not seeing any considerable accu- 
r 
t 


salt ndee a0 


ulation of scale,” yet from these boilers were taken at the 

me, and have since been taken, lumps of salt half the dia- 
meter of the tubes, a state of things, I need scarcely say, 
ificient to account for the rupture of the three tubes. 

With reference to the Government Surveyor’s report, it is 
much to be regretted that he was not present at the inquest 
on this point, for, strange enough, this 
» have escaped his notice too. Some of these 
yps of salt were shown in evidence before the jury. 

With regard, however, to the verdict as a scientific dictum 
on the merits of this or any boiler, I think practical men will 
know what weight to give it, for, however well suited a jury, 
as ordinarily selected, may be able to judge of a question of 
mere nght and wrong, they can hardly be expected to give a 
idgment on the merits of a scientific question. 

With respect to the damage done to the premises, this was 
next to nothing, while if it had been the explosion of an 
ordinary boiler, the damage and loss of life must have been 
on the usual fearful sca! 

While Mr. Fletcher is making much of the rupture of 
these three tubes, and recommending the introduction of 

nternally fired boilers,” he seems to overlook the fact of 
the number of these same “internally fired boilers” which 
are continually succumbing under pressure and spreading 
isaster around; a fact the daily papers make us too familiar 
wit 





to answer juestions 
fact seems t 





However, in conclusion, I am happy to state that the 
wheres of these boilers in question are still so satisfied with 
the principles of the H ward Satety Boiler, that they have 
since ordered another of these boilers upon the newer con- 
struction as manufactured by the Barrow Shipbuilding Com- 

ny (Limited), and which was illustrated in Enainegriye 
July 24th last. 

I am, Sir, your obedient servant, 
F Davip Joy. 

Barrow-in-Furness, Nov. 11, 1874. 

P.S.—Since writing you the abote, I have information 
rom our man erecting the safety boiler above named, that the 

sible plug in one of the internally fired boilers has given 
way; this speaks for itself. 


To tue Epitor or ENGIneERING. 


are also at Ehrenfeld, and at | 


same attention given to the design of the boiler that is given 
to the engine; it is not yet considered the more important of 
the two, and is rather looked down upon, only fit for a boiler 
maker; in fact almost anything will do for a boiler. This 
might do very well for the good old times, when the boilers 
had large internal capacity and a few pounds of steam was 
considered highly dangerous; but as time wore on pressures 
began to increase and the internal capacity to decrease, and 
this is observed when the design passed through the various 
stages of balloon, wagon, Cornish, and tubular—an increased 
pressure to resist, and a diminished body of water to act upon. 
With these altered conditions new difficulties and obstacles pre- 
sented themselves, which passed unnoticed in the earlier 


| boilers, and until the origin of the cause was discovered 


| @ great many accidents prevented; but still explosions take | 
J 


they could not beremedied. A great deal of knowledge has of 
late years been gained by a system of boiler inspection, and 


| place which baffle all our knowledge of the cause. Surely 


many engineers are ready to admit. 
What with the knowledge of the materials employed, the 


| kind of water used, the combustion of the fuel, the kind of 


In our next article we shall describe | 


ns are common, whereas the case in —— and the cir- | 


heating surface, and the internal forces at work in trans- 
forming a liquid into a gas, all these and more enter into the 
complex problem of what design a safe and efficient boiler 
ought to be. 

The ery is still for higher pressures, small space, and eco- 
nomy in fuel. Within the last few years these have been met 
with in the tubulous or water-tube type, and here again we 
meet with a diminished quantity of water. By means of 
water tubes the boiler is divided into a number of sections, 
and a carefully designed boiler is required to prevent the heat 
damaging any one of them, either from a want of sufficient 


than another, and which I have already explained in the 
pages of EnaryexrinG. The tubulous boiler with which I 
am more immediately connected is carefully considered as 
one of safety, efficiency, and economy, which in working 
shows these advantages over what will in a tew years be 
styled the old-fashioned shell boiler. 

; I am, Sir, yours truly, 

; Joun Warr. 
174, Cleveland-street, Birkenhead, Nov. 11, 1874 


SEWAGE UTILISATION. 


To tue Eptror or EsGitneerina. 








for ten years or so; tell him to study the reports of the 
British Association Committee ; tell him to make an expe- 
rimental contract with some town, agreeing to pay them 
two shillings or eighteenpence a head for ther sewage over 
a term of years, and to relieve them from all responsibility, 
and then when I am dead and out ofthe way, and his hair 
grey in its tarn, to write, if he can, in a more kindly spirit 
of a man whose work he will, by that time, be better able 
to understand. 

But I am inclined to think, sir, that you had not returned 
from your holiday and were not occupying the editorial chair, 
in proprid persond, when the article alluded to slipped into 
ENGISEERING, for the article says that the sewage “ ques- 
tion 1s no nearer settlement than ever. Hitherto this faiiare 
has been admitted by Parliament, by the Court of Chancery,” 
&. But when I obtained the Act for dealing with the sew- 
age of North London, when before the Commons, it was 
“ ordered that the Bill be committed to a Select Committee 
of ten, half to be nominated by the House, and half by the 
Committee of Selection,” and it was “ordered that it be an 
instruction to the Committee on the Bill, to inquire into the 
most useful and profitable means of disposing of the metro- 
politan sewage on the north side of the Thames.” In com- 
pliance with these orders, the committee, which included the 


. | thea Judge Advocate General (Mr. Headlam), Mr. Ayrton, 
there is something more in the design of a good boiler than | 


| Government board, after reciting the formidable amount of 


and Mr. Sclater Booth, the present President of the Local 


evidence which they had before tnem, both verval aad doeu- 
mentary, concluded their report (ordered to be printed 
March 30, 1865), as follows: “Upon this evidence your 
Committee are of opinion that the scheme which bas been 
submitted to them is a useful and profitable mode of apply- 
ing the sewage of the northern portion of the metropolis, and 
they have no reason to suppose that any more useful or pro- 
fitable scheme could be devised.” 

This, Sir, is the strongest report ever made by any Parlia- 
mentary Committee. It justifies the Metropolitan Board, 
and my own long dreary up-hill fight, while it condemns the 
wire-pullers of the Metropoli: Sewage Company, whose 


mancuvres I have so often stigmatised. 
circulation, or from a difference of temperature in one more | 


As regards the Court of Chancery, that court appointed me 
engineer to a town in the North some two years ago, with a 


| special provision that the Local Board were not to inter- 
| fere with my “discretion.” The town suffered from special 


| 


Srr,—I have been labouring under the disadvantage of | 


overwork, and have only now read your article of the 30th ult 
Now that I have read the article, I hasten to protest that I 
have not “done next to nothing, I have not “ yet 
to learn my duty.” 

I have written too many leading articles myself not to 
know that it is, in the nature of things, seldom that leading 
articles are penned in the editorial chair, the oecupant of 
which has more responsible and higher duties to perform 
The particular article in question bears evidence of havin 
been written either by a very young man, or in a hurry, f 
I feel sure that no one of the mata 





, 
g 
iv 


experience of the 


| cussing @ scientific question. 


and peculiar difficulties, but these have now been conquered, 
andthe medical officer is perfectly satisfied with the effluent 
water resulting from my operations. 

Here again there is no sign of “ failure" either in the con- 
fidence with which the Court of Chancery honoured me, or 
in the result as certified by the Medical Officer of Health, 

I am, Sir, your obedient servant, 

London, Nov. 7, 1874. W. Hops. 

[We print Mr. Hope's letter, although its tone is scarcely 
characterised by that calmness which is 60 essential in dis- 
If Mr. Hope reads our article 


| again he will see that the sentences which he quotes and to 


which he appears to object were applied to irrigationists and 
precipitationists alike, and his personal appropriation of them 
is, to say the least of it, indiscreet. Mr. Hope has himself 
done much for the development of sewage irrigation, and 
this we have always been ready to acknowledge. Hw re- 
marks respecting the authorship and supervision of our 


| article were no doubt written hastily, and he will, we believe, 


Editor of Exainerrixe would, in a cal moment, pen a| 


sentence accusing me of having “done next to nothing,’ 
and having “ yet to learn my duty 

Other engineers have a shy at sewage in the intervals of 
more remunerative business, | devote myself principally to 
it. Others have worked exclusively with other people's 
money, I have worked in great measure with my own. I have 
given the thirteen best years of my hifeto it. Finally, sir, I 
have, as a matter of fact, succeeded. 

Take the case of Romford, where I have been working 
with my own money, where I laid out my farm on new 
principles at my own risk, based upon a sound and firm 
belief that the chemistry of the laboratory would be borne 
out and vindicated in practice, if the conditions of the labo- 
ratory were carefully examined, comprehended, and carried 
out in practice. There all my results have been carefully 
observed and recorded by the Committee of the British 


Association, and what is the final outcome? That although 


the Romford Local Board have cheated me, and instead of | 
giving me the sewage of 8000 people as they promised, have | 


given me less than h lf, I have, in spite of being misled as 
to what I was getting, utilised tairly well the manure that | 
have received as compared with the results obtained from 
ordinary manures; while, as compared with the resulta ob- 
tained on all other sewage farms, or from any sewage preci 
pita'tion process, my results are many fold superior. 

For instance, I have cut 80 tons of Italian rye grass off one 
acre intwelve consecutive months, a greater resuit than was 
ever before obtained by any known means. My average 
weight of rye grass off one whole field last year was 65 tons 


an acre, notwithstanding a breakdown of the Romford | 


engines at a critical period, while this year my average is 
considerably higher—and this with not mach more than 


half the number of tons of sewage per acre stated~by the | 


Metropolis Sewage Company to have been squandered on 
their grass, my sewage being in strength about half only of 
the London, my grass having received not one ounce of 





$1m,—In the able report published by you of the explosion | any other manure, and my land being the poorest of all 


'a Howard boiler, an opportunity is given for the public to 
sdge whether the title “so-called Patent Safety Boiler” is 
*pplicable to this class of boiler or not, and the report also 
throws some light on the internal forces at work. 


gravels. 
These are facts, Sir, and I venture to hope that you will, 

with an editorial frown, tell your young, or hasty contributor, 

not to snap his fingers at a man who has toiled unremittingly 


Che tests of Mr. Kirkaldy show in an unmistakable manner | for more than thirteen years at this question; not to accuse a 
that the cause of the explosion lay not in the quentity and | man who has embarked his whole fortune in the cause, of 


juality of the material, but solely in the design. 


The | having “done next to nothing ;” and not to tell a man who 


strength of the injured part of the tube at its thinnest part was has grown grey in the public service that be has “ yet to 


over twelve times its working pressure. Is this not a good re- | learn his duty.” 


Tell bim rather to study that most ob- 


commendation for a safety boiler? Where is there another | scure and complex branch of science, agricultural chemistry, 


| 
| 
| 
| 
| 








To trae Epitor or ExGineenina. 
Stn,—I was unfortunately unable to attend the last meot- 
ing of the Institution of Mechanical Engineers, and kaowing 
from past experience that 1 should not be likely to receive 
the official acvount of the meeting for probably more than 
six months, I (as usual) looked to your columns to see what 
had passed, as I have generally found there an admirably 
clear and pithy account of the transactions, but to my great 
disappointment this time I found only the abstract of the 
papers, aod no account at all of any discu-sion or of any pro- 
posals that were made or of any of the business transacted. I 
therefore write to hope that you will in future, as heretofore, 
give those members who may. like myself, be absentees, a 
chance of knowing from your columus what our brother 
mechanical engineers did or said at their meeting. 
ours &e., 
London, November, 1874. Ax OLp “ Mecmanica.” 
We may inform our correspondent that we refrained 
from noticing the discussion at the late meeting of the In- 
stitution of Mechameal Engineers in deference to a request 
made to us by Mr. W. P, Marshall. Lo a letter dated the 26th 
October, he wrote us as follows: “ Will you have the 
goodness to instruct your representative that abstracts only 
of the papers are to be published, and not any report of the 
diseussion ; as the publication of these is reserved for the 
Institution Proceedings, and the report of the discussion is 
to be revised previously by each speaker.”’—Ep. E.) 


Tae Crevetayp Isetitcere of ExGinerus.—The first 
meeting of the members of the Cleveland Institution of 
Engineers was held in the board-room of the Koyal Ex- 
change, Middlesbrough, on the evening of Meuday the 
$th instant, Mr. Jeremiah Head, the retiring president, ia 
the chair. After the reading of the annual report and 
balance-sheet, from which it appears that the Assomation is 
in a most flouristring condition, both as regards membership 
and finanees, the retiring president vacated the chair in 
favour of Mr. Thomas Wrightson, the president-elect. Mr. 
Wrightson thereupon delivered an inaugural address upon 
“The Futare of Engineering as likely to be affected by 
recent Discoveries on Physical Science.'’ The address was 
listened to with marked attention by a very large audience, 
comprising the principal engineers of Cieveiand It wiil be 
published in the course of a fortaight in the “ Proceedings” 
of the Institution. 
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KEYS AND KEYWAYS 


To tus Evitos or Exsoinernise 


ENGINEERING. 


DINGEY’S 


Sin. —Having noticed an essay and some correspondence 


about “ Keys and Keyways ur valuable imns 
last few weeks, | take the liberty of directing the follow 
to you, hoping you may think it worth insertion 


i think there can be no doubt that if kev« are fitted 


edge instead of flatwaye, the shalt ae well the ss of 
wheel or pulley must be made stronger in proportion to th 
increased depth of the keyways. In fact, in most cases, t 
gen of area on the mde of the key would be very littl 
oniess the latter be made much larger aod heavier than 
the present practice 
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The magnitude and direct stra : key « 
bess may perhaps be easiest ‘ stented as | ane. 
us take the case of a key fitted in th i manner, v 
bedded on the flat side Let A be the shaft and bt t 
If now a turn is given to the bows B, in the directi {fz 
the position of the keyways would be as shown in the annex 
sketch Let us now suppose a key of the shape and « 
h ! to be loosely fitted, and the strain P acting on the 
boss in ree Ti 


ine pres 


’ 
te turn it ov 
} 





tegwether with P 
to compress the key, and acting on top and bottom I 
pressures 7 pp’ now produce a tearing strair n the sur 
faces th and mot the boss; a shearing strain on the sur 
faces dm'andn’ nn”; anda bending stra nt boss in the 
cer f the keyway 
The compressing strain 7 pronthe k « revent t 
shaft A from turning in the boes B, even if the s soft 
key do not fit at all, and no doubt prevent the key from shak 
se 
Let us now consider the second plan of fitting keys by 
the means shown in Fig. 2, where t boss is again turned 
the direction of the arrow 2, and the kevw fitted in the shape 
and size shown in a f mn the sketch, and as suggested 
being left with a space on the top and kept in p sition by 
means of set screws &. We ha in this case again the 
preaures p p acting on the | the key, but with greatly 
nereased leverage, tending to | » key, ar turn 
er the corner a4. (’n a int of t s greater Vi t 
pressures p p’, acting in an up and down di tion, Ww r 
this ca be certainly much increased These increased pre 
sures of course the screws—together with the boss—have t 
withstand, the boss being at the same time weakened, by set 
screws of great size going through it Besides the pressure 
» p in this case act almost entirely on the surfaces k an 
and in the centre of t t screws Thus it will b 
clear, | think, that there is no r sse of strains on the bos 
but just the contrary 
A pologising for the length of t mmunicatior 
I beg to remain, Sir, yours obx ntly, 
Wd 


W aterloo-road, Manchester, November 6, 1874 


THE NAGPUR WATER WORKS 

Avy the firet ordinary meeting of the Institution Civil 
Pogineers (5 ion 1874-7 held on Tuesday event the 

th of November, Mr. Thowas |} Harrsor Pres ot, i 
the chair, a paper was read by Mr. W. Alex. R. Bing 
MICA ao” [he Na 
on the Rainfall, the Flow fror 1 Ground, and Evapora 
trom at Nagpur; and on the Fluctuation of Rainfall in India 
and in other piaces 

The author d 


rpur Water Works; with observations 





ribed the position of Nagpur, the ge 





cal formation of the district, and the former works of water 
yY was 5+ , and the 


annual raintali was 4!)..3 in. of which 37.52 in. fell in th 
monsoon months The new works had 


supply [he population of the « 


been constructed on 


the basis of an old native tank at Ambajhari, four miles from 
the city The present reservoir had a total capacity of 
257,500,000 cubic feet, with a water surface of 370 acres. It 


was fed by a catchmeat area of 42/4 acres, and was calculated 
to afford a daily supply of 15 gallons per head, underall the 
eireumstances of fluctuating rainfall and of years of extreme 
drought. The embankment of the reservoir was 1033 vards 
in length, and was formed on the site of the former one, 
through which a puddle trench had been sunk, and after 
wards the bank was raised 17 ft. 4in. Flo 
charged over a weir 2) ft. long. The water for the city was 
drawn off through a straining tower in the reservoir, by a 
syphon which passed over the old embankment and below 
the new |y-raised portion It was conveyed to the city in a 


is were dis- 








cast-iron main 13 in. in diameter, and was distributed " New Bedford, U.S., and Prague, the author deduced that the 


CONSTRUCTED BY MR. FRANCIS 
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PULVERISER. 


DINGEY, TRURO FOUNDRY, TRURO. 
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hrough a length of 10,000 yards of sma I 

service was principally a public one. 1 cost of the works 
bad been 40,0001, being at the rate of %s. 5s. per head, or 
11.5001. per million gallons of water supplied per day. 

In 1872, the intensity of the rainfall at Nagpur varied 
from a rate of 4 in. up to 4.733 in. per hour; the heaviest 
fall recorded was 3.55 in. in forty-five minutes. In an ex- 
treme case, 98 per cent. of the rainfall flowed off the drainage 
area in two hours and fifty minutes. The average yield of 
the drainage area was 38 per cent. per annum of the rainfal! 
The capacities of reservoirs to afford certain quanties of water 
at Nagpiir were stated in a Table, from which it appeared 
that a supply for two years should always be the limiting 
capacity for safety. From one season's observation the 
author believed that the evaporation from the surface of the 
reservoir amounted to 4 ft., or about 1-5th in. per day, and 
that the quantity of water lost to the reservoir by evaporation 
during the dry months was 54 per cent 

From a study of the records of rainfall at Calcutta, Bom- 
bay, Madras, Ndgptr, Mauritius, Barbadoes, Adelaide, 
Hobart Town, Cape Town, New York, Rome, Greenwich, 


ef pipes The water 





juctuations were similar in kind, and that they only differed 
slightly in amount. He compared them under the following 
heads, the resulta being given in a Table: percentages ot 
the number of years whose fall was above or below the 
average; the average fall of all the years above and below 
the average; the average fall of the three driest consecutire 
years; the maximum and minimum fall, and the extreme 
range or difference between them ; the proportionate numer 
of periods of three consecutive years below the average per 
hundred years; the greatest number of consecutive years 
below the average; and the average fall of the greatest 
number of consecutive years below the average. The 
author did not advocate any strict rule to be applied 
in all cases, but pointed out certain broadly marked 
features, which he considered generally applicable to India, 
as well as to other parts of the world. He also investi- 
gated the probability of the fluctuations of the rainfall 
being affected by the solar spot periods. The results were 
recorded in a series of Tables, the conclusion arrived at 
being that the suggested connexion could not be proved, and 
that, even if it existed, the amount was too small to be of 
professional importance. 
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DINGEY’S 


CONSTRUCTED BY MR 





We publish on the present and opposite pages, drawings of 


4 pulverising apparatus for reducing ores, designed and con- 
structed by Mr, Francis Dingey, of the Truro Foundry, Truro. 


PULVERISER. 


FRANCIS DINGEY, TRURO FOUNDRY, TRURO. 











5 in. deep, fitted with fine wire gauze. 
the pan are portable plates or shoes, made of hard iron, and 


easily replaced when worn out. 


In the inner part of | 


In this pan are four re- 


The machine consists of an iron pan 6 ft. in diameter with | volving plates shod in a similar manner; these are 24 ft. 
Vertical sides, in which are twelve openings 15 in. long by 


in diameter, and make about 200 revolutions a minute; 
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these moye in one direction whilst the pan revolves in 
another by means of a pinion wheel working in the outer 
edge of the pan, so that the bottom plate is always chang- 
| ing its position, and thus prevents the possibility of wearing 
| im grooves. 
| In our engravings Fig. 1 represents an elevation, partly 
| in section, and Fig. 2 a plan of the pulveriser. Fig. 8 
| is a section of the apparatus taken on the line sé of Fig. 
| 2, Fig. 4 being a plan of the pan showing the arrangement 
| of the runners. Fig. 6 is a plan of the shoe of the runner. 
| In these figures a is the launder bringing in the ore stuff for 
| treatment, 4 the receiving pan, c the runners, d the grinding 
| pan, e the discharge grates, f the circular launder, g the 
bearing rollers, A the pinion for driving the pan, and ¢ the 
| lifting gear. The machine is driven through the horizontal 
| shaft, which imparts motion to a vertical shaft having a 
| spur wheel working the four pinions connected to the 
| spindles which drive the runners in the bottom of the pan. 
| The machine is fed by means of a screw working in a 
| hopper, which passes the stuff to a round launder (where 
| there is a stream of water brought in), and thence it passes 
| in near the centre of the revolving plates, and is immedi- 
| ately carried under these, where it is ground and sent 
through the grates with great rapidity, caused by the 
centrifugal foree of the water from the revolving plates, 
when it is received into a launder, conveying it direct to 
the buddles, The machine is so constructed that it can be 
| bolted down anywhere to @ foundation, and set to work 
| immediately, or it can be made in light parts for expor- 
tation to foreign mines. A 10-in. cylinder engine is capable 
| of driving it, or it can be driven by water power where con- 
| venient. 
| Dingey's machines have been introduced into the Cornish 
| mines for the purpose of grinding the tin ores, or what is 
| known in mining*phraseology as the “ roughs” or “ tailings,” 
| and they are found to answer well for the purpose intended. 
| They will pass through a large quantity of stuff at a small 
| cost for grinding, so that poor ore, which has hitherto been 
thrown aside, has been made a marketable product by the 
| introduction of these machines. They have also been in- 
| troduced in some of‘the Continental Jead mines for recrush- 
| ing or grinding the lead waste or “ ruggings,” and will 
grind from 15 to 20 tons of stuff per day, the quantity 
varying according to the class of stuff. In most mines 
| there is a large amount of stuff containing mineral which is 
| unavoidably sent away with the waste, in consequence of 
| the want of proper machinery for finishing the dressing of 
| of it. For instance, in Cornwall, th ds of pounds’ worth 
of tin annually go down what is known as the “ Red river,” 
| which is a large stream of water that comes from the 
dressing fioors of the mines, and there is not the slightest 
| doubt that if the matter were properly considered and 
machines of this, or a similar class erected, in connexion 
| with frames for washing the ores, a large percentage might 
| be saved. 
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THE MIDDLESBROUGH DOCKS. 

| The North-Eastern Railway Company's Dock Extension 

| Works at bddteabrongh * 

By Me. A. H. Warruam, Middlesbrough. 
Concluded from page $42). 

| Wire regard to the app stort ye ecoaling, loading, and 
| discharging vessels at the west side of the dock, at the 
| northern end, there are three coal shipping staithe, con- 
structed specially to carry trucks (instead of chaldron wagons, 
as was formerly the case). These staiths (see two-page engrav- 


| ing and views on the present page) are built chiefly of timber 
| They project into the deep water at the foot of the slopes, 





* Paper read before the Cleveland Institution of Engineers. 
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pes t pr = ple! f f in export to 67.642 tons, valued at 769,001/.; un- | port Harbour Commissioners, a project of great im portance 
and the machinery is planned on the balancing princiy [= oe to 3192 tons, worth 119,5382.; but armour | to the commerce of the Bristol ( hannel was mooted. It wes 
cho leaded trucks age piace’ by @ be oe me onen a ; ack 7 ates and boiler plates increased to 2\),441 tons, valued at | that of memorialising the Government in favour of construct. 
Gines of ahent 5 Se 50 me 2 Rag ecaphinedion fn safety i 32.9091. There was a slight increase in wire, both quantity | ing harbour of refuge at Lundy Island. A Royal Com 
truck is uncoupled (the remainder being secured by & safety | 332 | mission which sat in 1859, reported on the eligibility of 
eek) and descends by its own gravity on to the cradi Aj and valu | Reenter Echenh Gon end purpose. The I lotage Commissioners 
brake is then elacked, and t) truck falls to the required | I Parkgate Wagon Works Company (Limited).—An | and Harbour Commissioners of Newport, have resolved 
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+ depth, the bottom board et down, and the empty truck | extraordinary general meeting of this company wae hele ®* | upon memorials in favour of the scheme, and the other put 
rises to the rai level lt is then passed down a line aid wi h Rotherham on Monday afterr nfor the purpose of carry- | bodies of the town will no doubt follow suit. 
a descending gradient, to be removed as soon asa train load); .. tie operations of the Sandiacre Brick Company | aienemnieiiadunedimnemman 
. * 4 : . ’ , ~ - 

‘ julated Un an average twenty trucks of coal or Fea i he t Sandiacre, Derbyshire. This company has a s sucienes ani ‘ aati = * oe a. 
has accumulated. On be shipped per hour at | (Limited), at Sandiacre, Derbyshire. This company bas 8} = neg PROM CLEVELAND AND THE 
coke, equal to about 15” tons, can be shipped | tour at | capital of 16,! . The directors of the Parkgate company NORTHERN COUNTIES 

. c me » . s “e 
eceh staith roposed to buy up the other concern and carry on its ope ‘ 
With respect to steam cranes for the genera acing OF ae A : a ations determined to have the property Mipp.iesproven, Wednesday 
discharging s, | speak rather prospect y is t - ted by a committee selected from themselves before The Cleveland Iron Market.—Yesterday there was a fair 
. say, what t aDces WwW einn er | power at tl sine anv binding resolution on the subicet | atten jance on ‘Change at Middlesbrough, but again 
+§ ¢ f six months a the pres By that | Pesens ® 7s a , : The tota] | *mount of business was exceedingly small. For severa! 
d " : ; . . r . ‘ P Oetoher.—Th i . al ‘ 
‘ ther r anes at ve positior ‘ c Exports for Month of O : ~ | months past the Cleveland Ironmasters’ Association retur 
Fi 4 t 7 ¢ } +} € October. were 
‘ME . , tu r : with t . exports t0F Pe : é ~ | which used to be read with so much interest as showing ti 
t , & , . 4 ' rick 
mF ex f #0, a t i tons, valued at 1,056.4 a Hic lonk | Teal position of the iron trade, have not been issued owing t 
#5 Out of t ve-named r of eleven, ¢ are now | tons, valued at 1,176,082/. in last October. Russia ' | one of the ironmasters refusing to supply the necessary ir 
‘ . ; | . , nd Nor : "99 tone len. hie Hise - 
N ready for the ensuing « y sea P ‘ But [| 49 tons; Sweden and NN —— : it nd 44.796 | formation to make the returns complete. Yesterday, t 
7 wieh ¢ rect your ett to those constructed on t mark §2.214 tons; Germany 220,465 “ ry + presi surprise to most masters on ‘Change, a manuscript copy of 
bf trave , gantry svete f which w s00n at | tor France 220,574 tons; Spain and Canaries 41,24 : -’ | the return for October was posted on the walls of that build 
“" " YT | » , . 1 " 
Be work, and w 1 are t kind ere anywher Italy 1 tons; Turkey 15,21 I ee. ling, and it was seen that the total stocks in the hands 
ah : ‘ t Mm." 64 : . Brazil 41 tons; Ma ka 29,000 tons ~*"™ | soakers has fallen to the comparatively insignificant quantity 
‘ / ain? tons, and “ other countries” 266,153 tor lof 59 tons, a barely workable stock. Notwithstanding 
4 r . ‘ I 1 on Pe ‘ « 4 —At the fourth | this fact, however, there was no advance in prices, and | 
seh: . . rdimary general meeting share 8 in this concern, | 3 was again qu ted 65s ~e the 7 r oom ng sold 
7 i om Tuesday, the directors’ report was adopted. ; It | at proportionate rates. The mat r pig iron is 
: ‘ t . | . . } f div f sk as it was. 
a? a showed that there was a balance available for dividend of | bri 
D> - * a bo ft.t at 11 out of whicha dividend at the rate of 20 per cent | The Cleveland Ironmasters’ Association Returns.—Y - 
+ —aghi ee wat ; “6 »} | for the year was recommended. The stock in trade was very | day ovening those returns which have been withheld for severa 
a : ; . y typ f a 1 , near r c urge, owing to the recent purchase of a quantity of iron on | months were issued. It appears that out of 152 blast fur- 
BGs 5p throeng | | very favourable terms. A balance of 2564/. was taken for- | naces in the North of England 124 are in operation, and 
ie i ety | + fgets . * ; ward to nex’ year's accouns. | there are twelve new furnaces in course of erection. T! 
; ; "> 2 - ; The A Steel ! Wire € Limited) —At the | make of pig iron is shown as follows 
; : : a ; . ° _ held on } . wn | tons. 
. = » mee noe f rT nv he | ; - - ‘~ 
: : mg ape . ; ‘ ove 1 7 s of r 0 rs’ | Month ending 31st October, 1874 ove 171,471 
4 t ‘ thus | ¢ there had been a los ve ‘ 4 - — hac goed 
4 : , = : “ee . ! mainly resulting fr n Month ending 31st October, 1873 ans 173,123 
° to give | transa s—a loss m 8 g ; 3 vi 
m + ae ee ee ee > ne . k and losses ct , ts. | Month ending 28th February, 1474 ... 1 i 
4 be . ; = , ; : ‘ ’ r T T | 
a Thes n y cr y rs. Ay Ir t ‘ -s : w ; - » upon October, 1873 ... 1.652 
- f more t t was d reduce ( , 3 
Br ~ aaneen a ‘ oy f ~ . | upon February, 1874 ... 3,407 
I na f ay t @ expe i é . : . , 
: t t r \ ( od Tr we al _ therham. |! Shipments Foreign of Pig Ir n from Port of 
2 . 7 . 7s n the tops Ma roug iH af Company's new shaft at the | ‘ Middlesbrough 021 
§ { t an of ea , y reached the « tr Coal has been Month ending 31st October, 1574 ove 35,931 
, r — ‘ i s has near ed : al of s i ! - : : “ 
, antry is rit rom centre to cent the rails upon whicd | , ai at the nkings f the New Carlton ( Ty. near ‘ rresponding month last year 26,01 
t travels The « r height fi r to ¢ 1ers Hoyland, a at ¢ new |} f Hi nd and Els ar) is > 215 
} a 4 ‘ ‘ 
rder spanning tw a wa A Coal ¢ any a depth of var as already been bored. | ncrease one oe . 
? j Pp 2 o J 
F s isitt b., thus aiiowing t pied passag ! | Newiron, &c., works are likely to be « ted near Hother- | Shipments ( —_ f Pig Iron from Port of 
e ! ve engines and generai r g stoce The tra am as! 
fe r wheels 12 ft. apart tre cer I 1 Ng | Month ending 31st Oct r, lsv4 2 2 
: - t s, truss ana , : oe | Cannsmendina + th last vear 16.328 
' aed fa pa r NOTES FROM THE Sor rH-WEST. | rresp ling monty L . 
strengthened by cast-iron brackets a two wrought-iron a. . = . , ‘a quence 
: t tot tir uprig a by The Tin-Plat T ¢—In ant ‘ Mi ' &n imp? - 1 e > 9.184 
plate girders, w h are ¢ cted ‘ er ‘ : - the ia ¢ DCTOASC ase 
nt in ti Sou ‘ 4a i ai 
- ey ron brackets Ls g r t i an af ] Ma > A» 
- ha further r 1 ’ aba be 
witht ! essary Y rpath a r tra M4 . ry, 1874 . 101,199 
¢ t tra ng and caps m ns, is fir ve r S 1 e N r inate & ry oe | Let Oct 1874 i. ) 2OR 
5 * twee t wrou ron g reat t le nearest t ki at ¢ in t y » ‘ pr 
‘ wi t gircers are pianked on the t as to forma sent vear, and delayed their opening tors ‘rai months a8 | 1874 ... 41.901 
; bunker (vas and water are sut j ¥ means of pipes on thoroug vyeet r it, and t inner gate ar 1 other | « fewer blast furna 
- pa vy up th egs ‘ y ‘ und a attached to t apparatus having ted and ‘ work tisfac- i eek eee “Sieneds i e 
f ma sid along the quays ’ : g Lach « , ‘ g of great floa gt & v the oon. 
a ‘ whole of the « : signed for aq * | waste water from t id canal has commenced Pr pr. + is 
wu x , fa at > t . maxi ’ wi ‘ shiv. however. a ther fort t w elat re any | n I > 
De. 5 t I r st cent ft weasel is passed in at the new entr as ther t ndition the f ed tr Rai ers ca 
‘ ‘ t] I ‘ t ting chain is 24 ft., ar accu! f n of ailt at the k gat 4 “ had, and the conse juence is that a iarge r worse 
; | Q } ecumu felt a £ ae - . ‘ he the 1 r 
4 t r Dtted with st Trick motion ranging f } ged away, and the temporary bank or da t e | men are ut fempiorvrment, ana 1 Pons pr , ox , 
e i t 4 it The tra ! motion is transt ed 1 so have to be removed. | will shortly be increased. Ship] es are in tau nani a 
M4 - ngir y geara a tot tray ng wi s present a satisfactory | 9/. 10s er ton. Bar iron is in good request, and 
ana war ng urns r : for iwing trucks, t ke are in full peration, | prices are tained It is stated t f wees 
tter ber » 4 ted on t shatta the insid the ; > id from | another iron works on Teeside will for want of 
"i : *, and the w ‘ 5 tha the ca tans car t scouring power rau orders 
en iF per ntly tra ng Ww s i . lby the direct rs, and | © is Baad nied Hacineer ata the Typ T . 
\ n t eapstar r ha gt t as positiors arging at Gloucester and Humber there is a great al of shipbuildin gress 
each crane, is to ¢ A Jarge saving in time and rpness. No arrange- g g is in a tolerably healthy state $ 
‘ No horses o1 See ake oves & yee : ; ace for any celebration | brough, Messrs. R. Dixon and Co.'s shipwrights strik 
y, ex ting to bring or take aw at koa f trucks. f the opening of the new = rks, and it is not unlikely tt mI! r a reduction in the hours of labour 
i Ladd t tt t t of the various works has |,» forma ening will be deferred until next spring, when . oa : ; , i anecti” aail . 
! t! re stil remaing @ large amount Of | the branch railway from Berkeley-road wil have been com The ¢ und Coke Trades.—The coal and coke tra 
t 1 ' t unks separating tt i teil rai B jremain dull. ¢ ke is rather firmer, but all other kinds 
4 ‘ ’ r , l t nlet 
ging i. I I fnel e abundant, and prices are likely to continue | 
f the a ‘ +} new ave. but this is 7 . » | Uel are aoun , t 
T | i n : A 4 2 . e 
sl a ' ¥ LA a Pagen' yd Dee snd Corne Rails —The Devon and Cornwall | ia Riel Pkg ae Canctens ceniniaiets os 
rl puet rward 7 = ; , . a ailway Company have decided on commencing a line from | 4 t , ae . - a 
. " ; le . 7) , iditional ail r ac’ a 2 
, oe Okehampton to Holsworthy as soon as the landowners carry | Made about the want of add as Fal — accomm ss 
; , - to give the strip of land r the rail-| for Cleveland, so that the district can be developed m 
it a promise to give the s of ian il- | ao. Sof the ¢ 
r NOTE Pp > yy . nd ubseribe | rapidly. To-morrow (Saturday) the first » f the 
& YOTES FROM SOUTH YORKSHIR way, and the town of Holsworthy and ger yond fr Extension Railway w be turned by Mr. Joseph 
’ t f ip | le ixtensi il ill be nD } d pb 
; S Wednesday |. per mile towards the under as a proof of their Dodds M.P., at Moorsholme. This railway will be a 
GG an t orshoim bi ul Lil é 
7 ‘ , Saud ‘ paotin « terest in it , } 7 } r 
; . Aim AS o~-—d oe ; , } ten miles in length, and will open up some valuable 
' f the Sheff Chamber { erce f i on Tuesday, ‘ 1 Tra of the Brist Dis t -Trade is 6 w, and | stone royalties between Hrotton, near Saltburn-! 1 
F eee oe ee ee ine Teqaprochty treaty between | prices are likely to remain at their present figure for the next | and Glaisdale, on the road to Whitby. * 
Canada « the Ur i States : chamber considered | gi, , t st. There is a considerable development of 
f that the treaty pr british interests ‘ resources the district. Ar ition has, we hear, been Texxesser Pie lnox.—Considerable juantities 8 
; 1 Pp a F } ¢.—The Sheffield Coa] | made to the Bristol and Exeter Railway Company to extend | .a. pig iron are now being shipped Bostonwards, vid the At- 
p Cos me. Siefleld ten son November 9, notifying | their line into the district between Portishead and Clevedon, | jantic. Mississippi, and Ohio Railroad The iron trade wu 
« that the prices of best Birley Silkest w i be lis., and | 80 as to facilitate the conveyance of minerals from that neigh- | a). expected to imecrease in importance in Virginia when 
. f k at \ ery 4 r . P : a ‘ 
' creened seco all per ton at the pits on and after | bourhood. A new pit is being sank at Warmley, and another | the James River and Kanawba Canal is thrown open as far 
‘ her 12 e ried t ls. per ton now appears to be sat Mangotstield The Malago Vale Pits, which have been | back as the Alleghany Mountains 
‘ em be le ’ } r? har b tak by trong . 
pretty y established throughout South Yorkshire and East | star gi for some years ave Deen taken by & strong ; 
Derbyshire mpany, who are sinking two fifteen feet shafts, and by the AvsTRatias Ratitwars.—A resolution peen carried in 
—s f raisine ' 1} 
foot tine the works are completed they will be capable of raising | ¢) gislative Council of South Australia, calling upon ¢ 
—_ $ for 1 Ligier ti . . + eats 
Steam ¢ ‘ nin l é A pr ] . large amount of coa addition to this the Ashton Vale South Australian minist to bring in a bill for the cor 
, : tm Y t? ‘ ne ; . ‘ » 7 . 
the atior ta ny. i om . ‘ ery Compar y. havir g enlarged their oi 1 sbatt, are sink | struction of a railway to the M array Surveys are being d 
saslete, tio Gene of et ’ D _ | ing a new one to the depth ¢ ”) yards, and branching an-| made of several alternative lines with the view to tbe ulti- 
‘ » the fue . ste ' er [ } , T i " . y 
t . e tur ran am 5) - ther 600 var to reach the Ba oster seam ihe outpu | mate selection of the best route. Considerable progress bas 
eh A preliminary meeting was heid at Ubesterfeld on oe need tentas te ¢ xpected to sh m 2000 tons to 3000 been made with a line on hand between Brisbane and 
saturday /ast. tons a week increase on the present qu ty. With the pre | Ipswich, Queensland, the rails being laid for some distance 
Iron and Steel Exports during October.—Railroad iron | parations now being made, it is expected that in the course of | The first section of the Ballarat and Ararat line (in V actors); 
- — —_— ——— | the next three years the output of the district will be more from Ballarat to Beaufort, a distance of 28} miles, has just 
— doubled ic. T 14 miles of 
- . -_ ustrated t ; ave 435 of our | aan doubled. been opened for general traffic. There are now 514 m 
These cranes were illustrated by us on pag 3 - ’ . G ; ios tmchened in Vieto 
xteenth volume wundy Island.—At he last monthly meeting of the New- | Government railway peration oria. 
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RAILWAY CLASSES 





rue bold step resolved upon by the directors of 
land Railway, namely, the abolition of 
second-class carriages with the commencement of 
the ensuing year, is one which has naturally been 
widely discussed, not only by railway proprietors, 
but by the public large, and—as is usually the 
case when such questions are talked of or written | 


many erroneous statements have been pro- 
gated by both the advocates and opponents of 


proposed new system. Considering the magni- | 


of the interests involved and the general im- 


portance of the question, it is, we think, to be re- | 


gretted that the direetors of the Midland line, who 
or should be—best informed as to the whole 

ts of the case, should on the one hand have with- 
held from those whom they represent full informa- 
ton of the scheme which they propose to carry out, 
and on the other descended to something very like 
*pecial pleading in support of their views. At the 
meeting of the Midland shareholders to be held next 
tuesday at Derby, the whole matter will no doubt 
be discussed in all its details; but we cannot help 


ceived for insertion in the current | 


INEERING to annual subscribers receiving | 


ss Branch. Post Office Orders to be made payable at King- | 





| believing that it would have been wiser had those 
| details been placed sooner before the shareholders, 
| instead of the latter being allowed to receive their first 
information about the proposed step from the brief 
}announcement which the directors made public a 
few weeks ago. 

| The fact is, that the alteration which it is proposed 
jto make in the working of the Midland passenger 
| tratlic cannot be regarded simply as a proposal to 
| substitute two classes for three and to reduce first- 
class fares, although it is in the form of such a pro- 
| posal that it has come before the public. In reality 
jit will, we believe, involve other changes, and it 
|appears to us probable that the effect of these 
| changes will be to nullify some at least of the ad- 
vantages claimed for the new system, To explain 
| this, let us consider these advantages as they are set 
forth in the circular just issued to the shareholders 
|of the Midland Railway, by the chairman, Mr. E. S. 
Ellis. Mr. Ellis states that the grounds upon which 
| the directors base their recommendations to the 
proprietors are :—(1). ‘‘ That the experience of the 
| third-cl ass working shows that a reduction in first- 
iclass fares and an improvement in second-class 
ce must produce a large increase in the 


| 
' 


number of travellers and in the receipts ;” and (2) 
‘‘That even without any increased receipts the 
nominal loss must be fully reeouped by the more 
economical working of the traffic.’ The question 
involved in the first of these statements is one 
which scarcely forms a profitable subject for discus- 
sion. It is one which must be determined by 
experience, and one of which nothing but ex- 
perience can determine the correctness or the 
|reverse. All that at present can be said concern. 
ling it, is, in fact, to express an opinion on the 
|probability of the effect which it anticipates, 
and on this point our own view scarcely agrees 
|with that taken by the Midland directors, We 
believe in fact that the experience obtained con- 
| cerning the effect of running third-class carriages of 


* | all trains does not apply—or at all events applies to 


but a very limited extent—in the present instance, 
| The increase in the facilities for third-class travel- 
| ling, coupled with a period of great commercial pros- 
| perity, practically created a new section of the 
| travelling public—a section which could probably 
| be increased materially by a further reduction in the 
| third lass fares; but we see no probability of a 
lsimilar effect being produced by the change now 
| proposed, The whole tendency of recent railway 
| experience goes to show that while on the one hand 
almost any amount of traffic can be commanded if 
the fares are made sufficiently low, on the other, 
| the large bulk of the public place an astonish- 
ingly small money value on increased comfort. 
Abundant proof of this is afforded by the working 
of excursion traflic, which shows how, to save a few 
| shillings, a large section of the community will sub- 
|mit to countless discomforts, Nor is additional 
proof wanting in the experience of ordinary work- 
ing, for the minor importance of the second-class 
traffic on the Midland Railway itself is, it appears 
|to us, a contradiction to the views taken by the 
directors. ‘The fact that so few avail themselves 
| of the additional comforts of second-class, is a sure 
| sign that the large bulk of the Midland customers 
| do not care about having extra comforts if they cost 
extra money, and we believe that the additions to 
those comforts obtainable for the same price under 
the proposed new system will have but an inap- 
| preciable effect upon this result, Such are our 
views on the matter; but as we have said, the ques- 
tion is one which éxperience alone can decide. 

We now come to the second statement we have 
quoted above, and to the alle ged economy of work. 
ing which it is contended will result from the adop- 
tion of the new system, On this point Mr. Ellis, 
in the circular to which we have already referred, 
expresses himself more fully as follows: He says, 
“The economical advantages to be derived from 
the change are, by the conversion of existing stock 
to save the purchase of additional stock, thereby 
|also saving the interest on outlay, the saving in the 
|consumption of coal by reducing the weight of the 
| train, the saving in the wear and tear of the excess 
j of stock now run and of the permanent way, the 
|saving of cost and labour in the ticket and audit 
feet by having two classes to deal with in- 
| stead of three; and lastly, but of the greatest im- 
| portance to the public, the greater punctuality in 
the train service, by having trains more compact and 
| under the complete control of one engine, together 
| with the consequent more regular and punctual 
| working of the goods and mineral traffic, which is 





dependent upon the passenger service.” Such are 
the alleged advantages, and we do not hesitate to 
say that they include instances of special pleading 
which cannot be substantiated. It will be best that 
we should consider the various alle advantages 
in the order in which they are stated by Mr. Ellis, 

In the first place, then, as regards the saving which 
it is proposed to effect by the conversion of existing 
stock in place of the purchase of new. This is, to a 
great extent, a special matter, having a bearing on 
the Midland Company alone, and not affecting the 
general question of the abolition of second-class 
traflic ; but something may nevertheless be said 
about it here. Its consideration involves the in- 
quiry : What do the Midland Company propose to 
do with their second-class carriages? They are, we 
are informed, to be “ converted;” but into what? 
If into third-class carriages the result will probably 
be satisfactory to the travelling public, but if into 
first class it will certainly not be so, and the 
alleged reduction of fares for first-class accommo- 
dation will simply be a delusion, while, moreover, 
the cost of conversion will be no trifling matter. If 
the first class under the new régime is not to be 
really a second class under another name, the 
character of the present first-class accommodation 
must be upheld; but the second-class carriages 
on the Midland line are unfitted to afford this ac- 
commodation unless subjected to expensive altera- 
tions, while, on the other hand, many of them will 
make heavier third-class carriages than are neces- 
sary or desirable. For these reasons the benefits 
derivable from the conversion of old instead of the 
purchase of new stock, are, it appears to us, probably 
of a minor character, 

We now come to the great alleged advantage of 
which so much has been made, namely, the reduc- 
tion of dead weight—a reduction which, according 
to Mr. Ellis, is not only to reduce cost of haulage, 
but also to be of so important an amount as to ren. 
der the trains now hauled by two engines workable 
by one, and to insure that great desideratum of 
modern railway travelling—punctuality, These are, 
without doubt, important ends to gain, but how 
they are to be gained by the proposed alteration is, 
we regret to say, not so clear. While fully admit- 
ting that the proposed new system will afford cer- 
tain facilities for insuring a better filling of the car- 
riages and in some cases a reduction in the number 
of empty or half-empty vehicles now run, yet we 
cannot help remarking upon the wonderful per- 
sistency with which the advocates of the proposed 
change entirely ignore a very important point which 
has a material bearing upon the results, ‘The point to 
which we allude is the relative weight and cost, per 
ang, of first and second-class accommodation, 

f we disregard, for the present, the types of car- 
riages suitable for local or “ omnibus” traffic, and 
confine our attention to main line working, we shall 
find that the relative weights and cost per passenger 
of the first, second, and third-class velides in ordi- 
nary use, are about represented by the figures 9, 5, 
and 4, while the rates of fares are not far from the 
same proportion; the second-class fares being, 
however, relatively the highest in proportion to the 
cost and weight of vehicles per passenger. It fol- 
lows from this that if the various classes of vehicles 
filled equally well, they would, at present rates, re- 
turn an approximately equal percentage of profit on 
the capital expended on them and on the cost of 
haulage. But it isa notorious fact that the various 
classes do not fill equally well, the third class giving 
by far the best rent in this respect; and it therefore 
follows also that even at present rates the first and 
second-class carriages are run at a lower margin of 
profit than the thirds. This fact has an important 
bearing upon the proposed change, as we shall now 
proceed to show. 

Under the new system the first and third-class 
fares will stand in the proportion of 6 to 4, while 
the weight and cost per passenger of the vehicles 
employed will be about as 9 to 4, and the im- 
moray — to be settled is whether the 
better filling of the first-class vehicles attainable 
under the new system will or will not com- 
pensate for the additional weight and cost of 
vehicle per passenger, in proportion to the fare 
charged. Speaking broadly, a second-class carriage 
under the present system, when runnning half 
empty, has only a weight and cost per passenger 
thus carried about equal to that of a first-class 
running full, and as the pro new first-class 
fare is about equal to the existing second-class, it 
follows that a full first-class carriage under the new 
system will give no greater return on the capital en- 
































































Mts 


cone 


edbde Se 


























een 


z 


ers en 





- 























































at ee 


a ra Stree 


purines 





- 
ee 


OEE see es 


382 


gaged and the cost of haulage, than one of the present 
second-class carriages running but half filled. This 
point has, so far as we are aware, not previously 
been brought forward in the course of the discussion 
which has taken plac eon the proposed alteration 
but it is one of much importance.* 

The dead weight que ation. moreover. has also to 
be regarded from another point of view, namely, as 
dead weight pure and simple, and apart from its 
differences of cost due to the different fittings of the 
various classes of carriages. As we have already 


said, Mr. Ellis holds out ahope of a most important | 


reduction in this dead we ight under the new system 

butacareful consideration of the matter scarcely leads 
us to endorse his anticipatior With a view of ex- 
plaining this aspect of the question more clearly we 
have prepared, and give in the annexed lable, a 
statement of the number and weight of vehicles 
required to carry various numbers of passengers 
(exeluding third-class) under the present and new 
together with the receipts per train mile 
in the two Cases 


stems, y 
and per ton of dead weight per mil 

Mr. Ellis states, in his circular, that the numbers 
of first and second-class passengers carried on the 
Midiand Railway during 1873, were 1,136,405 and 
2,457,590 respectively, the proportions being, there- 
fore, as 1 to 2.18. In our Table we have main- 
tained this proportion as nearly as is consistent with 
viherence to whole numbers, and we have taken the 
fares as averaging (after making an allowance for 
return tickets) under the present system 2d. per 
mile for first and 1.3d. per mile for second-class 
Under the new system the fare for first-class will, 
as announced, be 1$d. per mile. The vehicles 
svailable for carrying the traffic we have assumed to 
be: (1) a type of first-class carriage having four 
compartments, carrying twenty four passenyers, 
snd weighing 7} tons; (2) a smaller type of first- 
class carriage having three compartments, carrying 
eighteen passengers, and weighing 63 tons; (3) a 
class of composite carriages having two first and 
two second-class compartments, affording accommo- 
dation for twelve first and twenty second-class pas 

sengera, and weighing 7} tons; and (4) a type of 
second-class carriages having four compartments, 
carrying forty passengers, and weighing 6} tons. 
These weights and carrying capacities are averages 
of several varieties of first-class, composite, and 
second-class carriages in use for main line traffic, 
and we believe that they may be taken as fairly re- 
presentative type a. 

The results recorded in our Table will, we be. 
lieve, be regarded with some interest. In the first 
column we give a series of numbers of first-class 
travellers increasing from | to 30, and in the second 
column the corrs sponding number of second-class 
passengers according to the experience of the Mid- 
land Company. In the new system it is assumed 
that these,would all be first-class passengers, and 
their aggregate number is, therefore, given in the 
third column of the Table. Column four gives the 
least number of vehicles which would be required to 
carry the passengers recorded in columnsone andtwo, 
while column five @ves similar information as to 
the passengers recorded in column three. The 
headings of the remaining columns will explain 
their contents fully. 

The conclusions derivable from the facts recorded 
are: first, that the new system will allow of no 
reduction in the number of vehicles in a train; 
second, that it will give rise to an increase rather 
than a decrease of weight per passenger; and, 
third, that it will produce smaller receipts per ton 
of dead weight hauled. To this it may be added 
that, under the new system, the cost of the carriages 
per ton of dead weight will be considerably higher 
than under existing circumstances. The results of our 
examination, in fact, appear to completely contradict 
the assertion of Mr. Ellis regarding dead weight, and 
we are unable to see how the two views of the case 
can be reconciled. We h ive, in our comparison, of 
course ignored the third-class traffic, as its amount 
does not appear likely to be materially affected by 
the change. We may, however, remark that if 
the extra comforts obtained for 14d. per mile under 
the new system do attract a portion of the third- 
class passengers, the result will be a further in- 
crease, and not a decrease, in the weight of the 
train. 


* Since the present article was written the reports have 
appeared of a meeting of a number of the Midland share- 
holders held at Leeds on Tuesday last. At this meeting, Mr. 
Edward Baines, who presided, expressed views in many re- 
spects coinciding with our own, and stated facts which 
exactly corroborate those we have brought forward. 
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ning on the Midland have met with extensive 
patronage and have given great satisfaction, and 
this being so, their more extended use will naturally 
follow. If this be so, these drawing-room and 
sleeping carriages will become the real ‘‘ first-class” 
carriages of the main line trains, and we have no 
doubt that the excellent accommodation they afford 
will be appreciated as it deserves; but if this be- 
comes the system, there will be a further increase of 
dead weight, for the Pullman cars are heavy, as all 
vehicles affording similar comforts must necessarily 
be. This being the case, the punctuality which Mr. 
Ellis promises as a result of the new system of work- 
ing appears to be further off than ever. 

So far the arguments we have adduced are opposed 
to the change brought forward by the directors of 
the Midland Company ; but we are quite ready to 
own that this scheme has certain advantages which 
deserve recognition. ‘Thus the saving of trouble in 
the ticket and audit departments to which Mr. Ellis 
alludes is something, while (if we ignore the Pull- 
man cars) the fact of having only two classes of 
carriages to maintain instead of three will probably 
enable a reduction to be made in the number of 
vehicles out of use, and so effect a slight economy. 
For short distances or “‘ omnibus” traffic, too, we 
believe that the two classes of carriages are quite 
sufficient, a fact which has really been maevel by 
the many years’ experience of that mode of working 
on the North London, the Blackwall, and the 
North Woolwich lines. On such lines the first-class 
accommodation may be of a lighter and cheaper 
character than it is now necessary to provide for 
main line trains, and hence the adoption of such a 
scale of fares as that now proposed by the Midland 
directors would not lead to such a disproportion as 








we have pointed out between the receipts and the 
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As bearing upon the question of dead weight too, | cost of haulage and capital engaged. As the matter 
we must not forget to refer to the probability which | at present stands, however, it certainly appears that 
exists of the Midland Company materially extending | 4 
the use of double-bogie carriages fitted up on the 

Pullman system. ‘The Pullman cars at present run- | class rates are far too high. Here, for the presen: 


if the proposed new first-class rates are likely to be 
remunerative for main line traffic, then the third 
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we leave the subject; but we shall regard with 
interest the proceedings at the meeting to be held 
on Tuesday next, and if at that meeting the 
directors of the Midland Company are able to lay 
before the shareholders any facts tending to modify 
the conclusions at which we have arrived, these 
facts shall have full attention at our hands on an 
early occasion. 

DEFECTIVE [IRRIGATION IN INDIA. 

It might be a subject worthy of conte mplation 
whether, in olden times, so many of the irriga- 
tion works of which traces only now exist, were 
subject to as many drawbacks as often are found to 
detract from the value and merits of more modern 
works of a similar kind. We have evidences enough 
to prove that there was a certain amount of de- 
ficiency in the engineering skill with which many of 
them were executed, and notwithstanding the un- 
doubted talent of the principal employés of the 
great Akbar, to whom so many works of improve- 
ment are attributed, it seems very questionable 
whether they were acquainted with the more 
scientific principles of construction, for their canals 
were generally constructed with too steep a slope, 
and, for the want of scouring sluices probably, their 
tanks in course of time became silted up. They 
possessed, however, an advantage, in respect to 
labour, over the officers of the Public Works De- 
partment of the present day, for they could ‘ re- 
uisition” what hands they required, often employing 
ieeed labour when it was not willingly given free; 
and after the completion of any work there was 10 
difficulty in insuring full employment for the waters 
conserved for irrigation, or, at any rate, the lands 
under command of any irrigation work could be 
arbitrarily taxed as irrigated, whether the water 
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were used or not, and thus there existed no difficulty 
in making such a work remunerative as soon as con- 
structed. Ancient native works have not, however, 
always been constructed in this manner, for there 
can be no doubt that in many cases agriculturists 
have joined together and constructed small irriga- 
tion works for their mutual benefits, but how long 
such works lasted it is impossible to say. All we 
now know is that all over India—but more parti- 
cularly in the peninsula—there are to be found the 
remains of channels that once conveyed water 
to the surrounding fields, but which have long since 
run dry, and tanks formed by artificially closing in 
small valleys by an embankment, or by merely 
damming up the course of a stream where it ran in 
a deep channel, which have for many years past 
been useless owing to their beds having silted up 
and so rendered incapable of storing water sufficient 
for any practical purposes of benefit. Now, not- 
withstanding the shortcomings of these native 
works, there can be no doubt that much may be 
learned from them with advantage, and that whilst 

iding their evident defects, one important lesson 
t least may be applied with benefit to the country 
generally. In taking up the restoration of the 
Western Jumna Canal many of the defects in- 
herent in it from its original construction were 


untry and of the population, Instead of project- 
ng a magnificent canal to run through the whole 
district from end to end, carrying fertility in its 
wake, he covered those districts with innumerable 
mall tanks, which were easily and rapidly con- 
structed, and quickly brought into operation. By a 

licious and wise system of government he led the 
people with him, many of whom provided free 
labour, or undertook to supply it at rates below the 
market price, whilst others furnished materials free, 
or entered into contracts to supply them at a merely 
nominal cost. Thus probably in less time than 
would be required to mature a project of such 
magnitude as is more commonly met with at the 
present day in the annual Public Works budgets, 
these smaller works had been completed and brought 
into operation, diffusing plenty and contentment 
where formerly existed want and strife; and by 
such means did Colonel Dixon subdue the turbulent 
Mhairs, converting thieves and warriors into peace- 
able agriculturists, and turned an impoverished 
district into a region of plenty. 

Everything does not, however, depend upon 
selecting the right kind of irrigation work for the 
right place. Native mistrust and prejudice is often 
very difficult to deal with; and although it would 
probably be impossible to construct any well- 
designed irrigation work in India that would not, 
in the course of time, come into full demand, yet it 
has often been found that the natives will raise 
every possible difficulty to the introduction of any 
such scheme amongst them, either through a fear 
that their assessments will be at once raised in con- 
equence, or because they dread the interferences 
of the native revenue collectors who are sure to 
follow the irrigation works. Again, when an irri- 
gation work is once constructed, it repeatedly 
happens that the native agriculturists will not avail 
themselves of the water, partly through fear that, 
after having gone to the expense of specially pre- 
paring their lands to receive irrigation, the supplies 
may be suddenly cut off at a time when they may 
be most required, and partly through a dread of 
their zemindars or landlords, who too often take 
advantage of the occasion to raise their rents to an 
extend based upon the full supposed advantages of 
water to the land in producing increased crops, so 
that the poor cultivator, after having gone toall the 
trouble and expense necessary that he may avail 
himself of the proferred benefit, may perhaps not 
only be no better off, but actually in a worse 
position than he was before as regards gain to him- 
self, In one respect certainly he must be in a 
better position ; and that is in the event of a serious 
drought, bat in some parts of India droughts are 
hot of so frequent occurrence as to have sufficient 
weight with him to overcome his dread of the grinding 
Oppression of the zemindars. How to deal effec- 
tually with this evil is certainly not the least 
difficulty in connexion with the general question 
of irrigation for India, but a step has been made in 
the right direction in the Northern India Irrigation 


maintained, and indeed subsequently followed in 
the Ganges Canal, which was the first irrigation 
work of magnitude undertaken under British rule. 
In Ajmere and Mbhairwarra, on the other hand, 
Colonel Dixon advantageously adopted several of 
the old native practices, to the benefit alike of the 
] 





fold manner, partly by means of a tax on the owner 
of the land, and partly by the levy of a water 
advantage rate on the land itself. Again, the ryots 
are, as a rule, very poor, and in order to lay out 
their lands for irrigation they must often borrow 
money at a ruinous rate, and thus put themselves 
entirely in the power of the native money-lenders, 
which still further adds to their burdens, and so 
takes off from the real benefit of the water to them- 
selves. Natives of India are generally sly, and 
therefore also suspicious of others, yom Fs view 
with considerable opposition the acts of surveying 
parties, in the first instance, who they suppose are 
measuring their lands in order to increase taxation ; 
‘and, secondly, they hate the interference of the 
revenue collectors, who too often take advantage of 
their official position to levy a kind of blackmail 
under threats and other extortionate devices. It is 
indeed a great misfortune that the natives are so 
unjust in their dealings one with another, but this 
is a defect which cannot be cured in a day, and| 
these dealings one towards another must, in some | 
measure, have the effect of bringing the Government | 
into disrepute through the false dealings on the | 
part of its officials. 

When irrigation has once been established, the 


| matter of surprise that the irrigation works of India 
are not more remunerative than experience has 
hitherto proved them to be. In the present day it 
is considered to be an axiom that any irrigation work 
that may be designed shall pay a certain minimum 
rate of interest upon the cost of its construction, 
and hence it becomes a necessity that the engineer 
shall be able to show (upon paper) that it will prove 
remunerative, and this is by no means difficult. A 
certain canal will carry so much water, which wi// 
irrigate a certain area of land, but that is only if the 
benefit available is taken advantage of to its full 
extent. It is not, however, an unknown occurrence 
to find that the full supplies calculated upon are not 
always available ; and when this occurs—supposing 
advantage to have been taken of the canal to its full 
theoretical powers for irrigation —remission of 
revenue has to be made, which should of course be 
debited as an expense to the canal, which will 
equally, of course, go to swell the cost of the work, 
and to that extent reduce its probable future returns 
upon outlay, or ultimate cost. The whole question 
of the direct remunerativeness of irrigation works 
in India is still one that is as yet somewhat uncer- 
tain. In different parts various methods of collect- 
ing revenue are in practice, for whilst in Northern 





nature of the soil will not always bear the ad- 
ditional crops that are grown, without the aid of | 
some other stimulant, and manures are often very 
scarce, or, in some cases, not obtainable at all for 
|that purpose without producing a deficiency in 
other respects. ‘Thus, in some parts of India, the 
dung of animals, which should otherwise be em- 
|ployed for enriching the soil, constitutes almost 
|the only fuel procurable for domestic and other 
| purposes, and cannot therefore be spared for that 
|purpose. The shrewdness of the native mind, how- 
jever, soon discovers to him what crops will yield 
the highest return for cultivation, and, as has taken 
|place in Berar, the food crops, which can often 
| be grown without the aid of artificial irrigation, 
lare, upon the construction of a canal, or tank, from 
which an unfailing supply of water can be obtained, 
superseded by cotton, or other more directly re- 
munerative crop. Where a railway, or other good 
means of communication exist, this is, perhaps, not 
of very much importance ; but where the country 
is traversed merely by fair-weather tracks, such a 
change in cultivation must, in the event of drought 
or famine, lead to most disastrous results. The pro- 
vision of proper communications throughout India 
is therefore a most essential element in the complete 
success of irrigationin order that means may be readily 
available for conveying surplus produce to other 
markets in times of plenty, and of carrying supplies 
to those districts which may have given up their 
land to the growth of fibres or other crops than 
cereals, Any large irrigation project should, there- 
fore, only be entertained when all the other re- 
| quirements of the districts affected by it have also | 
|been taken into consideration, or, in other words, | 
| communications and irrigation should be considered | 
|as essential elements in connexion with one another, | 
|That is to say, the requirements of the country | 
|should be considered from a broad and general 
[point of view, and notin respect t> one want alone, | 
for it must be admitted that an oasis of prosperity 
leannot. be of long continuance, and roads alone | 
will be of only partial benefit when passing through | 
la barren district with an impoverished and starving | 
|population. It is true that, in the case of large) 
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land extensive canals, these two wants may be in| 
isome measure combined, but it is still a question 
lof some doubt—pace Sir Arthur Cotton—whether 
ithe additional cost necessary to render navig- 
lable those canals which are primarily constructed 
lfor irrigation, is always the most judicious ex- 
| penditure of capital, Unless those works are 


constructed to carry at all times sufficient water 


| for navigation in addition to the utmost amount that 
may at any time be required for irrigation, their 
object as a means of communication may failWhen 
most needed for that purpose, and this means a con- 
siderable increase in dimensions throughout, larger 
sectional area, increased depth, more expensive head- 
works, the addition of locks where falls alone would 
otherwise have sufficed, lofty bridges, and escape 
weirs of a size proportioned to the necessarily in- 
creased dimensions of the canal in all its other 
parts. oe aol 
Thus it will be seen that the introduction of irri- 
gation into India is not so simple an object as might 
at first be supposed; and, notwithstanding the 
many years of experience that we have already en- 
joyed, there are so many subjects to be considered 





Bill, by which the tax on land is levied in a two- 








in their relation to one another, that it cannot be a 


India a direct water rate is levied upon irrigated 
lands, in the peninsula the whole returns are credited 
as ‘land revenue,’ and in consequence it is not 
shown what amount of the increase is really due to 
irrigation, and what to the enhanced settlements due 
to the generally increased prosperity of the district, 
and until this is definitely determined upon a 
sound basis, all statements of the results of irriga- 
tion must be accepted with caution. Attempts are 
now being made to settle this lopg-vexed question ; 
but, whatever the results may be, there cannot be a 
doubt but that irrigation generally is not only a boon 
to the country, but that indirectly, if not always 
directly, it is a decided benefit to the country in 
ihcreasing its general prosperity, and consequently 
to the State also. 

In the present article we have endeavoured to 
dwell at some length upon the indirect defects of 
irrigation in India, which are partly dependent upon 
the present state of the natives in their relation to 
one another, and partly upon the conditions upon 
which irrigation projects are sanctioned by the Go- 
vernment. It must not, however, be supposed that, 
even under the worst aspect of the case, the en- 
deavour to render the soil more productive by means 
of artificial irrigation is not always beneficial. 
There can be no doubt that by rendering the soil 
capable of greater production the country is pro 
tanto enriched, but if we were to descend to actual 
figures it would be impossible to show to what 
extent these benefits are conferred. It is sufficient, 
at present, to assume this fact, which cannot be 
gainsaid or disputed. It must not, however, be 
assumed that these advantages are gained entirely 
without creating other conditions not wholly favour- 
able. Indeed, as we shall show in a future article, 
irrigation has also its drawbacks, but these are not 
absolutely necessary, and may with proper caution 
be avoided. But the science of irrigation is not yet 
so complete that it can safely be said that the defects 
hitherto observable are altogether avoidable. ‘The 
most important circumstance is that these defects 
should be widely known and appreciated by those 
who have the initiation of irrigation projects en 
trusted to them, for, until this is the case, the errors 


'of the past may be introduced into the future. 


Perlaps of all engineering works irrigation is, at the 
present, least understood, and it is only by a free ex- 
posure of past failures and present defects that the 
errors now observable may be avoided. Nothing 
could be worse than the present system of ruling 
that all such works must be capable of being shown 
as remunerative works, for that is little better than 
an encouragement to engineers to finance their 
figures. The all-important point to be considered 
is, in the first place, whether any project for irriga- 
tion is likely to benefit the district it is intended to 
serve to an extent proportionate to the contemplated 
outlay, and, if so, a broad view of policy should be 
allowed to counteract any limited calculation of 
direct returns, and it is only by viewing the matter 
from an imperial aspect that any determination of 
ite merits should be decided. 


TRIALS OF H.M.S. AUDACIOUS. 
H.M.S. Aupacious has had three trials since she 
was commissioned as the flagship of Admiral Ryder, 
future commander-in-chief on the China station. 
The first, a measured mile trial, was made because 
new boilers had been put on board, and the engines 
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L} Admiralty thought le fi v of power 
was not altogether att: tal to the « rs, and 
very pertinently inqu why the expansion valve 
was not used to a greater ¢ to make the most 
of the steam available. Examining the diagrams 
taken during the trial, of which a set is before us, it 


certainly appears very untrial-like to have a mean 
initial pressure of only 12 lt 1 the cylinders and 
cutting off late, whilst there was a pressure of 24 lb. 
in the boilers Better to have cut off early, and so 


raised the initial pressure to something near the 
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mouth—they si 
! 
: 


eaving 


was 
Bannister, was o1 
watch another tria 
Plymouth. 

Phe result wa 
Prideaux doors were concerned, for , 
tinued to fall steadil til the air shutters were 
disconnected, The coal was of the same description 
as on the second trial ; but the small was rejected, 
and so, if anything, the conditi were rather more 
favourable. Towards the end of the trial steam for 
65 revolutions was kept steadily ; but it appears that 
in the case of the Audacious the Prideaux doors have 
certainly proved a decided failur: 


juite unsatisfactory so far as the 





TORPEDO EXPERIMENTS 

Tue fifth of the present series of torpedo experi- 
ments against the double skin of the Oberon was 
carried out in Stokes Bay yesterday. It should 
have been carried out on Tuesday; everything had 
in fact been arranged with that view, and by 9 A.M. 
the Torpedo Committee, together with a large 
number of the War Office and Admiralty officials, 
and a crowd of spectators, were distributed in 
Government and other vessels at safe distances 
around the Oberon. At 9.25 the signal “all 
ready” was made from the Royal Engineer steam 
launch to the firing party on shore at Fort Monck- 
ton, who responded by a discharge of their electrical 
yparatus, which, however, only had the effect of 

ploding the priming charge of dry gun-cotton 
discs. A slight upheaval of the water, and a small 
burst of spray over the spot where the torpedo was 
submerged, made known this fact, and as it was at 
once evident that the primer had failed to explode 
the main charge there was nothing left but for the 
motley fleet to carry the disappointed spectators 
back to Southsea Pier. ‘The experiment was there- 
fore postponed until yesterday, in order to afford 
time for an examination of the charge and a repara- 
tion of the defect, whatever that might be, which 
had led to the misfire. 
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The general opinion at the 
time was that the main charge of gun-cotton had 
been super-saturated with water, and had therefore 
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tion of the main charge, and which com! 
was stopped by the into t! 
ruptured iron case in 

Be this as it may, all that was discovered, or rather 
recovered of th torpedo, upon an examination r 
the Royal Engineers after the misfire, was the w 
rope by whi and the two 
iron straps with which the iron case containing the 
had been bound. The shell containing 
the crusher gauges remained attached to ther 
as did also the 5 ewt. mooring anchor, U 
being sent down they « nly recovered portions of tl 


inrush of wate 
| 


which the charge was placed 





1 it had been suspended, 


main ‘ harge 
rope, 
pon dive 
The hypothesis framed upon thes 
committee, is that from want oI 

between the primer of dry discs 
the latter was not 





charge. 
sults by the 
proper contact 
and the wet gun-cotton charge, 
exploded, although the explosion of the primer was 
sufticient to burst the iron casing open. It is also 
a question whether the priming charge of 1 lb. was 
sutticiently powerful to explode the main chars 
All these points, however, were provided against 1 
laying charge, which had a larger primer, 
yesterday's experiment. It is satisfactory to k: 
that the failure, however diss in & 
respects, has added some useful knowledge: 
already possessed by the Torpedo Committee. 

The experiment, however, was successfully carried 
out yesterday under similar conditions to those of 
the experiments by which it has been preceded, with 
the exception of the distance of the charge from the 
vessel, which was greatly reduced. It will be re- 
membered that in previous experiments the ranges 
have been 100 ft., SQft., 60ft., and 50 ft. respec- 
tively, the charge always having been laid on the 











bottom, and having consisted of 500 Ib. of Waltham 


Abbey dise gun-cotton saturated with about 50 per 
cent. of fresh water. In the last experiment 4 
similar charge was used, but instead of being placed 
on the bottom of the bay it was suspended in the 
water, This was effected by rigging out a spar 
which projected 30 ft. from the starboard side of the 
Oberon, and in a line with her deck. From the end 
of this spar the torpedo was suspended, there being 
a horizontal distance of 30 ft. between it and the 
side of the hulk, the submersion being 48 ft. ‘The 
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Nov. 13, 1874. | 


Oberon drew 12 ft. of water, so that the absolute 
distance of the charge from the vessel was 52 ft., 
charge being suspended in about 1] fathoms of 
wa The starboard side of the Oberon was again 
ed for the attack, although after the fourth ex- 
nent it was doubtful whether it could be so 

ed again in consequence of the damage it had 
uly received. Upon examination, however, a 
rth of 50 ft. of the hull was found to be intact, 

| it was of course decided to direct the next ex- 

n against this part, reserving the port side for 
trials. The secondary charges, three in 

er, were this time buoyed 10ft. below the 
water level within a 100ft. horizontal distance of 
f the main charge and of each other. The object 
to ascertain the distance at which, and the con- 

na under which, one torpedo would explode by 
discharge of another. The secondary charges 
nsisted, firstly, of a 4 in. thick wrought-iron case, 
containing 50 lb. of wet gun-cotton, with a dry 
primer, but no fuse; secondly, of 50 lb. of gun- 
cotton placed in a net, with a dry primer, but no 
fuse; and thirdly, of a charge of 50 Ib. of dynamite 








in two tin cases, also without a fuse. Crusher 
gauges were placed against the sides of the Oberon 

before. ‘The arrangements inboard were similar 
to those previously adopted, and which have been 


ibed by us in former notices. Live stock, con- 

: of sheep and rabbits, were also placed on 

rd, and the usual precautionary measures were 

taken to prevent the vessel sinking should she 
spring a leak, or to raise her should she founder. 

The result of the fourth explosion was to drive 

iter plating in a considerable distance towards 

the inner skin at the greatest point of depression, 

nd to twist out of shape a number of the vertical 

mbers of the framing which divides the two skins, 

It was, therefore, anticipated that the fifth explo. 

1) would knock a hole clean through the vessel, 

the force of the explosion acting first on the outer 

kin, and breaking it through the impact of the 

mass of driven water following up the breach and 

making another in the inner skin. ‘This, how- 


ever, was not as the sequel showed. At 9.30 
yesterday the usual complement of Government 
Y vessels carrying the naval and military 


and the public, put off from Southsea Pier, 
nd at 10.30 the Royal Engineer staff afloat signalled 
the firing party ashore at Fort Monckton that all 
was ready The batteries were discharged and a 
very fine upheaval of water followed, the mass being 
thrown to an estimated height of more than 200 ft. 
The Oberon careened over to the port side and was 
kly deluged with the falling water. The Echo 
board of which vessel we were stationed—and 
the Grinder steam tugs, were quickly alongside 
the Oberon and were made fast to her, one on 
le. The Oberon was boarded, the pumps 
to work, and she was soon cleared of her con- 
tained water, which was only that which she had 
shipped from the upheaved mass, It was therefore 
evident she had not sprung a leak, but that her 
inner skin at any rate was intact. The tugs towed 
the Oberon into Portsmouth Harbour, and by 12 
o'clock she was safely docked, As, however, the 
water would not be pumped out of the dock before 
/P.M., we were unable to ascertain the extent of 
injury she had sustained externally. 

An internal examination disclosed considerable 
lerangement of all things movable, and the starting 
of seams, rivets, and joints in the vicinity of the ex- 
plosion. The torpedo spar was broken short off 

ard 6 ft, from its lashings, heavy chain mooring 
cables were thrown about the engine-room, hatches 
were lifted, and, in short, all the movables were 
lisplaced. Descending to the lower deck an iron knee 
was found to have been started, as was also the 
deck from its beams, as well as several stanchions. 
In the store-room below several deck bolts were 
broken, and deck beams started on the starboard 
side. In the next bulkhead similar si of dis- 
lacement were observable, the barrels of water 
allast being shifted generally. In the third com- 
irtment—that nearest the torpedo in a direct line 
the iron water tanks and all movable articles were 
ently displaced, and the timber struts which 
held them in position were removed, and some 
broken. Some of the vertical struts had forced 
les partially through the upper deck. At this 
point the top cover plates of the double bottom 
were started about one-sixteenth of an inch, letting 
daylight through. The two sheep were | oy in 

s compartment, but were not thrown down nor 
injured, although they had evidently been thrown 
to one side, as indicated by red marks on the side 
of their whitewashed pen, the red marks being caused 
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by the red chalk previously rubbed over them. As 

the shock of the explosion was felt smartly under 
the bottom of the Echo it is questionable whether 
human beings, with their spines placed vertically to 


the deck, would have escaped serious injury, 
Proceeding further aft, the next compartment 


presented much the same appearance of..displace- 
ment as the last. In the engine-room the water 
tanks were but little shifted. ‘The joint of the after 


vipe between the inlet valve and the Gondenser, 
10wWever, was started and was leaking badly, three 
| in. bolt heads having been broken off anda 

bolt broken through the thread. A ex- 
amination of the compartment immediately aft of 


the engine-room did not disclose any serious 


nor is there reason for supposing that the effects. of 


the explosion would be violently developed [ 
the latter point. In none of the compartments was 


the inner skin found to be in any way damaged as 


, portions 
which were inaccessible by reason of the 
water tanks, and when these are removed may 


far as could be seen. There were, however, 


be found that the plates have buckled in places. 
As already stated time did not permit of our aacer- 
taining the extent of damage the outer skin had 


suffered, and for the present we may assume it to 
To these and any further results we shall) again asking 85s. 3d. before the close in the afternoon. Mon- 


be intact. 


refer when they have been ascertained. Weghould 
add that not one of the three secondary charges was 
exploded. In considering the —— slight 


damage done to the Oberon by so heavy a charge 
it must not be forgotten that she was simply in 
ballast, and without engines, armour, or armament. 
A vessel of the same size fully equipped could not 
possibly have escaped serious if not fatal damage. 


POSTAL AND TELEGRAPHIC SERVICE 
FOR 1873 

Tue twentieth annual report of the Postmaster-General 
gives the following statistics in relation to the postal and 
telegraph services during the past year. The number of 
Post Offices in the United Kingdom was increased by 270, 
so that there are upwards of 12,500, inelading 880 head 
offices. The number of road letter-boxes was increased by 
700, making a total of nearly 9000; giving a total of 
postal receptacles amounting to nearly 21,5600, ag eompared 
with about 15,200 ten years ago, and with little more than 
4500 before the establishment of the Penny Post in 1840. 
In London the total of receptacles is about 1000, Daring 
1873, the estimated number of letters posted was 
907,090,000; the number of post cards, 72,000,000; 
of book-packets, 129,000,000; and of newspapers, 
making a grand total of 1,233,000,000; 
ving in the aggregate an increase of 4 per cent, on 1872. 
he number of letters which, owing to wrong addresses and 
other causes, were sent to the Returned Letter Office in 
1873 amounted to upwards of 4,000,000, being a little less 
than one in every 200 letters. The number, of letters 


posted without any address during the year was about 


125,000,000 : 
i 


£ 
I 


18,700, nearly 500 of which contained cash, cheques, bills | 
of exchange, of an aggregate value of 13,000L Nearly | 


60,000 postage stamps were found loose in different post 
offices. In regard to the Telegraph service there was a 
large increase; the number of messages, irrespective of 
newspaper communications, was 17,000,000, or nearly 
17 per cent. more than in 1872. The system was extended 


during the year to 157 additional offices, making the total 


number of postal telegraph offices in the United Kingdom | 


nearly 5600. Additional wires have been provided for 
Bristol, Exeter, Plymouth, and Cardiff, and many other 


character had been constructed in the mort perfect possible 


sages to various parts of the metropolis is altogethe: an ad- 


our last volume. During 1873, the total number of all 
officials employed amounted to upwards of 42,000, of whom 
nearly 10,500 were employed exclusively on telegraph 
work. The number of postmasters is rather over 12,500 ; 
of clerks, 9000; and of letter-carriers, sorters, and mes. 
Rengers, upwards of 20,000. Of the whole staff, 9500 
belong to the London district; and of these 5000 are 
Btiached to the chief offices in St. Martin's-le-Grand. The 

revenue from postage and money orders was 
Tose,0001. showing a total increase of 189,000/, on the 

ing year. The expenditure was 3,793,0001, or 
106,000/. above 1872. The net revenue was 1,578,000/., 
showing an increase of 64 per cent. on 1872. 


NOTES FROM THE NORTH. 
Grasaow, Wednesday. 
Glasgow Pig Iron Market.—The local pig iron market 
has been pretty firm as a rule since last report, but with 
occasional fluctuations. On Thursday as high as Sis. 3d. 
eash was paid, and as low as 84s. 6d. was also taken. A few 
lots were bought on Friday at 84s. 9d., but buyers wero 


day's top price was 85s. 6d., but in the afternoon very little 
business was done. In the course of yesterday 2000 tons 
ebanged hands at 85s. 3d. The market has been somewhat 
dull to-day, and little business was done in the “ iron ring,” 
although some transactions were reported outside at prices 
unknown. Business was done during the forenoon at 8s. 0d. 
cash, 85s. twelve days fixed, closing buyers 85s. Od., sellers 
866. A good deal of iron has been sent into Messrs. Connal 
and Oo.’s warrant stores during the week, and the stock has 
again increased to upwards of 14,000 tone. Makers’ iron 
has been advanced in price in two or three instances. The 
following are the official quotations 


No.1. No. 3. 
s. d. #. d. 





G.m.b., at Glasgow ‘ns 900 810 
Gartsherrie ,, «. <od ees 105 0 846 
Coltness ia i oes one 105 0 846 
Summerlee i ase ose 086 820 
Carnbroe ar ee ; 040 8290 
Monkland tein - ial 90 6 B10 
Clyde a ot ine 90 0 #10 
Govan, at Broomielaw..., sie 900 810 
Langloan, at Port Dundas a 102 6 836 
| Calder ~ das 105 6 #40 
Giengarnock, at Ardrossan ose 060 836 
Eglinton - oe 880 796 
Dalmeliington ,, ove 890 806 
| Carron, at Grangemouth, selected 1000 
| Shotts, at Leith ... eos jue 1026 886 
Kinnell, at Bo'ness dea rae 95 0 #00 
(The above all deliverable alongside. ) 
Bar iron ae eed eee nee 104. 
| Nail rods... ose ost a 101, 


| The home trade is quiet, and the orders received from the 

Continent are somewhat small. Last week's shipments 
jamounted to 9749 tons as against 10,646 tons in the corre- 
sponding week of last year. 


The Malleable Iron Trade.—An increased activity is re- 
ported in some branches of the malleable iron trade; those 
| works, however, which make heavy sizes, such as plates and 
jangle irons, are in want of orders, as there is not in the 
|mean time much prospect of the shipbuilders on the Clyde 
| having mae ships to build, The furnaces and mills at 
| Govan Iron Works were at a complete standstill last week, 
eee there was a prospect of a little briskness setting in. 
| The Gas and Water Supply of Inverness.—The well-known 
| engineer, Mr. Bateman, accompanied by two local engineers, 
| Messrs. James Fraser and Murdo Paterson, also Baillie 





places have been similarly put into direct nication 
with London, instead of having their messages sent by an 
intermediate station, Various other improvements have 
been introduced in other parts of the kingdom. The 
greatest improvement of the year was the application of 


the “duplex system” to many of the principal wires. By | 


means of this apparatus, the perfecting of which is largely 
due to the American electrician, Mr. Stearns, as already 
noticed in Exciseerine, a telegraph wire can be worked 
simultaneously in opposite directions. Thos the trans- 
mitting power of about 70 wires, varying in length from a 
few miles to some hundreds, were practically doubled in 


their transmitting power last year, when it was successfully | 


employed for the first time to British telegraphs. The 
number of press-messages during the year amounted to 
nearly 38,000,000 words, or nearly an increase of 50 per 
cent. on the previous year; the number of words trans- 
mitted was more that 214,000,000. On one occasion 
during the year, 300,000 words, ‘or about equal to 150 
columns of the 7imes, were transmitted from the Central 
Telegraph Office in London ina single night. The revenue 
from wires laid down by {the Post Office to private houses 
amounted to 47,0001, against 36,0001. in 1872. One of 
the most important events in the year was the transference 
of the whole of the telegraphic arrangements of the Central 
Head Office in London to the New Post Office in St. Martin’s- 
le-Grand. The business, which up to the 17th January, 
1873, had been conducted in the old building in Telegraph- 
street, was on that night, as the clock struck ten, taken up 
without the slightest confusion in the New Post Office, 


| Simpson and Mr. Dallas, lately visited Loch Duntelchaig 
previous to his giving his report on what is likely to be the 
future water supply of Inverness. Of the two loche 

hie is recommended. Its waters, in point of quality 
lare not far behind those of Loch Duntelehaig, and are 
|superior to those of the Ness. They can be conveyed to 
| Inverness at a cost of 13,0001, exclusive of compensation for 
land and town pipes, whereas those of Loch Duntelchaig 
| would cost from 23,0001. to 25,0001. In regard to quantity, 
there is water enough in Lochashie to y the wants of 
double the population of Inverness. A public meeting of the 
inhabitants was held Iast Wednesday, when it was recom- 
mended that the corporation should take measures to have 
the water of Lochashie brought into the town in accordance 
| with Mr. Bateman's advice. At the same meeting it was re- 
solved to ask the police commissioners and town council to 
place the gas and water supply of the town in charge of the 
corporation. 

Royal Scottish Society of Arts.—The new session of this 
Society was ond . Monday night by an address 
from the president, Mr. T. C. Archer, F.R.5.E., which treated 
of “ Clay and its Economic Uses.” The address was exceed- 
ingly imteresting and su tive. At the close of the meeting 
thanks were awarded to the Prize Committee, and the 
dent delivered the Keith Medal (value 30/.) to Mr. W. D. 
Scott Moncrieff, C.E., Glasgow, for his invention and descrip- 
of a gyrometrie governor and gyrometer, and new arrangement 
of throttle valve. 

Mining and Mechanical Institute of Ayrshire—At the 
last meeting of this institute an able an — 
paper on “ Blowing Engine” was read by Mr. Allan 





Andrews, Junr. 


where every arrangement of an engineering or telegraphic 
manner. The pneumatic apparatus for transmitting mes- 


mirable combination of machinery. The steam-engines 
working it have been already described in our colamns in 
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‘0 miles of the track have been raised from 2 ft. to | throughout is reported to be in excellent condition ; fisb- 
this dispenses with the necessity of snow-sheds and | plates are being rapidly introduced. At Laramie/the eompsty 
fences for that distance. All the truss bridges appear to be | is erecting extensive rolling mills in order to roll its ow" 
sound and capable of sustaining any required weight. The | rails. Since 1469, some 2,000,000 new ties have been placed 

are being renewed by combinations of | in the track and 400,000 more are now ready for use. The 
any of the small trestles and culverts | water supply is ample, several additions to the tanks asd 
have been replaced by stone structures. The company is | wells. provided having been made since 1869. The total 
endeavouring, by raising the track and widening the cuttings, | amfount of capital expended on the road to the close of 
to dispense entirely w sheds 


A lighthouse has been erected 
at Little Mitis Point, on the St. Lawrence, and a revolving light 
is shown, which can be seen at a distance of 15 miles. 


A Canaptas Lioutmover 





wooden truss brid 

Ustow Pactric Rattroap.—The length of straight line on 
this great undertaking is 887} miles, and the le 
line 484 miles. The maximum grade of the roa 


The width of the road-bed is from 14 ft. to 16 ft. snow fences and 
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DRILLING MACHINE. 


. J. REITER, AND CO., ENGINEERS, WINTERTHUR. 
(For Description, see opposite Page.) 
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. The track | October, 1874, was 115,214,588 dols. 
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RADIAL DRILLING MACHINE, 

We illustrate below, and on the opposite page, a very 
fine radial drilling machine, constructed by Messrs. J. J. 
reiter and Co., Winterthur. The maximum radius at 
which the drill spindle can be placed is 6 ft. 6 in., and the 
radial arm can be raised so as to give a clear height under 
the spindle of about 6 ft. 6 in. 

The arm has a long bearing on the main column, and it 
can swing entirely round the latter. The lifting or lower- 
ing of the arm is done by power, the arrangement for | 
throwing the lifting screw into gear being shown in the plan | 
Fig. 2. The radial movement of the spindle carriage on its | 





| 
| 


! 





arm can be given by a hand-wheel close to the spindle, the 
shaft on which this wheel is fixed carrying a worm which 
gears into a nut on the screw of the radial arm. The man | 
working the machine has thus the power of adjusting the | 
drill radially without going to the end of the arm for that 
purpose. The general design of the machine—which is 
very good—will be clearly seen from the engravings, and 
we need only add that it appears to us to closely resemble 
that of a type of radial drill which has for some time been 
made in this country by Messrs. Sharp, Stewart, and Co., of 
Manchester, 








SYDNEY HARBOUR. 
THe accommodation afforded for shipping at the Govern- | 
ment Wharf at Sydney Cove, Port Jackson, New South | 
Wales, and which is better known as the Circular Quay, 
has for long past proved most inadequate to the require- | 
ments of the port. In consequence of the representations of 
the local merchants and shippers a select committee was ap- 
pointed by the Government last year to inquire into the 
matter, and they reported very strorgly upon the necessity | 
of extending the accommodation there. Circular Quay is | 
most favourably situated with regard to the conveniences | 
of commerce, being placed in the centre of the city, and 
the access to it from every part being exceedingly good. | 
Pitt-street, and in fact all the streets southward of the | 
quay except Philip-street, are on a level with it, whilst most | 


| rear. 


| of course carried out years ago, before any one realised the 
, extent to which the colony would be developed, and the 


| effected by means of staging, carried on spars of iron bark 
| timber which are rigged up between wharf and vessel, a 


engineer-in-chief for harbours; the second was by Lieu- 
| tenant Gowlland ; and the third by Mr. Flood. 


| the inner ships being inconvenienced when going to or 


| large sum of money out of the colony. 


| 200 ft. long and 80 ft. wide at the outer end; a vessel was 


of the private wharves, especially those which have deep | 


water, have inclined roads made down to them. In some 
cases these roads are very steep owing to the fact that 
Sydney is built on a sandstone rock, to the contour of 
which the roads conform. The tops of some of the ware- 
houses on these wharves are level with the roadin their 
It therefore followed that to improve the Circular 
Quay was far better than to open up extensions in other 
directions. There was, however, this difficulty in the 
way of improving the quay; it has been constructed on the 
natural line of the rocks which are shelving, and give but 
shallow water alongside the wall. This arrangement was 


consequence is that vessels of 1000 tons burthen have to 
lie out some 30 ft. or 40 ft. from the quay. Communication is 





very primitive and inconvenient arrangement. 
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The investigations of the select committee led to three 
plans for improving the quay being submitted to them for 
their consideration. The first was by Mr. Moriarty, the 


The first 
two were more immediately taken into consideration, and 
we may here briefly describe them. Mr. Moriarty pro- 
posed a wharf consisting of wrought-iron girders carried 
on cast-iron columns and planked with colonial hardwood. 
The arrangement will be understood by a reference to the 
plan of the quay, which we illustrate herewith, but which 
shows Mr. Selfe’s proposition, to be presently described. 
Mr. Moriarty’s design took the form of a series of steps 
180 ft. long from the projecting point on the eastern side of 
the quay in both a northerly and a southerly direction, the 
centre berth being 160 ft. long. By that arrangement, 
however, all the length of a vessel over 180 ft. would over- 
lap the next one, and as vessels 300 ft. long without their 


| head gear projects out towards the centre of the cove. 


whose name is well known in Sydney in connexion with 
other engineering enterprises. Mr. Selfe thought the matter 
over, submitted his design to the Government, and was 
asked to furnish plans and estimates, which he did, and 
upon which tenders were invited in March last. Mr. Selfe's 
plan is illustrated in the accompanying engraving ; it is on 
the separate berth system, and consists of a series of wharves 
or jetties built at an angle with the main line of the quay in 
such a manner that one side of the jetty is 200 ft. long or 
more, and the other only 50 ft. The jetties are 30 ft. wide 
and the intervening spaces 50 ft., and the vessels lie one on 
each jetty with their sterns in the dock formed by the pro- 
jecting pier heads. A space of 80 ft. transversely measured 
from the face of one jetty to that of the next one allows 
room for colliers or lighters to lie alongside each ship when 
at its berth. It does not matter either what length a vessel 
measures, for she cannot interfere with the next one, as her 
By 
this ingenious arrangement a vessel of 2000 tons is enabled 






Sydary lve ce 


to discharge her cargo comfortably alongside a quay 200 ft. 
long, although her length may be 300 ft. 

It will be seen from the plan that Mr. Selfe provides ac- 
commodation for twelve vessels, three at the southern end 
near the Custom-House, commencing from the point marked 
B, and nine on the eastern side. The berth in the south- 
eastern corner—the most difficult point to arrange—is 
350 ft. in length, and can be longer if desired. Mr. Selfe 
proposes to construct these wharves of stone, al bh he 
submitted an alternative plan for building them of timber on 
piles. By carrying out the works in stone, although more 
expensive, not only will greater permanence be secured than 
with wood, or even iron as proposed by Mr. Moriarty, but 
the quarrying away of the rocks at the north-eastern 
corner will give a fron for anew road 60 ft. wide— 
which ean be extended all round the quay—besides afford- 
ing valuable space for stores, as shown in the plan. It is 
proposed to construct at present six berths only, com- 

ing from the point B, on the plan, which will reclaim 





bowsprits now visit Sydney, there would be a possibility of 


quitting their berths. At one point of the curve, assuming 
all the berths to be occupied, the moorings would cross, and 
the vessels would so overlap that two of them would have 
to be moved to enable the inner one to clear out. There 
was also another objection taken in the colony, and that 
was that the material—iron—which it was proposed to im- 
port, was far less preferable than stone which was ready to 
hand, both on account of its inferior durability and its cost 
for repairs, as well as that it would involve the sending 


Lieutenant Gowlland’s plan comprised ten timber jetties 


to be berthed on either side, and thus accommodation was 
afforded for twenty ships. This is the plan adopted at 
most of the private wharves in Sydney, and certainly if the 
main object was to berth the largest number of vessels, 
this method would confer the greatest advantages. But 
there is a great difficulty in keeping the cargoes separate 
when two ships discharge on the same wharf, and as all 
goods were to be placed on tram-wagons and run up to the 
horse wagons on the main quay, thus necessitating two 
loadings, Lieutenant Gowlland’s plan was considered to | 
have some disadvantages, although on the whole it isa | 
one. | 
It was felt that the plans submitted to the committee did | 
not embody all that was required, and the matter was 
brought under the notice of Mr. Norman Selfe, an engineer 








about 55,000 square feet. The retaining walls and pier 
heads contain about 21,000 yards of masonry, the filling up 
behind about 70,000 yards or 80,000 yards. The estimated 
cost in stone is 90,0001, and in brick in cement 100,0001. 
The objects sought by Mr. Selfe, and which he appears tas 
have satisfactorily attained in his design, are that each 
vessel shall be separately berthed, and in such a manner as 
that, no matter what its length may be, it cannot incon- 
venience its neighbours in loading or removing, and can at 
all times have a lighter or collier on its outer side. Mr. 
Selfe's plan will give from 80 ft. to 35 ft. of water under 
the keel of each vessel, the rise of tide being about 6 ft. 
The height of the present quays above low-water level is 
10 ft., whilst that of the new will be 13 ft. In this plan, 
moreover, all moorings, &c., will be quite independent, so 
that in a case of a fire, or from any other necessity, any one 
vessel can haul clear out at a moment's notice. The posi- 
tion of the sheds or stores and the arrangements for dis- 
charging and loading are such as will enable wagons to 
run up alongside the ships. In the case of goods having to 
wait in store the wagons can back against a raised platform 
and deliver on to or receive from either the shed or the quay, 
thus saving unnecessary handling of the goods. The system 
is further so arranged as that in the event of the railway 
being extended to the Circular Quay no alterations will be 
necessary, as the berths form natural sidings to a line 
running round the quay. The wharves are to be furnished 
with bydraulic machinery, for which estimates have been 
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received from Sir William Armatr i < the 
chinery will include a 30-ton t 1 will sapply a 
want long t when lifting beavy machinery Before the 
work can be carried out it » ave t sanctioned by 
the Government, and to this « all the ans submitted 
‘ be laid before Parliament ] superior claims of Mr 
Selfe's plan er those of t t r npe rs are well 
calculated to lead ¢t ts adoy ! : “ shall think it 
‘ course we irn from Sy y that 
it reces itt a re t ties, and is to [ 
ca 
iis t historical ‘ t attack ‘ site of th 
(ine (juay, especially t " gr Il com i 
! nt etters A and B pla I s th that 
t ! a of the « ny r flag or 
t ks a rivulet afterwa la Ss m It 
a P ® pan t reas g r of ti . r 
r ha had tanks cu l 1s 
? ater For many ¥ i t la 
s bee 1 i le 
‘ wharf was e 
, Until a it tw ty a 
t tsAa Lb, spa S 
th t bou f i 
The wi apa how a0 n¢é 
tim ast. | ‘ 
OUR VILLAGES: THEIR SANITARY 
REFORM.* 
By Mr. Jam | ‘ I 
7 (Com dead from ge ) 
iW 
I ACR water first, because, next to the food of the peor 
it wt moat important requirement f ry imunity 
and an abundant supply of pure wa ! nly of pr 
muary iportance in @ sanitary 7. DU ‘ 
greatest ssings fi ( t 4 now 
yre ally recognised that 1 f liseas 
and an decay ¢&is t ‘ A : S r 
(nea rity aeserts t tt g 
ot a var y of seases ; a "4 r : 
yépepsia ntery ala f are the 
most t ¢ 
At pr nt the : ° r from 
scarcit r wat r ] g has 
the country ‘ yt lacy it g water and 
plenty ry 4 ry ricts.”” 8 
wrot M t t j 
1 15 and that the r rks w ithful has 
~ n but t abundantly roved by t r rte of me- 
ers in all parte of the king , ihe incumbe { 
near to my own writes — ‘In this pari of 
acres, there are no springs, and wells are out of the 
wing to the great depth of t stratum of clay. 
t ast dry ry peor ud to go miles for 
ila of water i fa rs had to s arts to tl 
r their suppiy —a sta severa 4 < I 
atural causes for such a sta thing Prov 
u h an abu nN f water. and the f 
This, one tk ost pr 
is asly wasted andr i W 





iy suromers, but there are no insuperal lifficulties 
g the rains 


The average rainfall 








of 32 in. per annum equal to about 
23,000 galions; in we l is peracre. In 
our dner inties, with raimiall of ZU in., to say nothing 





of dew fall, upwards of 2000 tons of water fall annually 
upon every acre. 


' 


It is calculated that for the 25 millions of population in 
England and Wales, the supply of water, by rain alone, is 





27 million mulilions of ne, or 118,400 millions of tons; 
that the quantity consumed by man and beast, as well as by 
engines aod other contrivances, is , Z| ions of gall ns 





r words we only use about one-seventy-fourth part 


f ir tota Muna 








From wells, streams, rivers, reservoirs, and tanks our 
wants are supplied. It appears to be the general pinion of 
anitary authorities, that where ¢g 1 water can b tained 
ata depthr t exceeding it a well is the best provisior 
Having sunk many wells myself, as w reservoirs 

¥ experier leads me to concur in th The only 
remark I would make about wells is reat danger of 
contamination, if cesspools, privies, middens, sewers, or foul 
ponds are allowed near them. Many cases of filtration t 


wells [rom these sources, both in towns and villages, have 





come up y personal observation, so that long ago, 
having narrowly escaped from dangers of the kind, I resolved 
that the first thing to be done in going into a new house is to 
have the well examined and the water tested. At a farm. 


house in @ Village near Dediord, the occu r, some years 
azo, put up a water-closet, and ran 

F 

t 








the exereta into a large 
yd or moat some 10 ft. or 120 ft. from his well. No 
sought of dar 





ger was apprehended until an outbreak of 
Liness occurred, when it was discovered that the well had 
been contaminated with human excrement. 


As to wells, however, there are very wide tracts of c untry 





where they are quite out ot the question, and where storage 
is the only ‘available method having iong sine been con 
vineed by the reasoning of my friend, Mr. Bailey Denton, 
that it was a wise policy to husband the water which falls in 
winter for use in summer, ten years ago I dug a reservoir at 
Clapham Park, Beds, for this purpose; it is situated in the 
line of a master drain which conveys the drainage water 

about 150 acres. This reservoir contains about 400,01 gal- 
lons, and cost 50/. excavating ; a vast quantity of water 


* Paper read before the Farmers’ Club. 
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ma ! passes tar yugh it in winter, an i, ever since it was me le, we 


have had an abundant supply throughout the driest summers. 
So satisfied was I with the experiment, that 
a second one of about double the size at t : 
the farm. I am convinced that on the retentive clay soils of 
the kingdom, where wells cannot be provided, an abundant 
supply of water might thus be stored in reservoirs, e nnected 
either with main drains or streams. Where the natural for- 
mation of the ground is favourable for embanking at one 
end, as was the case with the second reservoir 1 made, they 
could be constructed at a comparatively small expens 











le 








} water in my reservoirs is go a enough tar ugh mut the year 





purposes, it should 
smmer months. A 





for most domestic uses, but, for dr 
be boiled or filtered, especially in the 


, 
s 


collateral advantage from the general adoption of reservoirs 
would be that our winter floods in the valleys would bi 


sensibly diminished. 

The vicar of a high-lying parish near to my own writes 
me as follows: “ When I first came here (some twenty years 
go), I had a well dug 40 ft. deep, and bored another 40 ft 
without any change in the hard clay; giving the work up in 
lespair, I had a drain dug to a large pond about 20 yards 
ff and well fi 1 with washed grave nd the water thu 



















































you have something like a measure of our great necessity op 
the rural side of the question. It is a matter of buil; 
700,000 cottages, at a cost of 70 millions sterling.” In the 
absence of complete census returns, Lord Ettrick 
perhaps, an estimate not far from the mark ; but, looking to 
the wide extent of the subject, the knowledge already pos. 
sessed, and the limits of my paper, I will not dwell upon this 
portion of the subject, but pass on to the questions of drain. 
age, sewerage, and the disposal of sewage. Before d ing so 
however, I would remark that a few years ago I built a } ok 
f six cottages, for my own farm-labourers, entirely of eon 
erete. This material is decidedly better than brickwork, js 
warm and dry—indeed, impervious. The walls are a foot 
thick, each cottage has three bedrooms, and each is provided 
with an earth closet at the end, but accessible from within, 
The cost of the whole, exclusive of the earth closets, was only 
a little over 6002. 


Drainage, Sewerage, and Sewag: 

I would point out that drainage and sewerage, formerly 

interchangeat terms, have come to mean two things 

Drainage is now understood to be the means of draining of 
and conveying water from the soil and surface 

means of removing refuse in a liquid or partia 











sewerage 
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drained to the well has formed our supply ever 5 wid 
ar ar, and I believe, alt gh I hav stat 
patede i iene teribute the ness of In an assembly of practical agriculturists, I need not en- 
‘ } } } ire. attr at } } . J . ) 
the length of the drain through which it has t arge upon the sanitary & ivantages of un ler-draining The 
I give this example beheving that many, s#imlla i im provem nts which have taken piace im our rurai district 
will find this, or a less costly reservoir, the rea by draining away the subsoil and surface water are so man 
plying their wants. I would a them, fest as to be universally recognised, if not universally adopte 
have the filter cleansed periodically In my own county ague and fever, thirty and forty years 
? ams re we « lw const ted. an at less ex- | ago, were very common in certain villages; ein rainiz 
teservoirs are more easiiy constru s . Z 
pense, than is generally supposed. Mr. Denton isof opinion | has been carried out the former has altogether disappeared, 
i that. by combis n. an average sized vi could, in many | and the latter has greatly decreased 
‘ . supplic vith a re ir, iroz vice pipes, and To prevent capillary attraction, and to insure dry cottages 
sta nines for tat s Giz t of 25s. per head, or if the | it is highly desirable—in some cases indispensal pu 
or. . . - . a , , 
reserv wer ns ‘ted and paid for with money borrowed | in a drain completely around the buildings wer 
at ner cent.. and the repayment spread over forty years, | than the foundations. Before building my own situated 
sufficient water for each village « i b tained at a | on b er clay, 1 not only did this, but carried a d: right 
maximum cost of Is. 3d. per year per ad Dismis g the | through the centre. As pr Mw of the good resulting [r % 
uestion of reservoirs, which ‘ r less upon | drainage, even to the lower animals, | may say that some 
al circumstances, I will pass on to the mod f storing | years ago being at the country stables of a well-known Lon. 
water in tanks. n horse-dealer, he complained to me of the trou ad 
aha foe pais te J » anon ¢ roots of 1ses are in keeping bis horses in health and 
Tanks for rain water falling upon t 1 § r g 
another means, now frequently resorted to, for storage. Ir . » soilis London clay. I advised him toa xe 
a letter to The Times. about twelve months ago, Sir Philiy » means I subsequently put in practice at m s use 
Rose ca | attention to a plan aay i Upon th uk for . y him a few months ag ‘ e assur: at 
mation in the ¢ tern Hundreds ated t a tank, 10 ft rived the greatest benefit from having foll 1y a 
leep and 6 ft. over, sufficient for tw iry sized labourers’ | 1 i that be had had very little trouble since. 
f the ame ire proj I need not however dwell further upon drainage, a ques- 
anected. ca ade in that . itsi well understood by agriculturists, but pass 
per cottage; 1 ground “ca t y points of sewerage, ar how the sewage is ¢ 
juired di maior and the s pla r x I A great variet; schemes have P 
thr ats of P and cemée x - for sling with sewage, but in treating o age 
There w lof « be greater 1 ex] rage 1 do not deem it necessary to py t $- 
ther formations — ¢ » k r perha issing them, for practically there are only two systems open 
: f a I 5 . I 
th. would have to be resort to make t for adoption rural districts, namely, earth 4 ets, 
reservoir durable and water-tig I expense Wi and water rage. 7 
irse. vary wit character ‘ i In seat 1 villages @ general system of sewerage, like 
an be very forn . At " that adopted 1 iv towns and ¢ s, 16 in most ¢ 
a r ry t th 1 , i t tion, not only on account of the expense, but suse 
stimated st fr ‘ 9 . ‘ ttag »| Water works ar pla | 5 
poles, as much as 70) ga per annum may b ran a ga $- 
i when the rainfall is only 2Uin.; aod 60 from a ‘ a id 
use 4with outbuildings, ring l poles, 25,00) I a arg eat : 
Vi vie j ‘ , f ac , n 
gallons a year may be collected. I need scareely say that gin . t strongly in favour of sewa “ 
is highly desirable t sld taken in construct for what I may term “ populous places Ih Ave COT 
such tanks to pr c tre water from surfa ncivs ' r most Villages the earth or Dox system wil 
lrainage, and that, wherever pract . the roof water | hay t pended upon. As previously stated | paida 
pa f ich a filter fs kind visit lately to the estate of Sir Anthony Roths 1 in . 
her day I went over the sanitary improvements gha w xy Laronet has carried out the ear 
by Sir . 5 ttaves system in t most thorough manner, and, I may observe, as 
ton and ind that in ea yan autocrat can do, Would that all autocrats were as 
water, t 1 hills, had been | enlightened and liberal as Sir Anthony | Earta 
ie a nm th artic sets have been supplied for 175 cottages 100). 
is in this pa Alar, . 
exam pl if willing, bas a | Two men and a horse and cart are employed the whole year 
public water works so near at hand. I have mentioned it, | round in attending to them; one man in collecting the earth 
| because on inquiry of the cottagers | found that it was a boon | and carrying it to and from the cottages and the drying kiln, 
highly prized. One man remarked that h not know what | the other im preparing and drying the material. The k 
they should now do without it. 7 A ined io, and said, floor is ever @getort at a private gas works, and there 
. Yes, sir, itis a great convenience, and it saves us so much | the fuel costes nothing ; and as to amelil, so compiete is the 
in soap.” Indeed, who can estimate the value to these poor | deodorisation that nothing offensive can | detected. About 
people of an abundant and constant supply of the purest water | =/U tons of earth are required annually, which is dried twice 
for drinking. cooking. and washing, nor—what is also in and yields about 120 tons af excellent manure. The 
portant—its value for carrying away a good deal of filth, | farm manager inf rmed me that it is a good fertiliser for any 
which, without it, would be sure t et in and about the | crop, and the lowest euimare to Oe placed upon its value 
iwellings. If time permitted i enumerate other | 3/. per ton—perhaps 4/.is nearer the mark; Sir Anthony, 


i 





‘ ] 
means of providing water. In Egypt, where the water is |‘ 


only 12 ft. to 20 ft. below the surface, I have seen a mule or 
ad key working a centrifugal pump, and often one of the |! 
primitive ‘ sakias”—a kind f chain and bucket lft 
water enough for t supply Of a large villa 
however, who would pursue this subject of water supply 
further, I would refer them to Mr. Bailey Denton's excellent 
paper, “ \ 
Agricultural Journal of 187 











Labourers’ Dr ‘ings. 


Passing to the subject of cottages, I would remark that the | TOW; Wests . 
fforded abundant | Shenfield, near Brentwood, a very simple and ing 


labourer’s home has for many years past a 

material for discussion. The circumstances alluded to at the 

opening of my paper have, during t resent year, had the | ¢ 

effect of concentrating public attention to an unusual extent | ¢ 

important and vital question of improved dwellings | ¢ 
} 














cottages for our agricultural population, and the reconstruc- | 
tion of deficient ones already existing, form a question of | ! 
momentous interest, and the financial aspect presented is 


r 


ne ofthe gravest importance 


age Sanitary Economy,” published in the Royal | ¢ ttager’s garden, the sewers being trapped outs 


herefore, has not made a very bad investment. My experi- 
nee of earth closets has convinced me that it will not t 


eave them to the cottagers wi 





ut some oversight. 1 could 


if necessary give many proois 


I have already spoken of the water supply to the Aston 


linton cottages. The slopes from the sinks, &c., are carried 
by a sewer to a @mall water-tight tank or cesspool in each 
e the 









ttage walis, no effuvium escapes. The occupiers e 
1¢ cesspools about once in a week or ten days and 
spon their gardens. Mr. Rogers Field, C.E., of 

inster, has adopted at his cottages, 








ttached to the tank is a self-acting syphon which whet 

ank becomes full, not till then, draws off the iid and 

charges it into sub-irrigation drains, laid 1ft. deep, wi@ 
, 


. agricultural pipes. The solid matter left 








ommon 2 





peasantry. The providing of a sufficient number of new the bottom of the tanks is occasionally cleared out by tbe 


This #ud- 


rrigation has been carried on for six years past, the liquid # 


ottagers and used for manuring their gardens 


said to be readily absorbed by the soil and vegetation, and the 
Some idea of its magnitude | plan to yield good results. Whether plants should be thus 


ay be gathered from the remarks which fel] from Lord | nourished or irrigated from below is open to question, but & 


Napier and Ettrick at the Social Science Congress, two years | } 


4g. lis lordship remarked, “ if a minimum of one-third of | Without trouble or creating a nuisance. 


snot @ very material point so long as the refuse is got rid of 
The price of the 


tue agricultural homes of Great Britain require to be rebuilt, j tank, 5/., is a much more serious objection, but one, howevet, 
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half price in earthenware instead of iron. In dismissing the 
subject of tanks or cesspools I may observe that whenever 
adopted, in der to compel frequent emptying, they cannot 
well be too small, and, with a view to prevent leakage, too 
carefully c mnstructed. 

With respect to water sewerage I would for a moment call 
attention to the following typical case from a recent report 
fthe medical officer to the Bedford Raral Sanitary Authority. 
In reporting his visit to a large village on the banks of a 
river, after urging the necessity of establishing some general 
lealing with the disposal of excreta, Dr. Prior, 


principle in 


Mr Field hopes to remove by getting the tanks made at 


er, states, “‘ 1 find large drains or sewers in course of 


onstruction, the level of the lower portion of which will be 
9 ft. below that of the mill-head, oak which will ultimately 
empty themese lves into the mill-tail. This mill-tail and the 
miil-head in the next village are not very far from synony- 
us, and it is not to be supposed that the inhabitants of 

atter place can look with complacency on any scheme for 
the discharge of sewage into the stream whence some derive 
their water for household purposes, and some their drinking 
water. Moreover, by the 11 and 12 Viec., c. 63 and 80, and the 

) and 30 Vic., c. 90 and 111, the pollution of any stream 


Y 


+} 


under the contr f the sanitary authority is constituted an 
fence punishable by fine. We are thus immediately brought 
face to fa with one of the preliminary difficulties which 
beset the application of a system of sewerage to villages; but 
there are many others so numerous and so formidable that 
they can only be met completely by a system of water works 
and sewage irrigation, if they can be by that. It is, therefore, 
with grave reluctance that I should witness the attempted 


extension of such a system to districts purely rural.” 

I have described this as a typical case, for unquestionably 
where sewers are made in villages they, as a rule, empty their 
contents into the nearest stream. Looking to the certainty 
that the time is at hand when the public will no longer 
tolerate the practice of pouring filth into our beautiful 
streams and water-courses, it will be well that in the case of 
’ 1 be laid with a view to the sewage 
being ultimately utilised by irrigation ; unless this is kept in 
view many mistakes are likely to be made ir the levels of the 
Outlall sewers. 

The Local Government Board has recently—as I think un- 


wisely—sanctioned the opinion that “ house slops” do not 
h 


new sewers they shou 


come under the head of sewage, and can, therefore, be dis- 
charged into rivers and running streams. Notwithstanding 
this decision there is no doubt that the public will insist upon 


use slops—mostly urine and other filthy stuff—being in- 


cluded in the probibition I have referred to. From conver- 
sations with Mr. Bruce (Lord Aberdare), I know that, but 
for the length of time taken by the Rivers Pollution Com- 
missioners in completing their report, the late Government 





were prepared to deal with this subject three years ago; now 
that we have a Government whose policy is endorsed as a 
“sewage policy,” there ought not to be a doubt that it will be 


effectually and quickly dealt with. 


My friend, Mr. W. Hope, the well-known sanitary en- | 
gineer and sewage farmer, to whom I wrote for information | 
| simple. It is next to impossible to persuade county magis- 
| trates to cut off these drains, converted into sewers, especially 


upon a point or two, has been good enough to furnish me 
with a copy of a report he had made to a rural sanitary 
authority in the North. I wish that time permitted to read 
it, for itis full of valuable information. Reporting upon 


| 
i 
, 7 , } 
three adjacent but scattered villages, Mr. Hope says, that to | 
} 


sewer therm thoroughly, and to connect every house and privy 
would be so costly that the people would abscond rather than 
pay the rates, and therefore recommends the pail or box 
rystem, a plan very much adopted in my own district. Mr. 
Hope recommends galvanised iron pails, witha handle at 


each end, and says if they are made to hold about 20 gallons | 


each, they will last an average family of five persons for a 
week, and if emptied into a previously dug trench and covered 
over, the result will be that the garden will be manured, and 
the excretal matter will never be heard of again. The in- 
spector tothe Rural Sanitary Authority, Bedford, informs 
me that box-closets answer well, and, as a rule, are made to 
sult the old privies. He finds about 2 ft.6 in. long, 1 ft. 6 in. 


decays the wood ; either ashes or earth answers very well. 


Unless the lid is made to lift on hinges a great nuisance is | the occupier. Powers should also, I venture to think, be 
caused by throwing in the ashes, as some of these always re- | given to sanitary authorities to erect or hire houses to be 


main on the seat it thrown down the hole carelessly. 

On the question of house slops Mr. Hope states that he 
found that the total quantity escaping did not amount to 
more than 0.12 of an inch of rain; a small garden therefore 
is suffi vient to deal with the slops, and recommends the system 
of sub-irrigation and subsoil drainage. 

Reporting upon another village more densely populated, 

tr. Hope recommends it being sewered, provided that fair 
terms can be made to connect the sewers with those of an 


adjoining town in possession of a sewage farm; a desirable 
; 
pian for villages thus situated, and one, I may observe, which | 


has been carried out between the borough of Bedford and 
the great County School, built in an adjoining village. Mr. 
Hope justly observes, “ Nothing is so unsatisfactory or so 
etpensive and troublesome as sewage irrigation on a very 
smail seale. If the flow of the sewage does not run to 
"000 gallons a day there is not enough to give continuous 
Steupation to one man, and the result always is that it 
is neglected; so it neither answers from a sanitary nor 
from & pecuniary point of new. 

When cireumstances are favourable in a village for water 
Sewerage, perhaps the plan carried into practice at Eastwick 
Park Farm, near Leatherhead, will be found worthy of atten- 
fon. In a recent number of the Sanitary Record, Mr. Hutch- 
inson, steward of the Eastwick Park Estate, calle attention to 
the effective and economical means of disposing of the liquid 
refuse of the village of Eastwick, and the liquid manure of 
the farm, by the use of a self-acting sewage regulator, the 








deep, and 1 ft. 6 in. wide are a convenient size. The closet lid | ‘ J 
thould be made to lift up on hinges, and either the riser made | now necessary where disinfectants arc required, disease is 
movable, or a door and frame made large enough to draw out | often spread half over a village before steps can be legally 
the box at the end of the privy. Galvanised iron is the best ma- | taken to arrest it: power should be invested in the ssnatary 
terial ; with wood and zinc the soil percolates the zine, and | authority, upon an ex parte order of a magistrate, at once to 





j*int invention of Mr. Bailey Denton and Mr. Rogers Field. 
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This contrivance is said effectually to overcome the difficulty 
of dealing with a small flow of sewage without constant 
attendance, but as I have not seen it in operation I can 
express no opinion. 


Sanitary Laws— Difficulties and Defects. 

I now come to the difficulties of carrying the sanitary laws 
into effect, and the shortcomings of these laws. in this 
branch of my subject I have taken counsel with Mr. Shar- 
man, solicitor, of Bedford, a gentleman of great experience 
as clerk to the Rural Sanitary Authority, and for years clerk 
to the Board of Guardians, and who has kindly given me the 
benefit of his knowledge and experience. 

One of the chief and most perplexing difficulties arises 
from the number of Acts of Parliament, partly in existence 
and partly repealed, also from the mixture in the Acts of 
urban and rura! provisions in such a way as to render it a 
matter of considerable doubt, to all ordinary persons, what 
the law really is, and causing much trouble, even to experts. 
| The only remedy is the consolidation of the Acts or a new 
| general Act, repealing all existing Acts, so framed that the 
provisions relating to urban and rural authorities, to gas, 
water, &c., shall be separated. 

The defects in the rural sanitary laws are chiefly manifest 
in the provisions which deal with (1) water supply; (2) 
sewerage ; (3) over-crowding ; (4) infectious diseases. 

1. With respect to water, the law gives power to the 
sanitary authority to cause to be provided a necessary supply 
of water to a house without a proper supply, providing it 
ean be furnished to it at a rate not exceeding 2d. per week. 
Chis rate of 2d. is found to be totally inadequate; practically 
there is no power to compel an owner to provide a good 
supply of wholesome water, and though under the Act of 
last session power is given to magistrates to close a well or 
cistern, people may still be compelled and are at liberty to 
draw their supplies from even more objectionadle sources. 
Whilst feeling the necessity of not pushing sanitary regula- 
tions too far, I do think that at this time of day a house 
which has not a decent water supply ought to be condemned 
as unfit for human habitation. 

2. In the matter of sewers and sewage, when new cottages 
are built, the sanitary authority can compel owners to make 
suitable provision, but the law gives no poms to compel an 
owner of any existing cottage to provide it with a privy or 
closet, and if he has one, and pulls it down, there is no power 
to make him build another. 

In a vast number of villagesa drain, originally made to 
carry off the surface-water from the road, runs down the 
main street ; into this drain the inhabitants have assumed 
the right to pour their filth. The question often arises to 
whom does this drain belong ? The highway board or parish 
surveyors repudiate it, and say it isa sewer; the sanitary 
authority repudiates it as a mere surface drain. Should not 
powers be conferred upon sanitary authorities to cut off the 
communications, and thus compel the inhabitants to make 
suitable provision for their sewage. 





jand the’ county magistrates timid or squeamish. Perhaps 
the county court judge of the district might be armed 
| with power to grant an injunction, and to deal with such 


The powers given for the prevention of pollution of streams 
are apparently ample, but the remedies are by no means 


in the absence of any other provision for the sewage. In- 
lictments and Chancery injunctions are not nice proceedings 
against neighbours, and therefore the abominations, with 
their evil consequences, continue, because the law is puzzling, 


cases. 

3. As to overcrowding, this is a question of no little 
difficulty ; still, as matters stand, there is no law to prevent 
a dozen grown-up people, if of one family, living and sleep- 
ing in one room. The Acts of the 29 and 30 Viec., c. 90, and 
the Nuisances Removal (1865) appear to clash; perhaps the 
simplest method would be to fix a minimum space for each 
individual, and in accordance, give powers to sanitary in- 
spectors to prohibit overcrowding. ‘ 

4. As to infectious diseases, owing to the circumlocution 


disinfect any such premises in case of default upon the part 


used as hospitals, without haying to wait for the sanction of 
the Local Government Board. As a further precaution 
against the spread of infectious diseases, some amendment 
of the Act of the 29 and 30 Vic., cap. 9, is required, with a 
view to prohibit children from an infected house going to 
schools or other public places. : : 

In the Society of Arts report, just published, the following 
appears: “ The past session has shown that the president of 
the Local Government Board was at last becoming aware of 
the reasonableness of the views, so eer ye 4 urged upon 
him by the committee, that somebody of higher authority, 
and presiding over an area of greater extent than that of a 
town council or board of guardians, was required to eontrol 
a direct iocal action, and that a supervision and correction of 
boundaries of districts was an essential to the initiation and 
completion of sanitary measures.” : 

At a conference of medical officers of health, held at King’s 
College, London, in January last, at which the defects, re- 
quirements, and difficulties appertaining to the present 
sanitary laws were fully debated, an important string of re- 
solutions was unanimously adopted. Without setting aside 
the present machinery, the necessity was affirmed by the first 


resolution, that if combined sanitary districts were to be | extension from 


maintained, each a a central committee consist- 
ing of members appointed by the several sanitary authorities 
entering into the combination ; and, further, that each of the 
latter should manage its sanitary duties — the medium 
of a special committee of its own body, i of attempting 


It was argued in favour of combined districts, that it would 
economise the time both of officers of health and other persons 
vex specs Ren much pre would be saved in keepi 

, making returns, attending meetings; that it w 
—_ to ny wp of action, for it would not have to con- 
tend with the conflicting opinions of the or in 
tion of the law by the clerks of adjacent brite tricts, sat chee 
put an end to much waste of labour and inefficient adminis- 
trations to which the want of a completely orgaaised con- 
stitution now gives rise. 

Another point rigorously insisted upon was, that the district 
medical ctheers should not be cnmaten health officers, as 
even men of good professional standing felt the duties to be 
4 serious embarrassment; and in the case of a needy practi- 
tioner, holding, perhaps, a local appointment, how could he 
be expected to fulfil the duties of the office in the face of the 
magnates of the neighbourhood ? 

“§S. G.0.,” in one of this vigorous letters to The Times 
mre this subject, asked, “Where is the town or village 
which has not its influential magnate or magnates?” and 
argued powerfully against local control. Grand schemes 
for sanitary government are being propounded, the 
country is to be mapped out for the purpose into districts 
corresponding with its natural water-sheds, and other great 
changes advocated ; but if the present rural sanitary autho- 
rities will = carry out the Acts with willingness and a 
fair amount of determination, such is the fear entertained 
by the public of being over-governed by sanitary officials, 
that they may be let alone for many years to come ; if, how- 
ever, an opposite course should be pursued by them, the 
signs of the times point to a speedy transfer of their powers 
to other bodies. 

Concluding Observations. 

In bringing my observations to a close, I would call at- 

tention to the fact that where well-considered sanitary 
measures have been adopted in towns and cities the advan- 
tages to the inhabitants have been so marked that the cir- 
cumstances should act as a powerful stimulus to exertion in 
carrying the same benefits to our villages. In the borough 
of Bedford, where a comprehensive scheme of sewerage and 
water supply was phe out a few years ago, the general 
health of the inhabitants has greatly improved, and the 
death-rate has fallen to the very low average of 16.08 per 
thousand, or about 20 per cent. below the former mortality ; 
indeed the town of ford is now healthier than the sur- 
roundiig country districts. Again, at Salisbury, it was 
stated at the recent meeting of the British Association, that 
in consequence of the sanitary improvements carried out 
in that city the death-rate has fallen from 27 in a thousand 
to 16 in a thousand. 
As farmers we have the deepest interest in rearing a race 
of men “strong to labour; unquestionably the strength, 
moral and physical, of our peasantry toa large extent 
upon the sanitary conditions with which they are surrounded. 
There is nothing more certain than that the race cannot im- 
prove, but will degenerate, unless the conditions are favour- 
able. The subject 1 shall conclude‘with is one I would 
willingly pass over, but the labour question is one in which 
the landlord, the tenant, and the labourer, as well as the 
public, have the profoundest interest, for upon the labour 
supply the value of land in all countries mainly depends. I 
am not an alarmist, still I do not think it wise that weshould 
shut our eyes to the fact that our colonies and other countries 
are coming forward in « way they have never done at any 
former pe something like an organised form—to bid 
for our labour, and the competition and the organisation both 
appear to be growing. Danger at present does not appear 
to be imminent, and it is, perhaps, an idle boast of the 
emigrant agents that they will drain our rural districts of 
their best blood ; still it is the object at which they aim, and 
the movement, disfigured though it is violent language, 
may just as well be looked fairly in the face, To argue this 
subject would, however, be beyond the ~— of my paper, 
and might lead to diff of opini , therefore, con- 
tent myself by simply alluding to the facts by - of preface 
to the remark that the natural affection of an Englishman 
for his home and country is proverbial, but when that home 
is a wretched hovel, what is there to bind and localise the 
labourer’s sympathy or attachment ? how can we, under such 
circumstances, expect him to withstand the wiles of emigra- 
tion agents and other interested leaders? Put the same man 
into possession of a sweet and comfortable cottage, a well 
manured garden with its ve; tables and flowers, an orchard 
with a prospective crop of fruit to pay the rent, home under 
such circumstances is a reality not to be hastily bartered 
away for the frozen fields of Canatla, the plains at the Anti- 
podes, or the more tempting prairies of the Far West. 











Cayapian Rattwaya.—The surveyors of the proposed 
Stratford and Lake Huron Railway have arrived at Clifford. 
They report no engineering di ties, the line running 
through one of the finest agricultural districts in Western 
Ontario. Operations at the western end of the Northern 
Colonisation Railway are being vigorously prosecuted. Pre- 
parations for bridging the Nation and Gateneau rivers, and 
clearing the way for the road-bed to whee are well ad- 
vanced. The chief engineer of the Belleville and North 
Hastings Railway, with his staff, has passed through Madoc, 
after completing a line to the mines vid Huntington ; it is 
roposed to commence a new survey vid the townshi of 
Sood. Mr. C. W. Moberly, engineer of the Nort 
Extension Railway, has been exploring between Graven- 
hurst aud Lake Nipissing, and between Rosseau and Parry 
Sound. It is reported that the company contemplates an 
venhurst to Nipissing vid Bracebridge ; 
a branch will also be constructed between Parry Sound and 
some point near Rosseau. Messrs. Bell and Hubertus have 


commenced « preliminary examination of the proposed line 
of the Haron and Ottawa Railway Company, w is to ran 
from Ottawa to Parry Sound. A practicable and cheap route 





to doit by the agency of the whole board of guardians at e. 


js stated to have been met with: 
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We have already noticed in this journal® the filter 
presses constructed by Mr. A. L. G. Dehne, of Halle-on 
the-Saale, and we now illustrate twe examples of what 
we then referred to as Mr. Dehne’s second type, namely, 
that with a horizonta) central admission for the materials 
to be filtered. 

The press, shown in Figs. 1, 2, 3, and 4 annexed, 
is called by the manufacturers a “refining press for the 
claying of sugar,” and is used in the manufacture of sugar 
for the filtration of the syrup as a substitute for the sack or 
bag filter, the preliminary filtration through bone-black, 
and the further filtration of the residue of blood coagu. 
lation and juice being omitted This press consists again 
of the asual chambers of iron, but no special pump is re- 
quired for forcing in the matter, as in most cases the 
pressure of a certain height is sufficient. An apparatus of 
this kind used at the Neue Actien-Zucker-Raffinerie, at 
Halle, does the mechanical filtration of a thick solution of 
about 55 per cent. of about from 800 ewt. to 900 cwt. of 
raw sugar in 24 hours in the most satisfactory manner, 
without the use of any pump, but through the pressure from 
a reservoir placed about 7 ft. above the press 

The residue in the cham loes not form eakes, but 
exists only inthe form of sl which is easily removed 
ufter the filtration has been co1 









’ en 
ipleted by opening the cock 
in the front plate. The filter cloths may be charged every 
'4 hours, and this operation, together with the edulcoration 
does not require more than half an hour's time, whilst no at 


¢ 

tendance is required by the press during the time of - 

idan 1! y the ; luring the time of filtra 
r 





tiot The general construction of the press will be easily 
understood from the drawings, the details of the chamber 
being shown to a larger scale in Figs. 3 and 4 The 
very handy arrangement has been adopted of carrying the 


front cast-iron plate on rollers, whence the taking out of the 
chambers, and of the filtering cloths becomes a matter of 
the greatest ease and simplicity he fastening together 
of the chambers and plates is the same as that formerly 
described 

The press remaining represented ‘by Figs. 5 and 6 
bas a horizontal central admission, and has lately been 
much adopted in works where a quick separation f mud, 
slime, or chemical precipitates from fluids has to be made. 
This apparatus consists of a system of chambers made 
of wood, or occasionally of brass castings, with sheets of 
* drill” cloth placed between them The fluid to be filtered 
is forced into the chambers by means of a pressure pump, 
a separation of the @uid from the mud, slime, &c., then 
taking place. The fluid is tapped off perfectly clear, and 
with a continued forcing in of fluid, the filtration goes on 
until the residue in the chambers be ve solid The 
emptying of the apparatus is very simple; the cakes, 
having formed in the chambers, are easily removed, or fall 


Vide Exoiyeegixe, vol. xvii., p. 153. 
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out when the apparatus is unscrewed. The general con- 
struction and fastening of the plates is the same as in the 
press described above. 


FOREIGN AND COLONIAL NOTES. 

American Narrow Gauge Railways.—A line from Bis- 
marck on the Northern Pacific to St. Louis vid Sioux City and 
Des Moines is to be on the American narrow (or 3 ft.) gauge ; 
it is estimated that about 10,000 dols. per mile will build and 
equip this new line. A short line recently constructed, and 
terminating at Edgartown, Massachusetts, is stated to have 
been constructed and to be operated at a cheaper rate than 
any other road in New England. The manager of the 
Baldwin Locomotive Works states that up to July 17 the 
number of narrow gauge engines built and in progress in 
1874 amounted to 26 per cent. of the whole. 


Grand Trunk Railway of Canada.—The engineer reports 
that the maintenance expenditure for the six months 
ending June 30, 1874, was 7290/. leas than in the corre- 
sponding half of 1873. This reduction was mainly due to 
the fact that owing to the improved condition of the per- 
manent way, a much less number of men were employed 
upon it than previously. The expenditure under the head 
of renewals for the six months ending June 30, 1874, shows 
an increase of 58,6107. in consequence of the quantity of 
steel rails laid, and the number of iron bridges built to re- 
place wooden ones. 


Nelson Harbour (N. Z.).—The Channel Rock, at the en 
trance of Nelson Harbour, New Zealand, has been removed 
at a cost of 645/. The rock has been cleared away tu a 
depth of 3 ft. Gin. below its original level. A depth of 10 ft. 
Sin. is now obtained upon it at low water springs. The 
amount of rock removed was 43 cubic yards. 


Steel Rails on the Chicago and North-Western.—In the 
course of the year ending May 31, 1874, the Chicago and 
North-Western Railway Company relaid 168 miles of its 
main lines with steel rails. In the change from iron to steel 
the track was laid to a large extent with new ties, and 
thoroughly ballasted, dressed up, and improved. The total 
extent of line steel-railed at the close of May, 1574, was 2061 
miles. The expenditure made by the company in track re- 
pairs and improvements during the year ending with May, 
1874, was 2,265,418 dollars. 

Belgian Rails .—The exports of rails from Belgium in the 
first ax months of this year amounted to 43,000 tons. This 
total presents an augmentation of about 1000 tons, as com- 
pared with the corresponding exports of the corresponding 
per od of 1873. 


Canadian Rolling Stock.—Mr. Brydges, of the Inter- 
colonial Railway, and Mr. Swinyard, of the Prince Edward 
Island Railway, have been on a visit to Ottawa—the former 
on business connected with the letting of contracts for su 
plying the Intercolonial line with rolling stock, and the 
atter in connexion with the giving out of contracts for sup- 
plying machinery required for Government railway whee 
shops at Charlotte-town, Prince Edward Island. The con- 


tract for the machinery for the Prince Edward Island work- 
shops has been awarded to Messrs. D. C. Ridout and Co., of 
Toronto ; that for cars for the Intercolonial Railway is not 
yet let, but it is said that it will probably go toa Montreal 
firm. Another contract, in connexion with the equipment 
of the Intercolonial, is likely to go to St. John, New 
Brunswick. 

Steam Navigation in the North Pacific. — Arrangements 
have been completed for a new line of steamers between 
San Francisco and China and Japan. 


Canadian Canals —The Canadian Government has decid d 
to deepen the Calbute Canal in Pontiae county. The ad- 
dition to be made to the depth of the canal is 1 ft. 3 in. 


The St. Gothard Tunnel.— Progress has been reported for 
August in regard to the great St. Gothard Tunnel. At the 
Goeschenen end of the tunnel, 120 metres were driven during 
the month, while on the Ariolo side not quite 60 metres were 
cut through, in consequence of the difficult description of 
rock which had to be dealt with. The total distance pierced 
on the Goeschenen side to the close of August, 1874, was 
1245 metres, and on the Airolo side 1047 metres, making a2 
aggregate of 2292 metres, or one mile and 2445 ft. 


Belgian Railways.—It is stated that on the meeting of the 
Belgian Chambers an application will be made by the Belgian 
Government for powers to lay down another line on the et- 
isting railway from Brussels to Antwerp, and for the cot- 
struction of a line from Brussels to Willebroeck. 


American Telegraphy.—Mr. G. P. Prescott, electrician of 
the Western Union Telegraph Company, and Mr. T. A 
Edison, have introduced a quadruple telegraph, by which four 
messages can be sent simultaneously over a single wire. The 
system is stated to have been in successful operation on the 
Western Union Telegraph lines between New York an¢ 
Boston, and arrangements are being made for extending 8 
use on all the principal lines of the United States. 


Steel Rails for Russia,—Russia appears to be going in (0? 
steel rails heavily. MM. Schneider, of Creusdt, have jus 
received an order for 30,000 tons of these rails on Russias 
account; and other Russian steel rail contracts to the aggt® 
gate amount of 40,000 tons are also stated to be pending. 


Indian Coal —In the Raneegunge coalfield 61 steam ¢- 
gines of aggregate force of 867 horse power are reported to 
be now at work. Oaly one seam of a less thickness os 
84 ft. is worked; the average thickness of the seams st \* 
Raneegunge mines is about 15 ft. or 16 ft. 


Iron Minerals in Belgium.—The imports of iron mineras 
into Belgium in the first half of this year amounted to 355,000 
tons. This total shows a falling off of about 10,900 ton#™ 
the first half of this year and of 60,000 tons as compar 
with the corresponding period of 1872. 

The Russian Navy.—Russia has now 27 ironelads ani 
110 unarmoured steamers in the Baltic. The Russian Bisct 
Sea fleet consists of two ironclads and 29 unarmoure 
steamers. In the Caspian Sea, Russia has 20 unarme 
steamers. 
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PNEUMATIC TRANSMISSION.—No. IV. 
~ We now come to the consideration of the receiv- 
ing and transmitting apparatus. The vertical 
system which was first adopted is simple an 
convenient. Fig. 67 shows the arrangement adopted 
for reception. ‘The tube A is the vertical extension 
of the line, ending at T. The door P placed at the 
lower part of the tube A serves to introduce or re- 
move the carriers in the piston. The two cocks R 





d | 


| from the reservoir ew the piston forces the 
| train to its destination. When it arrives the cocks 
| at the receiving stations are placed in the position 
— described, and the operations are then re- 


| peatec 


| ment of the boxes being easier. Moreover, when it 


is desired to shift the carriers from one line to | 
to carry them in a basket. | 


| another, it is not n 


When space at the stations is not an object, the. 
| horizontal arrangement is preferable, the manage- | 


effected is shown in Figs, 68 and 69. When the 
train is sent on from the first station (10), the air 
in front  - by the opening 4, the valve b being 
open as well as the valve ¢. The train having 


_ entered H pushes the spring r, and closes the spring 


6 with the valve which is held in by the 
counterweight c. Under these conditions the line 
10-9 remains charged since the communication with 
the atmosphere is cut off. The serew dis then 
moved so as to close, by the valve a, the mouth of 


and R', actuated by a handle m, are so arranged | Figs, 70 and 71 show the horizontal arrangement. | the tube i. The cover A of the box may then be 


that when one is shut the other is open, and vice 
rersd. ‘They establish a communication of the tube 
either with the atmosphere or with the compressed 
air reservoir, according to whether the apparatus is 
receiving or distributing. 


A 


























| It consists of a conical box H, mounted on cast- 
iron brackets S 8. The carriers arrive in the 
box H, and are taken out by operating the lever L, 


| being done the door / 
| paratus belonging to line 9-8 is opened, the carriers 


lifted, without loss of pressure in the tube. This 
in the corresponding ap- 


which sets free the hinged lid covering the upper | and piston introduced, and the compressed air is 
| part of the box. For sending on the carriers the | transferred to the other line by opening the valve at R 





Fig. 68. 





























is the cock M, which places the box 
H, and therefore the line, in con- 
nexion with the reservoir of com- 
pression or vacuum, according to the 
mode of working. The cock M, be- 
sides its opening in the direction of 
the air tube and the box, has a third 
opening corresponding to the exhaust 
tube E, which is extended below the 
supports S S in order to convey the 
air in front of the train during the 
time of reception outside the stations, 


certain degree of violence, a spring 
buffer is placed at 4. 





A pressure gauge A serves to re- 








av i a aon 


OBO 





In the former case the cock R is closed and R' 
opened, The air in advance which has been com- 
pressed escapes, and the train arriving at T 
mounts into A, strikes against the upper part, and 
descends. It would fall lower than the bottom of 
the door P, if care was not taken to stop it with an 
iron fork F held in the band and placed across the 
opening. The piston is first withdrawn, then the 
carriers one by one, and the whole are placed in the 
basket C. 

If, on the contrary, distribution is desired, the 
carriers are thrown one after the other through the 
door P. Their weight brings them to the lower part 
of the tube T, and the piston is then introduced, 
the door P is closed, and the cock R is opened, 
closing R' at the same time. The compressed air 





gulate the condition of works. 

It will also be remarked that in the 
forward part of the receiving appa- 
ratus is a valve a operated by the 
screw and wheel p, This valve is 
intended to close the line for different 
requirements of the service. The ho- 
rizontal arrangement is well adapted 
fof intermediate stations in order to 
dispense with further appliances. It 
w i be recollected that in the primitive 
system already referred to each sta- 
tion is supplied with means for the 
production of compressed air; now 


it is possible to obtain at a station | 


the necessary provision for transmitting through 


two connecting lines, For example, in the case of 


Fig. 46 (see ante, page 353), with reservoirs of suffi- 
cient capacity, all the air necessary for the two 
journeys 19-9, 9-8 can be produced at iO. The 
gain will be in this case the saving of compressing 
apparatus at 9, if the appliances for reception and 
distribution are suitably disposed. 

The function which the apparatus at the interme- 
diate station has to fill is somewhat analogous to 
thatof a canal lock. It is necessary to place above 
and below the lock a system of valves which permit 
the carriers to be taken from the line 10-9, and to 
place them in the line 9-8 without losing the pres- 
sure in 10-9, since this is required to transmit the 
train to 9-8. The manner in which this is 








As the train always arrives with a | 


latter are placed in the tube by open- The two apparatus A and A‘ are identical in ar- 
ing the door F by means of the lever | rangement, and may be worked equally well in 
m. At the other end of the apparatus | 


both directions. 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricnarps, Lonpon. 

Continued from page 295. 

TRIP HAMMERS — (continued), 

One of the peculiarities of trip hammers as 
machines is the difficulty of connecting them with 
| the driving power, especially in cases where there 
| area number of hammers to be driven from one 
shaft. 

The sudden resistance offered to the shafts in 
starting, the irregular motion that is necessary in 
| most kinds of forging, and the varying amount of 
| power consumed, tend to destroy any connexion 
| between the hammer and the driving power. Rigid 
| connexions or metal attachments are inadmissible 
| and slipping belts arranged so as to have the ten- 
| sion varied at will, is the usual and almost the only 
| means of transmitting power to hammers that has 
| been successful. 

The sudden and varied resistance to line shafts 
| that drive trip hammers tends to loosen couplings, 
| destroy gearing, and produce strains that are un- 
known in other cases, Shafting arranged with the 

usual proportions for transmitting power will soon 
fail if applied to driving trip hammers. 

The motion of trip hammers is a curious problem ; 
a head and die weighing, together with the irons for 
attaching them, 100 lb., will make with a helve 
8 ft. long from two to three hundred blows a 
minute. ‘This motion exceeds anything that could 
be attained by a direct reciprocal motion given to 
the hammer head by a crank and far exceeds any 
rate of speed that would be assumed from theoretical 
inferences. The hammer-helve being of wood is 
elastic and acts like a vibrating spring, its vibrations 
keeping in unison with the speed of the tripping 
points. The whole machine in fact must be con- 
structed upon the principle of elasticity throughout, 
and in this regard stands as an exception to almost 
every other machine known. The framing for sup- 
porting the trannions, which a person without ex- 
perience would suppose should be made with great 
rigidity, is found to answer best when composed of 
timber, and still better when this timber is laid up 
in a manner that allows it to spring and yield, 
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; a following through the 2 "Tata _ 4“ TQ | have to point to an error in these statements, taking the e+ |- 
, sand following through 1 THE WRECK OF THE CHUSAN. _ |heve to print to enarver in theee statements, aking the ev 
etails of a trip hammer to the driving power, the Is our issue of the 6th instant we devoted some | 41) must have been bending only 1} in. in the 210 ft..* end 
apprentice will note how many parts contribute to space to the consideration of the probable canse | so far from receiving that as a sign of weakness we are sur. 
this principle of elasticity : First—the wooden helve, | ¢}.+ had led to the destruction of the steam ship | prised that the sighting gave so little shift as 6 in. ; we think 
both in front of and behind the trunnion: next Chusan. a new vessel, which, in trying to reach the | that instead of being alarmed at its amount they should 
a 3 : S z 7 ata | have doubted the correctness of the sighting, for it seems {» 
Waterford, ; - : ; 
us almost incredible that a vessel of these dimensions ehow).j 
bend so little as 14 in. in 210 ft. in a seaway, and there cay 








Starting from" the « 





a 








the trunnion bar which is usually a flat section | ( lyde, om her return voyage from 

mounted on pivot points ; third—the elasticity of | drifted upon rocks at the entrance to Ardrossan | 

the framing called the “ husk,” and finally the fric- | Harbour, and broke in two. Since writing this | be no question as to 14 in. of bend being all that is indicated 

tional belt. This gives an idea of the elasticity that | article the official inquiry has been conclude d, and by Gin. of rise and fall observed by sighting. 

ia needed in connec ting the hammer head with the the evidence then obtained corroborates entirely the | On the voyage to Waterford two rivets in the upper part 
} 
| 








































h 4 : 
driving power, a matter that should be borne in| views we advanced as to the probable cause of the of the boiler casing gave way. The iron deck in the desiyn 
mind as it will be again referred to | ioss of the ship Aabeul ono tele: An eee ted aeamanes ot 
; | 1088 O Dip. e ] der. » ets tha F ere 94 
Another peculiar feature in trip hammers is tl On application to the Marine Department of the | above the aot they did not form A. part of the str 
rapidity with which crystallisation takes place in| Board of l ion with regard to the | tural strength of the hull, and owing to the greater deflexi 
the attachments for holding the d blocks to ti technical evidence given by their officers at the in- f a long shallow vessel before any considerable strain cou 
helves. where no elastic medium can be interposed quiry held at Ardrossan, we hav been furnish jj come agen the deck paates these rivets had to give way t 
to break the neussion of the di bolts to pass! with the following valuable 1 t drawn up byl: oe ae See & oe eres , , 

- - q with +t tt fhe . i “ | into action, as was intended in the design of the hull. J 
through the helve, although made from the most] yf, W. H. Turner and Mr. McFarlane Gray. Mr. | n charge of the vessel viewing the breaking of these rivets 
fibrous Swedish iron, will t last on an average for | (j;raw’s calculations of strain, referred to in th |in connexion with the, to them, remarkable deflex 
more than ten days’ ase, and often Kin & single | » port, are given as an appendix to it; we have Hull, seem to have come to the decision that something i 
day The safest mode of attach t lie block, | ven them iv ¢ : of the great im-| ¢ iil ie aan ued, “ine vessel bet ce the { 

. oO i he tinue “ore sence of t 3 
and the one most common 1 t ri rge it solid witha rtance attached to the « on of hull strength it ani a seein amt e + yore ees ate . 
band t i id the end of t : 1it the pr t time nt to Waterford on behalf of the underwriters 
At t risk of laying down a } position not ; , - an ners to ascertain by survey whether the Chusan 
warranted by s I will ment mn connexion | Report on Paddle 8 > Chusan. , | be ly sent back to Glasgow. At this survey it was 
with this matter of vata t that met wher By direction of arth - ~ if as ry _ — eause / the | © that several frames in the forehold were t 
eanad im tin Ook , : . on andi thes 0 ee ee eee ae eteaggre 4 "| extent cracked on theirinner flanges. Captain Lodge having 
— ' — ; re part of the wreck now in Ardrossan Harbour, and We | 05 sent to Waterford to inspect the hull in consequence f 
influences that produce cryst e change. A hand | have also viewed the other portion of the wreck lying outside reported straining, naturally - neluded that these fractures 
hammer for example, may be worn away and remain | the pier head so far as that is seen from the pier. | were a portion of the evidence of that straining s th 
fibrous, the links of chai and ti tires of w Certain drawings and ations of scantlings put a vessel had been so far not exposed to severe weat 
wheels do not } crvyst 1 ev , tir art by the bu —_ e . ?- nigoey a . ge by contlusion arrived at was that the vessel required to be con- 
locomotive wheels seem to withetand ¢ influence, |“ %*** — Aca: — = ss or! = rage - . | siderably strengthened before she could be prudently . 
: ° n court about the particular tra oo - . spatched upon a voyage to China at this season of t 
althe hy the cor lit ns of thelr I ire such as to vas built, the al erati na in the riginal designs, and the | Fortunately, to enable us to form a correct judg f 
| romote ervatallisat } rcumstances that led to the despatch of the Chusan on a | the nature an i cause of these cracks, the part of the vs 
rhe purpose of introducing the matter here is to | voyage to China at sig ey igre oeye ow in oy n | Which they are all located is now in the harbour, that bei 
direct the attention of the reader to the subject ; | rh = isons We DAVE . . 2 ae yaaa BS | the portion of the vessel that broke off from the rest of th 
his own experience can be used in confirming or = Mager : rere ‘ — rng os = of th c lowing dimen. | 24! amd floated safely to its present berth with most of 
oundiemabnn the annented Ghosh . eevetaliiontien 14... wines Spee SS oe 5 | crew on board of it. A careful examination of these cracks 
. a I * | sons | shows that Captain ' Lodge could not very well have formed 
Among the exceptions to tl ordinary pians ol : —_ ft. in. | any other opinion of them from looking only at the inside of 
constructing trip hammers, the most ted perhaps | Ler gth b a 7 m3 4 the hull, the vessel not being docked when he examined it 
are those used in the American Armoury, at Spring- | ~ act) moulted “ is $8 13 0 | st Waterford. We have bad an opportunity of seeing both 
field. U.S.. where small hammers with rigid frames eee —. er) es ee 11 3 | sides, for this part of the vessel is aground upright, on a hard 
: : P pia u PTO : bottom, and when the tide is out, the hull at this part is 
and helves, the latter 30 in. long | from Low- Depth of hold to top of floor at lilge kelson 12 0 | Salado enmsced Ser eunmntnation : , 
moor iron, are run ata sped lof *‘six hundred blow 3} Cross tonnage, customs measurement, 1381.13 y These "oadel ine amp oft sated at exactly the os 
a minute ;” as an example, however, they prove the The bottom of the vessel is of the Hirsch patented form, | position on each side of the hull, and the plates of the shell 
necessity for elasticity, in the fact that the helves | according to which the bilges at each side descend - oe i | are there slightly bilged in. These places correspond with 


» horizontal line with the lower edge of the bar| what must have been the position of the extreme fore end of 

the launch cradle where it was bedded-up against the hull 

when on the launching ways. When a long vessel, such as 

| the Chusan was, is launched, the end first in the water be- 

CRANK HAMMERS. according to accepted rules of construction of sea-going | comes waterborne before the other end leaves the ways, and 
| steamers an iron hull is said to be of extralength, and to re- | a5 the water end of the vessel lifts, the land end is mac 

juire extra strengthening if that length exceeds about eleven | bress heavily upon the extreme land end of the launching 


iS OF WOTK, are NOW COM-~| times her depth. Now the depth of the Chusan is 13 ft: | cradie, and the plates of the hull at these points are often 





v 
and other parts have to be often renewed although | '° 

: : os 8 ' P keel. 
the duty performed is of a light character To enable the court to realise what seems to us to be 
abnormal! in the construction of this vessel, we explain that 


Power hammers operated by crank motion, 
adanted to the lighter kind 














} } 7 , r ahor r ' ’ S ceas 14 » extreme | , “ 
monly met with in the forging shop ‘ engineering | moulded and 11 times 13 gives iso as ene extreme length | indented thereby, and the frames are sometimes cracked as 
establishments They are usually of very s uple | allowable without extra strengthening Ww hereas oer length | those frames are in the Chusan. On the port side at this 
construction, and I will mention only two points in was actually O00 ft., or 23 times herdepth. — has place we find the paint rubbed off the plating, marking | 
regard to such hammers. that micht be overlooked There is, we believe, no instance of @ simular vessel having | position and almost defining the form of the end of t 
; ne : to such ! Jo . . | ever made an Atlantic voyage in the fall of the year radie, we have therefore no doubt that the fractures in these 

vy D§ “ 2c 1 ne thet } > ; rey 5 b here | ' . : 
y the appre ntice } ‘ xam 7 , ; | In America this type of vessel is very common, but there frames were produced at the launching « f the vessel. and that 

’ a . » Ty ' ry? ‘ ‘y } ’ } } lor hie ] mere "tL . " 

First, the faces of the dies remain parallel, no | js always built upon these shallow long hulls a superstructure | they have not been altered in appearance by straining of | 
} } ‘ Y > . . 7 - 
matter how large th pt may be that! perated | of one, two, or even three tiers of houses running from end | },y!] at sea, or by the force of the sea. The butts of the sh 


‘ , . } = ] nace > } TTT] ft for} " " . 
while with a trip hammer, the top die moves in | to end of the vessel, except a small space at each end left for | plating do not show at any place signs of working such as 


uyx nm r 4} 
these | would have been necessary to have produced these cracks 


' 
an are described from the trunnions of th« helve, and 
the faces of the dies can only be parallel when in 


working the ship. In long vessels the framing of 

houses is invariably constructed to act as the upper fange,| {he weather on the voyage to Waterford was very mode- 
t treating the vessel as a girder. The long steamers navigating | rate, if not even fine weather. These cracks were seen at 
{10 | the waters about New York are in vd. and theve aitetbuted to the effect of the om 








at way made very strong | W aterf 


_~ 


one position, or when ¢ perating or 

































depth his feature of paral! movement in the | in respect to the bending moment created by the weight of | that moderate weather; but on the return trip from Water- 
dies of crank hammers, is of great importance on | the overhanging ends when the vessel is in a seaway, and the | ford there is no doubt the Chusan was exposed to all 
some kinds of work, and 50 f r machine | ends are partly unsupported. : _ om | vi lence of a “regular sou’ wester,” in the words of some of 
forgings where the size of the work is continually | This vessel, if she got - de — to z the = com- | the witnesses. And if the cracks seen at Waterford had 
Eg : ’ | pleted in the fashion described, and she would then have been the result of the force of the sea they would be + 
varied , | been probably a very strong vessel, and the hull part would, | much extended and their number would be greatly increa 
he second matter to | noticed in hammers of | we have no doubt, been then a credit to her builders. g that violent storm. Contrariwise, however, to tha 
this class, is the nature of the connexion with the Notwithstanding the extreme dimensions of the Chusar tation, we find that the number and extent of these 
drivin power en there will, in all cases, be | Md although she was exposed to the full force of @ strong | eracks are precisely the same as they were reported at 
found the equivalent of the elastic hel either air | St» Mf not even to the violence of a hurr ‘nn0t) Waterford. As the nature of the cracks is such that avy 
—_ : find any evidence of any part of tl n WAY. | repetition of the cause that produced them would have 
cylinders, deflecting springs, or other yielding at- » having been even strained, before the senile |. =o : I a ; 
. I n ing 1 , : ended the cracks, we co that that cause was ni 
t nents, mterpos 1 between tl crank and the | strike the rocks. The extreme length a proportion to depth | action of the sea, as they have not increased either in number 
hammer head, and generally t liy ning frictional | made her more flexible than a deeper vessel in & we wil r t since they were first observed at Waterford. 
belt or frictional clutcl is in the case of trip | &ven if of « jusl strength SHR 8 deeper vese te ogg to ry standing this statement that the Chusan w 
hammers * | would be greater, and such a duly greater deflexion should | 
} ‘ — 7 | not be taken as any evidence of want of strength The} For, let A be the eye, B the shaft, and C the sighted 
r apprer > WT . see Various mo = paddle shaft crossed the vessel at some height above the | point when the vessel is straight; when the vessel bends as 
cations of power! rs, constructed upon dif-| deck, an unusual feature in steamers in this country, and | ABC’ the sighted point C will be, say, 3 in. below C’; when 
f nt plat bu " rating upon t same | attracted the attention of the unoccupied supernumeraries | . 
ral pr nles 1 as y analy - and under- | during the voyage to Waterf wd. : | 
: lif the x . f +) - peal aA | There being a clear range f unobstructed view from the | 
; ais sre oper | poop to the forecastie the deflexion of the bull could be readily 





















1 t f an Ra way Ci ‘ t we understand to give this as e amount the vessel was ' ' ; 
A meeting of railway and stea a ‘ on nding, 6 ir | the vessel bends as A BO” the sighted point U will be 3 in 
held at Rust suk to devise an accelerated service between The rest of the witne who speak this all give the | above C”. Thed stance between the two posit mes of ( will 
(.omstantinople and Western Euro; i the Roumelian, | bending as the half of the 6 in., that is, that the hull of the | therefore, be Gin. in this case. It is evident from the 
Koumasian, and Austria | vessel in 210 it, of length actually bent 3in. each way. We | diagram that the deflexion is only 14 in. om thechord A ¢ 
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strained by the sea before she actually struck the beach or 
the rocks, that the extreme deflection was a mistake, that the 
broken rivets in the boiler casing were unimportant, and 
ut the cracked frames are the result of an accident of the 
aunching, we bave to state to the court that in our —_ 
isan when she left the Clyde and when she left Water- 

sld not be certified to be a seaworthy vessel for a 


sovage to China at this season of the year. 
When the Chusan got on her superstructure of houses, if 


had got out safe to China, she would have become r- 
haps a strong vessel, but for the voyage out, she was w in 
respect t deck ties. 

[he original plans and specifications provide for three pairs 
iouble angle iron stringers 5 x 3x 4 under the deck 
ms, to be continuous for 150 ft. amidships. These have 

mitted, to admit of the boilers being brought through 

k. An extensive amount of compensation has been 

i to make up for these ties; the fore and aft bunker 
sides have been attached to the bulkhead at each end and 
prolonged 8 ft. beyond the bulkheads at each end. To 

é tes to act as longitudinal ties, they ought to 
en carried unbroken through the bulkheads, and the 
bulk e been attached to them instead of their being 
tte to the bulkheads. As made, the angle irons attach- 
bunker sides to the bulkhead would bend to a slight 
and the connexion did not possess that property of 
' chi tia] for all ties that have to act in asso- 
cation with solid plate. In our opinion, in consequence of 
this nt not being attended to, the fore and aft tension 
rength of the vertical plating of the bunkers would be 
t entirely lost. The method adopted in the Chusan is, 
wever, that usual y followed; but as in this case these 
tes had to perform an exceptional duty to replace the 
pairs of deck ties, the connexion ought to have been 

in the particular way described by us. 

We think that as the vessel was made there ought to have 

least added for the voyage out two deck ties of the form 

I girders, that is a plate on edge with a pair of angle-irons 

nd bottom, extending from poop ‘to forecastle of uni- 


+ 


form section for 150 ft. of length amidships, and tapering 
wards each end These should have been of consider- 
t th, and section, and as they would have been built 


top of the iron deck only for the voyage out they 
een easily removed when the houses were to be 


fect of these deck girders would have been to prevent 


the vessel from breaking in two for some time, say, until the 
i fallen and left the ends almost unsupported. 
That interval would have afforded time for the saving of 


| if the wreck had remained on the rock for that time 
le that the loss of life caused by the wreck would 

i enureiy prev ntea 
if, however, the wreck bai not remained on the rock, and 
id not broken im two, the whole vessel might then have 
sunk as the after part did, and the loss of life would, in that 
case, bave been much greater than actually resulted from the 
wreck, because no lifeboat got out in time, and almost all 
who were saved were actually saved by the vessel breaking 
two,and the fore part sailing safely with almost all the 
crew on it into the harbour, though without seamanship 
guidance. 

Our evidence on the strength of the hull is based upon cal- 
culations made from the drawings and specifications and 
upon ourinspection of the hull. We have also examined 

‘aleulations prepared by the builders. As these calcu- 

sare lengthy and purely technical we have not intro- 
i them in this report. If the builders hand their calcu- 
lations into court we will report on them separately. 

We have now to point out what in the construction of the | 
vessel appears to us to have seriously impaired the manage- | 
ableness of the steamer, and must thereby have materially 
contributed to bring about the disaster. In the contract 
specification it is provided that, for the voyage out, a false 
keel was to be fitted to the vessel. 


while keeping the helm hard aport to clear the Arran coast, 
the vessel was actually drifting on to the Ardrossan coast. 

If the vessel had been fitted with the false keel, as specified, 
the leeway would have been much less, and the vessel would 
have been less influenced by an over-immersed paddle wheel, 
but she would have been less sensitive to the helm. 

It is an unfortunate circumstance that the steamer was 
caught in such a gale im narrow waters. Had she left at 
another season she might perhaps have never ay oy oe 
the need of an additional keel, and in the open sea her drift- 
ing would have been less dangerous. 

fe think it proper to state that the material and the 
workmanship of the hull of the Chusan are both first class. 

In our opinion the vessel was wrecked because she was un- 
manageable in a severe gale ; she was unmanageable because 
she had no efficient keel, and because of the great surface 
she exposed to a beam wind; when on the rock she broke 
up because she was deficient in deck tie strength. 


APPENDIX. 


The Assistant Secretary, 
Marine Department, 
Board of Trade. 


Sir,—As requested by you, I 
now forward a copy of the ealcu- 
lations I have made of the strength 
of the cross section of the ss. 
Chusan, at the position of the 
fracture. 


I expected to have had the 
builders’ calculations before me, 
but I find they have not been 
handed into court. From the 
builder's tracing of the midship 
section of the vesse), and an in- 
spection of the wreck, I have 
arrived at the following results : 

The accompanying diagram, 
from A to C, represents the effee- 
tive girder section of the hull 
at the place of fracture. The 
portion from A to B_ repre- 
sents the section in the two I- 


as necessary additional strength. 
The calculations are in the same 
form as the engineer surveyors 
have been accustomed to work 
them in our department, but in 
detail there is a little variation 
on account of the peculiar form 
of bottom of the hull. 





I. Position of Centre of Gravity of Bottom. 


Keel .. wet MS @ Bi, & BS. = TS 
Gar. strake .,. 24 1} 27 15 405 
2nd ~ o- 46 5 40 2 680 
srd “ -» 48 i 42 15 630 
ith - 45 I 42 3 126 
bth - 48 1} 54 0 0 
mac. ae i 42 3 126 
7th 9 .. 4 M 40 15 600 
Intercostal ... 18 { 13.6 ‘ 121.6 
Angles Ss 74 30 22 660 
Bulbs ... — 2 i 4 22 176 
Centre plate ... 20 J 9 38 342 
Angles ee 74 7.5 46 845 
Hor. plates 12 i 10.5 43 451.5 
386.5 ) 4736.5 





This false keel was to have been a plate 18 in. deep, to 
project below the hull and to extend 200 ft. amidships. The 
f this addition was to prevent the vessel making | 
when under fore and aft sail. 

The Hirsch form of bottom, by carrying the permanent 
keel up above the bilges, must greatly reduce its efficiency as | 
akeel for preventing leeway, and the Chusan was therefore | 
ein need of a false keel than are vessels of the ordinary | 
iormof bottom. When the intention of sailing the vessel | 
at was abandoned, and it was arranged to steam her out, it | 
seems to have been considered unnecessary to add the false | 


way 


keel, but the need for it was as great as ever; if, indeed, it 
were not even more essential to the vessel as a steamer. 

I paddle-boxes are 44 {t.in length fore and aft, and 
they were 30 ft. high above the water; in addition to these | 


permanent areas the vessel itself is of immense length, and | 
with the paddle-boxes must have presented an unusual 

amount of surface to a beam wind-—the permanent keel was | 
reduced in efficiency, and the false keel had been altogether 






ted, and the broad shallow vessel presented little ob- 
struction to prevent her making a great amount of lee- 


| 
} 
| 
' 
way | 
lhe great beam of the vessel —50 ft.— gave to the paddle 
Wheels a position of great leverage when one wheel became 
re immersed than the other. The effect of this under th: 
r f a beam wind would be to make the vessel gripe 
nto the wind. The quartermasters stated that to prevent 
t required them to keep the helm hard aport all the 
(The Court misunderstood these witnesses, and we 
hink wrote “ starboard” instead of “ port.”) 

Phe speed of the vessel even in smooth water is stated to 
nave been between 8 and 9 knote, and by keeping the helm 
hard over, the speed would be reduced nearly one half, so that | 

vessel might in our opinion be drifting to leeward at a | 
reater speed than she was forging ahead. The pilot having | 
aad no previous experience of the behaviour of this peculiar 
vessel under such circumstances, and the state of the atmo- 
‘phere having prevented him from seeing the coast, he 
“ppears to have under-estimated the amount of leeway, and 


Centre of gravity of bottom, above lower 
edge ot bar keel - eee =12.25 in 
This corresponds very nearly with the position of centre 
f gravity ot a triangle of same height as the depth of 
bottom; therefore, I replace the total bottom section by a 
triangle of same area placed as in diagram, 


Il.—The portion of the section at A representing the deck 
is made up thus 
Deck stringed plates _... ove 
Deck plates eee eos ‘ 


36 x $27 
108 x 3=67 


6)94 
—rivet holee= ~ 15 


79 
Straps... ese sae soe 10x3=7.5 
Gunwell angles ove (5x3x}j=7.2 
Coaming ‘ers a ose (3X3 xg) 4.0 





Say depth=4in.)98.0 





Section =4 x 24.6 
III.—A portion of the longitudinal bunker sides is allowed 
for thrust section, that makes the web of effective girder 
section 1} instead of j, the plates being only 7%, except the 
sheer strake which is &. 
1V.—The projection 8x2 represents the section of the 
angle iron side stringers. Ihe bulb is allowed for in the 


increased thickness of web, 1} in., above the neutral axis. 

V.— Position of Neutral Axis in the Section included 
ceen A and C, measuring from A. 

24.5 1 = -— 5s : 196 

136. 1} 153 72 11,016 

2 5 16 #0 1,280 

3x6 47y | (87,081 

653 )69,5238 


Distance of neutral axis below A= 106.5in 


girders referred to in the report |_ 


=— SS 
Vie~Hommmtieg Suttons of Settenief 4.0, in Foot- 
Inches ction. 

98 x 04.5* = 1,070,160 
153 M5 182,070 
153 136* +12 236,773 
16 26.5° 11,282 
386 41.25 656,779 
386 36.75>+18 29,181 
106.5 x 19=1278)2, 185,195 

Moment of resistance = 1709 ft.-in. 


VIL.—Position of the Neutral Azis in the Section included 
between B and ©, Measuring from B. 
%5 x 12 = 306 ,x 62% = 191 





3.5 3.5 12.25 8. 36.75 
22. 1.26 27.5 15.76 438.125 
3.5 8.5 12.26 28.5 849. 
24.6 4.5 110.26 82.5 $,683.125 
136. 1.126 153. 102.75 15,720.75 
2 i] 16. 110.75 1,772. 
836. 178.5 68,901. 
747.85 ) 90,514.55 


Distance from B to neutral axis=121.4 in. 
VIIL.— Moment of Resistance of Section of B C in Foot- 
Inches of Section. 


80.6 x 1208° = 446.5356 
12.25 108,42 143,944 
27.5 | 106.7% 807,243 

{ 27.5 222 + 12 | 1,109 
12.26 | 92.92 i 105,722 
110.25 | 88.9% 871,328 
153. | 18.7? | 63,602 
158. |; 1369 — 12 1,861 
836 | 67.12 1,258,518 
336 86.759 + 18 28,961 


“121.4X 1214568) 8218,723 

Moment of resistance==2209 ft.-in. 

1X.—The displacement at 8 ft. 3 in. is stated to have been 
2000 tons. Test this by finding the coefficient of fineness. 


2000x385 _ — 57 coefficient of fineness. 


300 x 50x 84 

This seems to me to be too fine, butas it is given by the 
builders as the result of calculation, and as ali the calcula- 
tions they had in court appeared to have been carefully and 
honestly made, I adopt these figures for the displacement. 

X.—The section of fracture is situated at the aft side of the 
fore bulkhead of the boiler space, 104 ft. from the stem. As 
[ have explained in the report, the longitudinal bunker sides 
are, to some extent, a compensation for the omission of the 
three pairs of deck-tie angle irons, except at the place where 
they are connected to the cross bulkhead, at the position of 
fracture. The boiler seats, and engine seats, and paddle-box 
sides also strengthen the hull at these places, and, in taking 
what appears to be the weakest section, we must also set 
against it, not the bending moment that might act at the 
midship section, but only that moment of bending that would 
take effect at the position of the calculated section. The bend- 
ing tg i on each side of the midship 
section, first at a slower rate, then at a quicker rate, and again 
at a slower rate, that the decrease of the distance from the 
end. About the position of this section it will have nearly 
the same ratio to the greatest moment that the distance to 
the nearer end of the vessel is to the half length. In com- 
paring the probable bending moment with that given for other 
vessels at the midship section, it will be about right, therefore, 
to'treat the section of fracture as the midship section of a 
vessel 2000 tons displacement and only 208 ft. in length. 

XI.—The maximum bending moment likely to occur in 
ordinary sea-going vessels is variously po Bans § at from oth 
to sth of the le multiplied by the displacement of two 
vessels, of equal length but different ee, exposed to 
the same waves, the effective arm of the bending moment 
will be greater in that vessel which has the least draught. 
The height of ocean waves in rough weather in the Atlantic 
is, say, about »yth of their length. A wave 10 ft. in height, 
and of the same length as the vessel, at mid-length will leave 
unsupported a proportionately greater amount of a hull! draw- 
ing only 8 ft. 3in., than of a bull of the same length but 
drawing 20ft. When the effective arm in the deeper vessel 
is gyth of the length it may possibly approach ,',th of the 
length in the vesssel of light draught. uming that 

rtion to be the maximum effective arm the vesse! weatl be 
ikely ever to experience, we get the bending moment to be 


resisted = ceo 20,800 foot-tons. 


(The builders had in court a calculation based on the actual 
weights and buoyancies, showing these by ordinates and 
working out the racking strains and bending moments 
These papers have been retained by the builders, and I have 
therefore had to work by the above approximation instead of 
with the actual weights given.) 
XIL—Applying the above bending moment to the section 
as it was constructed, viz. te the section included between A 
and C in the diagram, we get, 

. 20 
Tension = "77 =12.22 tons per square inch. 
In favourable weather this de; 
whole voyage be once attained. 
X\1V.—Applying the same bending moment to the section 
with the two I-girders added, viz. to the section included 
between B and C in the diagram, we get, 


. 20,800 

Tension= e090 =9.4 tons per square inch. 
This is still a high strain, and higher than ought ever to be 
reckoned on in an ordinary regular sea-going vessel; but it 
is perhaps not an unreasonable amount for such a vessel as 
the Chusan was, if the owners are careful to choose the 
most favourable season of the year for the voyage out. 
I am, Sir, your most obedient servant, 





of strain might not in the 





London, Nov. 16, 1874. J. McPartaye Garay. 
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FOR THE CHANNEL 


STEAMER 





“CAS TALIA.” 


CONSTRUCTED BY MESSRS. BROTHERHOOD AND HARDINGHAM, ENGINEERS, LONDON. 
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We give, above, views of the very simple 
and effective arrangement of steam steering 
gear designed and constructed for the twin- 
steamer Castalia, by Messrs. Brotherhood and 
Hardingham, of Compton-street, Clerkenwell. 
The arrangement consists simply of one of 
Messrs. Brotherhood and Hardingham’s three 
cylinder engines geared, 1 to 9, to the shaft 
yy the hand-steering wheels, as shown. 
On the valve spindle of this engine is a nut, 
which by means of bevel gear is geared, 1 to 9, 
to a small hand wheel, supported by a neat 
standard at aconvenient height above the deck, 
as seen in the figures. The engine can be re- 
versed by pushing in or pulling out the valve 
spindle, and this being the case the action of 
the whole arrangement will be readily under- 
stood. When the hand wheel is moved in 
either direction, the nut on the valve spindle is 
revolved, and the valve spindle moved either 
in or out according to the direction of the mo 
tion. The effect of this is that the engine 
starts off in the direction corresponding to the 
new position given to the valve, and keeps 
running in that direction as long as the band 
wheel is kept turning Immediately on the 
hand wheel being stopped, however, the engine 
screws the valve spindle back to mid-gear, and 
is thus brought to reat 

By this arrangement the motion given to the 
large steering wheels is made to 
respond to that given to the small hand wheel, 


accurately cor 


and so exactly is this th use that the move 
ment of the smnall wheel by a single 
mediately followed by a corresponding move- 


spoke is im 


’ 
ment of the large wheele. The Castalia has, as 
our readers are aware, two rudders at each end 
(one on each half-body), and these are yoked 


together, and are thrown into or out of vear by 
the clutch, shown in Fig. 1, in the centre of the 
wheel shaft. 
In the steering engine of the Castalia the 
lers are of pho«phor-bronze, and are 6 ir 
in diameter, and 5 in. stroke, and with the pro- 
portion of gearing used this gives even a sur- 
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plus of power. The whole arrangement has 
been found to work most satisfactorily, and it is 
evidently susceptible of a number of applica- 
tions. 





AMERICAN Sesuswe Stock. _Nine locomo- 
tives have been shipped at New York for Russia. 
A number of cars are about to be forwarded 
from Troy to Melbourne, Australia. The value of 
the American cars imported into Canada during 
fifteen months ending with April, 1874, was 
259,967 dole. 





PuItapetPuta Barnes BuriprxG.—A bridge 
built for the Philadelphia and Reading Railroad 
and to be erected over Richmond-street, Phila- 
delphia, at the Richmond coal wharves, has a span 
of 64 ft., and is 205 ft. in width. The bridge 
will carry eighteen lines of rail. It has been 
completed at the Phcenixville Bridge Works, 
but it has not yet been putin position. 





Frost-proor Steam Fire Esoings.—The 
steam fire engines supplied of late by Messrs. 
Merryweather and Sons, of London, to such 
countries as Russia, Sweden, Norway, Canada, 
and other cold climates, are fitted with frost- 
proof arrangements throughout. The scheme is 
one that answers admirably, and is much ap- 
preciated by those who have the working of the 
engines. The plan is as follows: The boiler 
blows off after working has ceased at a high pres- 
sure, whereby all the water in the tabes is ejected, 
thus preventing their bursting; the pump has 
its passages and valves below the barrel, and is 
entirely emptied. The feed pump is fixed upoa 
the steam cylinder, whereby it is kept warm, 
and the feed-pump pipes have within therm a small 
steam pipe, through which steam is constantly 
flowimg. Attached to the outlet of the boiler, 
which carries the whistle, is a small steam hose, 
which may be used for general thawing pur- 
poses should necessity arise. Messrs. Merry- 
weat her are, in addition to rendering their en- 

sines frost-proof, making them to burn wood 
only. The experiments have proved highly satis- 
factory, and consequently the engines are 
a ready sale in Russia. 
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UPRIGHT ARCHED BRIDGES. 


To rus Eprrorg or Esotneenisea. 


518,—The important paper upon “ my on Arches,” which 
n 


has appeared in your recent numbers, has, no doubt, re- 
ceived from your readers the attention which is due to its high 
Suthority as emanating from the builder of the greatest arch 
ever constructed. 

The results of Captain Eads’ experience, in regard to the 
temperature difficulty, are an important confirmation of the 
previous results of theory; ond te pro methods of 
eliminating that difficulty in the arch and tie do, without 
doubt, accomplish that object, and with great economic ad- 
vantage. 

I think it right, however, to point out that the form of 
braced arch now proposed by “c7 Eads beare a very close 
resemblance to a form which I patented in 1872, as appli- 
eable to both arches and suspension bridges. A model of a 
rigid suspension bridge upon this principle was exhibited in 
the International Exhibition of 1873; and in the beginning 
of this year a paper was read before the Royal Scottish Society 
of Arts, in which the employment of this system was advo- 
cated as the remedy for the difficulties which were shown to 
arise in other forms from change of temperature and from 
yielding of abutments, and the great economic advantage of 
this form was demonstrated 

Without, at present, going into details (which I hope 
shortly to lay before you) the sketch below will suffice to 
indicate the pionts of resemblance and of difference between 
the two systems. 
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Fig. 1 represents an arch braced upon my system, and 
Fig. 2 represents the same arch braced with the counter- 
arches of Captain Eads. 

The continuous curve cc, which forms the arch proper of 
Fig. 2 forms the axis of the ribs of Fig. 1. The straight lines 
64, forming the axis of the ribs of Fig. 2 are coincident with 
the lower members or the ribs of Fig. 1 

In both designs the arch is hinged at the crown and at the 
abutments, the depth of the ribs is proportioned in the same 
way in both, and the two members of each rib are in both 
cases united by diagonal bracing. The slight difference in 
the lines of the principal members is, however, accompanied 
by a difference in the distribution of strains which is worthy 
of notice. With the same span E F and rise K L the hori- 
zontal strain running through the arch, or the algebraical 
sum of the horizontal strains in the two members, is, of course, 
the same in both designs, whatever the load may be. Also 
with the same depth of rib, the additional horizontal strain 
caused by the bending action of an irregular load will be the 
same in both; but the resulting maximum strains in the 
members will be different. 

The following Table shows the horizontal compressive 
strains running through each member under the given con- 
dition of load. The span assumed is 400 ft., the rise 40 ft., 
the dead load 1 ton per foot, and the live load 1 ton per foot 
The depth of each rib in the middle is one-half the rise, and 
all the curves parabolic. 

















Fre. 1. Fia. 2. 
Loap. L 
| a b. a, | ae} @d “ d,. 
Bridge empty; 20) 250 250° 260 600) 0 oo 0 
Full load ...| 600) 500) 500 500 1000) O 10001 «0 
Left half | | 


loaded ...| 500) 250° 250 500 875 —125 | 625)4-125 
| | 


by the arch ¢ ¢, in Fig. 1, but is equally divided between the 
members a and bin Fig. 1. When the hve load covers the 
left half of the bridge, and the ether half is unloaded, the 
greatest bending moment occurs, and in each design induces 
a horizontal strain of + 125 in the upper member, and — 125 
in the lower member. In Fig. 2 this strain is met by the 
counter-arches-d and d., which are provided specially for that 
purpose, and are not required under the uniform load; 
whereas in Pig. 1 it will be seen that no extra meta! is re- 
quired for that condition of load, because it induces no strain 
in either member greater than that which necessarily occurs 
under the full load 

It will also be observed that the counter-arches d and d: are 
sometimes in tension and sometimes in compression, whereas 
the strain in the members of Fig. 1 is always of the same 
character and undergoes |ittle vamation in amount. 

It would exceed the limits of a letter to go further into the 
strains caused by other dispositions of the live load, but | 
hope to have something further to say upon this head at a 
future time. I need hardly say that I have no wish to ques- 
tiom the originality of Captain Eads’ valuable invention; but 
I merely wish to point out the remarkable coincidence 
between the result which Captain Eads has independently 
arrived at in the course of experience, and that which in my 
case has been deduced from theoretical considerations. 

I am, Sir, yours truly, 
T. CLaxtow Fipuer. 

9, Vietoria Chambers, Westminster, November 11, 1874. 





FELL SYSTEM IN BRAZIL, 
To raz Epiror oF Exaixernise. 

Tus system of railways for ascending mountains, first 
employed by Mr. Fell in Mont Cenis during the perfora- 
tion of the great tunnel, is now applied to one of the railways 
of Brazil under very especial conditions. Permit me, there- 
fore, Mr. Editor, to give you a short and cursory sketch of 
the peculiarities of ite application here, and to point out to 
you afew of the most prominent differences which exist be- 
tween the Brazilian Railway and that of Mont Cenis, and 
which appears to me to constitate an improvement upon the 
European line. The Baren of Nova-Friburgo having con- 
tracted for the construction of the extension of the Canta- 
gallo Railway, the preliminary operations were commenced, 
and it was at onee seen that it would be absolutely necessary 
to employ Fell's system in order to ascend the Serra da Boa- 
Vista with economy and safety. This point being settled, the 
operations were entered into with vigour and activity under 
the superintendence of the eminent engineer, Theodoro de 
Oliveira, whose health is at present in a precarious state in 
consequence of injuries he received in an accident which oc- 
curred during one of the trial excursions made before the 
opening of the line. The Camtagallo Railway is divided into 
three distinct sections; the first commences at the foot of 
Villa-Nova, and terminates almost at the foot of the moun- 
tain range, at a place called Cachoeiras. This section has 
been opened to traffic for some years, and there is nothing to 
interest you in its constraction. Then commences the second 
section, which terminates in the town of Nova-Friburgo, the 
length of this part being 35,597.33 metres. At 
Nova-Friburgo commences the third section, yet 
in course of construction, which will, after cross- 
ing the township of Cantagallo in a convenient 
direction, terminate in the rich and fertile dis- 
trict of Santa-Maria-Magdalena. Of the sec- 
F tions at nt open to traffic, the second is 
undoubtedly the most important, and it is here 
that Fell’s system has been applied. 

This section is divided into three distinct 
parts, the first being from Cachoeiras to Boeca 
do Matto, the second from Bocca do Matto to 
the Alto, a distance of 13 kilometres, and the 
third from the Alto to Nova-Friburgo. In the 
first and third parts the greatest inclines do not 
exceed 0.033 and .027, and Fairlie’s locomotives are found to 
act perfectly weil, although there are numerous sharp curves, 
some of 60 metres. In the seeond portion, where Fell’s system 
is applied, the inclines are as t as 0.083, or equal to those 
of Mount Cenis. In this part of the line there are several 
very important pieces of work, which I intend to deseribe in 
a publication which I am compiling, “ Fell’s System of Kail- 
ways,” and which I hope im due time to submit to the in- 
spection of the London Lnstitation of Civil Engineers. 

If Fell’s line on Mont Cenis be compared with that of 
Cantagallo it will be at once séen that the latter is the more 
solidly constructed, and offers more security to passengers 
and traffic. In the Mount Cenis line the ascent on the 
Italian side, where the greatest difficulties were presented, is 
26 kilometres long, whereas the Brazilian line is only 13 kilo- 
metres, or just haif the length, M. Christiano Ottoni, ex- 
director of the Dom-Pedro-Segundo Railway, and at present 
in charge of the strategic lines of railway in Rio-Grande-do- 
Sul, one of the greatest of Brazilian engineers, in a small 
pamphlet, which he wrote om Fell’s system as applied to the 
Cantagailo Kailway, shows most conclusively the superiority 
of the Brazilian line. The first 14 kilometres of the Mont 
Cenis line had an average ineline of 0.74, whilst the average 
in the Cantagallo line is omly 0.071, both lines having a 
maximum of 0.083, 

The arrangement of the sleepers constitutes the great 
ference, for whilst in the European line only 1100 sleepers 
were laid down on each kilometre, the Brazilian line has 


THE 


——» 


| 1667 to each kilometre, and the wood we here employ is 


much more durable than that employed in Mont Cenis. 
The chairs, or pieces of iron in which the central rail is 


| fixed, were proved to be tooweak in Mont Cenis, they were 


| of wrought iron placed at the base of the rail. 


{ 


therefore made stronger here, and placed 0.50 metres from 
each other, instead of 0.80 metres, as in the European line. 
The longitudinal sleeper upon which the central rail is 
fixed i: screwed down to the transverse ones, instead of being 
nailed down, and this alone considerably strengthens the 
whole fabric. The side rails which in the Mont Cenis line 


- | are fastened down to each sleeper by four iron plugs, are in 
Under the uniform load the whole horizontal strain is borne | 


the Cantagallo Railway mach more securely fixed, these 
plugs being substituted by serews whose heads rest on plates 
This will at 
onee show you that the Brazilian application of Fell's system 
is an improvement upon the origina! plan. Fell's locomotives, 
some of which were used on the Mont Cenis line, work per 
fectly well, going over the 18 kilometres of the system in 
| bour and 10 minutes, ineluding stoppages on the road to 
take in water. These locomotives are furnished with 
central movement adapted to the middie rail, but I bad an 
opportunity of seeing an ordinary locomotive, simpiy tur- 
nished with horizontal wheels to run upon the central rail, 
ascend the mountain with the average usual velocity, without 
the slightest difficulty. 

I beg to subjoin a statement of the various lengths of the 
second section of the Cantagallo line. From Cachoeiras to 
Bocca do Matto: 





There are on the level one ooo 973.44 metres 
- inclined eve oo 6364.71 . 
Total eee 6,336.15 ,, 


The average incline being 0.025 metres. 
From Bocca do Matto to Alte: 





Level ese eee ore 857.48 metres 
Incline eve on eee oo» 12,536.84 ,. 
Total ove . 13,393.32 . 


Average incline, 0.071. 
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From Alto to Nova-Friburgo: 
Level eee eee 
Average descent, 0.27 metres. 
Incline nie in ove «+ 9,320.70 

Total distance of section, 35,527.33 metres. 

It now only remains for me to apologise for the length 
to which I have carried my observations, but I fee) the 
greatest pleasure in acquainting you with the improvements 
which mg country is undergoing, and hope on a tuture occa- 
sion to beallowed to offer you some further remarks on the 
subject. 

Brazil, though a young country, is, I can assure you, ina 
good way of progress, not only as regards railways, but in 
various other material improvements, as you may see in the 
work, “The Empire of Brazil in the Vienna Exhibition of 
1873,” whieh was published with the object of renderis a 
Brazil justly ?——, in Europe. 

am, Sir, yours truly, 
ERyesTo pE Amavso VIANA, 
Auxiliary Engineer of the Fisealization of 
the Cantagallo Railway. 
Rio de Janeiro, October, 1874. 


6,477.16 metres 
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WETZEL SUGAR-BOILING PANS. 
To rus Epitor or ExGiyesxine. 

Sre,— Having just perused your illustrations and descrip- 
tion in ENGIngerine of the 6th inst. ofa patent Wetzel pan 
made by Manlove, Alliott, and Co., I fail to see wherein lies the 
patent, and should like to be informed through the medium 
of your journal. Such a pan has been manufactured to 
my knowledge more than six years ago, except in some of 
the very minor details, which any liberal-minded engincer 
would totally ignore. If those are the claimed improve- 
ments it ig ome more machine to that long list which for 
many years has been beggaring that once weighty word 
‘* patent” and deprived it of all charm. ‘Ihe Wetzel pan I 
have alluded to had its tubes helically bent, rivetted and 
brazed into the end-piates, which were of copper, dish-shaped, 
those in turn were bolted to another end-plate similarly 
shaped, which was fixed tothe trunnion. In the event of the 
tubes requiring cleaning or repairing the end-plates were un- 
screwed and the body ot spiral tubes lifted out. To prevent 
any undue strain on the tubes when the sugar thickened a 
light spindle was placed below the pan bearing in the side 
frames with a pinion on both ends gearing into light spur 
wheels fixed to the trunnions and driven from oneend. lhe 
patent “ Bour” pan (patent expired) I consider a decided 
improvement on the Wetzel pan, from which it differs by us 
centre trunnion pipe being fitted with a series of dish-shaped 
copper dises which have small cups fixed to the periphery 
for bringing round the juice and discharging it over the ex- 
posed dise surface, thereby utilising the otherwise lost heat 
from radiation. The spiral-tubed Wetzel pan is seldom 
made owing to the costliness of tube bending, the straight- 
tubed pan being more common ; and with regard to expansion 
on all pans (which is very small), that is simply taken up by 
clearance on the trunnion journals. Open steam pan boiling 
is very successfully carried on in a large new sugar factory 
in the Couva Valley, Trinidad, and other places, where 4 
erected the machinery with oblong pans having a series of 
copper pipes at the bottom and always covered with the 
cane juice. The admission, temperature, and pressure of 
steam cam be manipulated by the experienced boiler as the 
sugar requires. Not wishing to encroach upon your journal 


|} further @& present, and omitting the consideration of the 


| battery pans, vacuum pans, &c., 
| P 


all bearing on the subject 


| of the suecessful evaporation of water in cane juice, 1 may 
| state that if you wish to illustrate the general “ Wetzel” pan, 


dif- | furnish you with drawings, and in support of what | have 
| 


| 





- 





to 


Bour” pan, oblong steam pan, &c., I shail be very glad t 


written beg to say that 1 have had several years’ experience 

in the devising and erecting of sugar machinery in its many 

varied forms in Glasgow and abroad, subscribing myselt 
Joun Downs, 

17, Marshall-terrace, Leeds, November 12, 1474. 

[lf Mr, Downs examines the engravings of Messrs. Halpin 
and Alliott’s Wetzel pan more carefully, he will at once see 
in what the patented improvement consists. Inthe ordinary 
Wetzel pan the sole connexion between the end chambers is 
—as we pointed out in our description of Messrs. Halpin and 
Alliott’s , andas Mr. Downs also states—formed by the 
tubes, and it is upon the fitting and fixing of those tubes, and 
upon the rigidity of the copper dished plates forming the end 
cbambers, that the alignment of the trunnion bearings de- 
pends. In the arrangement patented by Messrs. Halpin and 
Alliott, on the other hand, the bearings are formed on a sub- 
stantial hollow shaft which extends from end to end of the 
machine, and which takes all driving strains. Surely Mr. 
Downs will admit that this is a better and more mechanical 
arrangement than the old plan of construction. The m 
of driving the old Wetzels trom both ends to which he alludes 
is aroundabout mede of obtaining imperfectly an end which 
is secured pertectly by the continuous central shaft. As re- 
gards the effect of expansion of the tubes, Mr. Downs wi! 
see, if he again refers to our remarks, that the latter apply 
to the new arrangement. In the old arrangement any 
strains from expansion could mo doubt be relieved in | 
manner he deseribes ; but in the new Wetzel pans with the « 
chambers securely fixed to the central shaft this is not the ease, 
and the bending of the tubes therefore serves a good purpose. 
Altogether we think that Messrs. Halpin and Aliwtt's Ge- 
signs are marked by quite suilicient novelty and merit to 
render them well worthy of being patented —Ep. E.} 





nd 


Cawaptan Raitways.— The construction trains of the 
Toronto, Grey, and Bruce Railway Company have enteret 
the county of Bruce, and they are now at work in the im- 
mediate vicinity of Teeswater. There ere tour large g™le 
warchouses in course of erection near Teeswater. i ras 
way company is also building an epgine-house with capac! 
for five locomotives. lhe Prince Edward Island Kailway 
expected to be in complete operation next spring. 


a 
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THAMES TIDES, 
To tus Eprron oy Enxainernise. 

S12,.—To show the influence of gales of wind in accelera- 
ting or retarding the tide, I give the following examples of 
variations in succeeding tides from journals kept at the Lon- 
don Docks and H.M. Dockyard, Sheerness. See Table No. L 

The columns of heights are above the Shadwell Docks sill, 
London Docks, which is 25 ft. 4 in. below Trinity, and above 
the Sheerness zero, which is 11 ft. 2 in. below Trinity. They 
are not reduced, the differences are alone wan 

These variations are exceptional, and due to sudden in- 
crease of wind; they are in some cases identical, but gene- 
rally less at Sheerness, and the baroimetric is usually 
sympathetic; 3 ft. to 4 ft. is the more common, difference 
amounting im cases, as the Table, shows te from 6 ft. to 7 ft. 
and upwards, or one-third and more of the total oscillation 
of spring tides. To exemplify the progressive improvement 
of the river, and the incr par nee from & con- 
tinued lowering of low water during the present century, 
attention is directed to Table No. IL which is an abstract of 
maximum spring ranges at Sheerness and London, 1845-74, 
as calculated in the Admiralty Tide Tables, showing exceas 





| water, resulting in an increased range and addition of 25 per 


cent. to the scou or pacaing twice daily above Lon 
| Bridge, is toreibly “shown y Table No. IIL, showing the 
level of high water and low water at the places named, The 
low water underlined differences are lowest in London. 
In other terms, low water for the 
day in the year over the eleven years reviewed—1833-1843— 
may be said to be ically the same at London and Sheer- 


including every 
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Taste I. 
a bes # 1 
Loxpow Docks. | SuRERNESS, 
} | 
Bhas Gute es : ; ' 
i | Dif- Wind. Dif- Wind. 
a.m. | p.m. | / a.m m 
%. P | ference. Lia ference. ¥ 
‘ft. im. | fim! ft. im. | i ftim. | fe im.| ft. in. 
1833, November 3 ...j22 6 128 1} 65.7 N.W. strong 56 40 8] 6 4 W.N.W. 7 
1834, March 6 ./26 $21 0) 4 & W. bard (831/891 46 W. by & - 
1835, February 23 18 9123 8] 4 6 |W.N.W. to W. heavy gale) 2 11/5 7) 3 6 W. by N. 110 
1436, February 12 .,./20 3 26 2/ 511 | N.W. Strong 1:3 2/8 1) 41 : 8 
1837, February 20 .../21 10 27 4| & 6 |W.S.W. to W, lightto gale| 4 4 10 2 6 0 W.N.W 6 
1839, January 7 ics (CRE ee eve ro 0 
1639; January 8 1988. Bi]. | 7 8 WN.W.herd 809 3]... | 7 6 W.N.W 8 
1841, January 3... 17 9 (2810) 6 1 N.W. by W. storm 1/1 3/611); 5 8 N. 5 
1841, October 18 — .../22 10 329 0 | 6 2 | W. strong |}6 6i1l 9| 6 8 |W. to N.W. by N.)10 
1842, January 27 .../20 0726 8/| & 8 | 8.8.W. hard /211;8 1| & 2 W.N.W. 7 
1843, February 3 ewe wad 23 6 eee oes yay 6 0 
1843, February 4.128 1 ie Sas N.N.E. gals 07!) . |47 N.W 7 
1874, October 21. 1B. IT ae 6|}.7 5 8.W. gale | | 
Tasre II. ra 
1845.) 1850. | 1855. | 1857. 1860. | 1865. 1868. 1869. 1870. | 1871. 1972. | raza. | 1974. | - 
| es | ees } } ——! — 
ft. im. (ft. in. ft. im. ft, im. [fly iim. ft, im. ft, im. ft. im. ft. in. |ft. in. f. im. |ft. im. /ft. im. | 
17 2117 17 4) Ww TIF OU 6) 4. [FG 47 GIT 1°17 1 M7 6 17 6 Sheerness. 
20 6120 8 2010 «. [20 8 20 8]... 321.10 22-2 (2110 21 9 2 (22 8 London Docks. 
84/3 7/3 6) .. |8 218 8) w [4 4/4 914 914 B14 914 O Differences, 
| Admiralty calculated 


$813 7,53 9] w | 8 2/3 
| | | 
| | 





























; 
9/2 90 2 9 | low water on Wapping 
| sill of London Docks. 























} } | ¢ Admiralty calculated 
| 9 7/10 1910 4/10 4 10 4/10 4/10 4 half spring range for 
| | waa London. 
Taste IIB 
; , : _Berwans SuEseynss 
é + | Lonpvon Docks. GRAVESEND. SHEERYESS. | inn Laseou, 
BI = | eee A Ree) 5 ne 
5 ig ° 
2 © | 2 s . 
meee Mean of Year. Mean Mean A ¢ g 
High Water | Low ) High |e] § E 
below Water Water " | Ps 7 Ee | a 
lrinity below Trinity £ Low High Low | High » g i ¥ 
Standard. | Standard A Water. | Water. Range. Water, Water. Range. gs / 45 22 
Ta 4 ; a | = i] 
ft. in. | ft. im] fim. | ft im} fim} fein. | fim. | ft. in.| ft ins! ft. im. ft im.’ im, (ft. im if im, 
1833 , [8 SHA OZ ow |. lk. te ol 4 8 4 0) OF ee fs 
1834 1 6418 611 1°17 56 od e IF 18 9,4 814 1) 8 37 3 4 
1835 2 07/18 441 17 38h ~ | oe [1B 4/411 18 6) § [310 ja 104 
18 L 8g |18 oi} 417 y oo} ee 1S 8" OB | ig 3 4513 23 
1837 L 6g [18 Sf] 2 4917 44 we |e (18 OR 4 B13 109 2h BBE BBG 
1838 1 o7 18 7H a 6h17 Wa we | ae [18 7141018 OF H 8 aE la 4 
1839 we Lf 18 OBL 2 BRIT 2g). wo [18 6/411 18 7) £ 8 78 7 
184 og {18 8H 1 4117. 43) | oe [18 616 018 6) MB |B 8 js 104 
1841 L OAS 6H 2 317 BH oe Ph ae 4 8 6)/4 91138 9) 3 6 |3 64 
1842 1 7gi8 9) 1 417 5] 19 S| 8 8 15 7 \18 SE 411513 6g BR |B 7h [8 105 
1843 t § 8 7/41 217 5! 19 6) 8 2 16 Bits 6) 410113 8) 1 js 8 is 9 
1844 1 19 4) 8 8 116 1] pes ae 
1845 - | 1997/38 0 (6 7] w 
Average) .. 1 7} 18 G3) 1 8 |I7 33] 19 47 3 S416 hls 6) 4 9F18 Cf 4p is 7 
1849 SO) oon, pA June ; ; | 
2 104 | soe | 1 TH oe | July 
1873 : 9 @) a 2a a 
os lo oa 0 2/0 7B) } | 

















of range at the London Docks, and the caloulated Iow water | lower than at the London Docks; and from observations 


level 1407-74, and half spring ranges 1868-74. 

These figures, which are only calculated results based on 
series of tides, show thet tha Lotidon range has been in- 
creased in the last thirty years nearly 2ft., and that in the 
last six years only the low water has been lowered 6 in. 

Ihe progressive raising of high water, and lowering of low 


for the 


litan Sewers Commissioners in J une- 


July, 1549, that high water at Battersea was correspondingly 


12 im. lower than at the London Docks, 


There appears no 


reason to doubt the above, and the result is confirmed to a 
observations 


cortain extent 
in 


by Captain Burstall’s s uent 
the Lsedon drsionge, 


No such lowering, but the contrary, now exists, as shown 


yay Sue letters, and, is further of the improvement 
rr ae amet the prolongation raising upwards of the 
umn. 


I am, Sir, yours very truly, 
J. B, MAN, 
Mem. Inst. C.E. 
11, Great Queem-street, Westminster, Nov. 9, 1874. 
5 a OTE A © » ae Bee, 
THE TRIALS OF H.M.S. AUDACIOUS. 
_ forms Eptron oF @. 

an aceount-of the trials of H.M.S. Audacious 
your issue of the )3th inst. there are certain 
the recent measured mile trial upon 
inake a few remarks. In the first 
om that trial “jockeying” was re- 
” inthe engine-room during the whole 
Iean state that no “ jockeying” took place, 
as this is og germ by the Admiralty ulations, 
} stigmatise the various officers who 
, carrying out or witnessing the trial, should not 
ie eome fault-finding because the expansion 
when it is known that in ~ than. soem 
on the top of the slide jacket, 
éut-off by this valve the steam ex- 
nd cylinder, as well as the steam 
at that, where the maximum 
Was aimed at, it was not considered de- 
valve; the writer of this article, 
Ahat at the second trial the ex- 
steam then being cut off at two- 
tenths of the stroke ;” of course 
that some advantage would be 
- bat what are the facts? Lnstead 
t in the performance of the 
engines falling off of power as compared 
with the first ¢rial to the extent of nearly 1000 horse power, 
and this is certainly more than can be attributed to the fact 
that the boilers were worked by the ship's own stokers, and 




















the ordinary coal This second trial tends, [ think, 
to confirm the stated above, viz., that this kind of 
expansion valve is not the best adapted for obtaining the 


grastest resulta, Lwould add further that if it is thought 
very untrial-like to have only 12 |b. initial pressure, it muet 
also be wntrial-like for a full-speed trial to be obliged to eut- 
off at two-tenths of the stroke, and at the same to develop 
only a little more power than on the previous half. boiler 
power trials. 


I am, Sir, your obedient servant, 
November 18, 1874. B.A.T. 





BESSEMER’S GYROSCOPIC CONTROLLING 
APPARATUS. 


To rue Eprror oy Exoryexnina. 





“ that with a force so applied as to present any deflection from 
the plane in which gravity tends to cause the axis to vibrate, 
the motion would be precisely as if no azial rotation ex- 


isted.” 

The “‘ trunnions of the casing E” supply in the Bessemer 
% controlling gear” the force which confines motion 
to one plane. 

The result will be as announced by your correspondent 
Mr. J. McFarlane Gray. 
I am, Sir, respectfully, 


Cdsshed m aia J. G. Bannarp, 
i) of Engineers, Brevet Major-General, U.S. Army. 
November 5, 1874. , 





Casaptan Baipors.—A bridge thrown by the Northern 
Colomisation way Company over the Mille Isle river, 
near St. _——- been completed so far as the masonry is 
concerned, bridge consists of five spans of 150 ft. each, 
and is composed of two abutments and three piers. The 


masonry is of a massive character, the extreme depth of 
about 30 t., and the iron superstructure will be 


water is 

about 16 ft. the water surface. A bridge over the Black 
River is : pushed forward, and will be com- 
pleted thi ibe This latter structure has one span of 
200 tt. with two side of 150 ft. each. The piers of thu 
bridge will r with ice-breakers. The iron super- 


structure of will be put in position during the 
winter. An will be made to the Quebec Legis- 
lature in its next session for an Act to incorporate the Stada- 
cona Bridge Company. The object of this company will be 
the construction of a bridge across the St. Lawrence at or 
near Quebec for railway and other purposes. 





Amenrcay Cen?EeNwiaL.— Work at the Centennial grovnds 
in Fairmount Park, Philadelphia, is progressing rapidiy, and 
there now exists no doubt of the completion of the great 
undertaking by the required time. The massive foundations 
of the memorial ball ere finished, aod at least two-thirds of 
the granite base compas is completed. The interior walls of 
brick are up to the@ommencement of the second story. 
Work om the finer granite is rapidly poguetes at the 
quacries, and the stones will be ready for delivery and setting 
in the early part of mext spring. A wide-gauge railroad for 
a steam derrick has now beew extended around the building, 
with a turntable at each corner, in order to facilitate the quick 
transit of this ponderous machine to any of the structure 
where it will be nedded. Nearly al! grading on the 
: for the exhibition pavilion, 

conservatory has been 
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THE S.S. BRITANNIC; SCREW-LIFTING APPARATUS 
CONSTRUCTED BY MESSRS. HARLAND AND WOLFF, BELFAST. 
(For Description, see Page 406.) 


Fig. 1. 
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FRANCE: , 15, one companies are em) ct tan press of the 
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THE METROPOLITAN GAS QUESTION. 

TuE supply of gas to the metropolis, in respect to 
price, quality, and quantity, has, during the last two 
years, been a subject of much discussion, and even 
animosity, on the part of the companies and the 
consumers, whether public or private. In several 











preceding articles in the present and in our last 
volume we have given ample details in regard to the 
production and financial questions that had reference 
to the subject. Briefly we may state that, chiefly 


owing to the attitude which the Chartered and 
Imperial Companies took, involving as they do the 
‘upply of two-thirds of the metropolis and an equal 
ratio of capital, compared with other gas companies, 
the Corporation of the City of London and the 
Metropolitan Board of Works both determined to 
‘pply to Parliament during the following session 
for powers to remedy the 
state of gas supply within the metropolitan area. 
For full details on these points we refer our readers 


yet price, and 


resent unsatisfactory | than th 





by an increase, if necessary, in the price of gas 
supplied to the consumer, and this power of increase 
was exercised in 1874, when the C and the 
Imperial Companies got sanction from the Board of 
Trade to raise the price to the extent of from 
25 to 30 per cent, 

In our preceding articles on this subject we stated 
that the only modes of settling this difficulty were : 
1. The amal tion of existing companies. 2. 
That of purchasing by the City and the Metropo- 
litan Board the present right of supply, plant, &c., 
of the companies ; and lastly the questionable alter- 
native of commencing the supply de novo by the 
erection of new works by these two authorities, 
which would involve not only an enormous expen- 
diture, but such a length of time in carrying out the 
plan as to render it for all practically 
valueless, in fact, shall we say impossible, 

We are glad to find that our suggestions have 
recently received official sanction. On the 10th of 
November a deputation on the subject waited on 
Sir C. Adderley at the Board of Trade. Mr. Beal, 
who was spokesman, stated that the object of the 
deputation was to suggest what they thought would 
be a wiser course than that pr by the City 
Corpo.ation and the Metropolitan Board of Works. 
He urged that if the policy of these authorities were 
adopted competition would be again introduced, the 
streets would be torn up by competing factions, 
and that the existing companies would at once at- 
tempt to undersell the Boards. He strongly advo- 
cated the amalgamation of existing companies, say to 
another company only, or to one company north and 
to one company south of the Thames, preparatory 
to the purchase of the whole by the proposed new 
municipality, under certain restrictive conditions, 
The existing rights of the gas companies were urged 
against any new plan of competition. In the absence 
of a municipality for London the deputation asked 
the Board of Trade to help them by introducing a 
Bill to establish as far as possible uniformity of 
legislation in gas for London, accompanied with 
enforced amalgamation so as to insure uniformity of 
uce the cost of administration, It 


pears that the present prices of gas charged by 


a 
«on the different London companies are as follows: The 


Chartered 5s., Imperial 4s. 8d., South Metropolitan 
3s., Commercial 4s., Independent 3s. 6d., London 
4s. 6d., Phoenix 4s, 6d., Ratcliff 3s. 9d., Surrey 
Consumers 4s. 6d. The deputation thought that 


“| this variation might be remedied, and that it was 
#7 | within the province of the Board of Trade to ‘confer 


this great boon on London in the absence of a muni- 
cipality acting on their behalf.” The expense of 
previous contests, amounting to about 105,000/. be- 
tween 1857 and 1867, was suggested as a reason 
why the Board should agree to the view of the de- 
utation, because the ratepayers had not only to 
that burden but also a subsequent additional 
expense to the extent of some 30,000/. The finale 
of the interview with Sir Charles Adderley was that 
the deputation was bowed out with the usual as- 
surances of full consideration, &c. ‘This, as we shall 
see, they immediately obtained. 

For a moment we pause to consider the actual or 
rather comparative position of the gas companies 
and the metropolitan gas consumers. In the first 
place we are led to inquire why gas companies should 
ever have had a guaranteed dividend of 10 per cent. 
allowed them, when some 600,000,000/. worth of 
railway investments earn only 4 per cent., if in- 
vestors can get that. In the case of the metro- 
politan gas companies, had they no guarantee, their 
chance of profit is almost a certainty, because the 
area of our streets alone must confine the power of 
laying gas mains. Some of the London streets, in 
fact, are choked with gas and water pipes. Again, 
gas is an absolute necessity to every tradesman, for 
its absence in a shop or warehouse would be tan- 
tamount to my ee its owner to the Bankruptcy 
Court. Hence, for all practical purposes, the w 
of the London gas companies have morally no more 
right to parliamentary consideration than the trader 
they supply. They run far less risk in business 
eir customers, and, consequently, they have 
no right to be placed in any other category than 
that of an ordinary commercial undertaking. 





object of the deputation was that of urging the 
Government to bring in a Bill to compel the gas 
companies of London to amalgamate, and so to re- 
duce the _— of gas. Sir Charles states that the 
history of past legislation is not favourable to such 
an attempt, and he plainly refuses to sanction such 
a course. He admits that the legislation of 1868 
was defective, and referred to the constant com- 
— of the consumers. He remarks that it is pro- 

ble the only final solution of the long-pending 
disputes between the companies and their consumers 
ia to be found in a fair purchase on the sna of the 
latter of the works and property of the former, and 
if the time has not yet arrived at which such a pur- 
chase can be satisfactorily effected, it would be well 
to look forward to sucha step as one likely to be 
taken at no distant period. This is precisely what 
we have already urged on the attention of our 
readers as the only solution of the gas difficulty in 
London, 

The present state and organisation of the gas 
companies is next dealt with in this official letter. 
~ are considered defective, and it is denied that 
the metropolis is supplied with at the cheapest 
rates, The distribution incensideoell also as defective, 
in respect to the provisions of 1860, and Sir Charles 
is of opinion that the amalgamations which have 
since been made under parliamen pressure, have 
done little to remedy the evil. e absurd ex- 
travagance of the present system of supply is severely 
criticised ; the districts possessed by the several 
companies are arranged on no plan, and have no 
natural boundaries ; the places of manufacture are 
over twenty in number, whereas with proper ar- 
rangements half that number would have sufficed ; 
they are situated almost at random, without refe- 
rence to the district which they have to supply, 
and often at such a distance from those districta 
that mains have to be laid through miles of districts 
of other companies, ex d to all the dan of 
waste, but without a single supply pipe; while in 
one case gas has to be forced downhill to supply a 
low-lying district. Sir Charles continues his re- 
marks on the subject in the same vein, pointing out 
the defects of administration with an acumen that 
is at the same time both amusing and instructive, 
and with no slight sarcasm he details the almost 
ludicrous mismanagement, In conclusion he forcibly 
shows that it rests with the gas companies themselves 
to propose such arrangements, either by amalgama- 
tion or otherwise, as would clear them from the im- 
putation of getting their 10 per cent., heedleas of 
their duties to the consumer, which, in his opinion, 
seems to be their present ition. In case of an 
amalgamation, he would have fixed, at the same time, 
the terms on which a future purchase could be 
effected. In the meanwhile, if further capital be 

uired he would insist on its being borrowed, 
rather than being raised by shares, at a rate of 
interest not exceeding 5 per cent, instead of a 
share dividend of 7 per cent. He then shows that 
the interest of the gas company and the consumer 
might be equitably arranged. Finally he urges a 
conciliatory ge on the part of the companies on 
the one hand, and the Corporation and the Me- 
tropolitan Board of Works on the other, intimating, 
however, that the Board of Trade will, in the ensuing 
session, hold itself in ¢errorem in respect to both of 
the contending parties. 

It has rarely been our good fortune to peruse a more 
sensible and bearing letter. In it, official re- 
serve is absent and plain-spoken truth present. 
The gas companies are given, by it, a conditional 
notice either to set their houses in order, or to give 
up their tenancy. In all the speeches that have 
been made against them none have been so effective 
in showing an absence of “due care and manage- 
ment” as this deliverance of Sir Charles Adderley ; 
he grapples with the existing evils and crushes their 
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1. Wh r boilers are opened uf sufficient time fe to be chemistry, tatealony ad pray eivil ead me- 
wan to Ahoy any i tor 2a A Bary: 9 ae ,| chanical engineering and mechanical drawing, sur- 
the ie 1s rit ew’ sateiael 7 the ‘ane pig described is . bf ng, bot any; courparative anatomy and Look ey; 
Cirealar 23 of Avril, 1872" and physiology. ‘There are also physical, chemical, 
By. command of their Lordships, and physiological laboratories, presided over by the 
RoperT Hatt. prof rs of each subject respectively, and | muel 
in thie bimoulon in the case of any reference to |!™portance is justly attached to the practical in- 
ar. we think that the part referred to | struction given in this way. 
, i] een quoted in f . The quotation | Lhe science teaching is almost wholly unendowed 
home} " on +. se would | t only permanent endowment attached to any 
it trouble of turning up another | chair | the interest on a sum of 7500/. recently 
: ly . hav ‘ lpr 1 by Mr. T. J lips Jodrell f a : 
‘ ‘ f y j t endowment to the chair of phy S10LoOy 
‘ 5 wh of | college, therefore, depends entirely upon the fees of 
' ¥ its students both for the payment of its profe 
bdinibe we do.|and (to a very great extent) for all its other ex 
‘ of 1872 ha '] ; | penses. During the session 1873-4 the number of 
ved when clea i oma of | Students in the college was 893, of whom 322 be- 
. seovides' that, 1 s to entera|! : faculty of medicine, and the remaind 
- le held in it for | to the faculties of arts and laws and of science 
adit ty of t King’s College was founded by Royal Charter i: 
r tl ¢ in to be left f the com 8, **for the teaching of various branches of 
; enh:t Abeh t re i that they | literature and science, and also the doctrines and 
4 leave a compartin tely the light | dut [ Christianity as the same are inculcated by 
buss diml " . eandle is to be| tl ed Church of England and Ireland.” This 
ad rer test than a lamp. as it may be | last clause indicates the point wherein it was in- 
‘ ht ¢ » lamp burnt dimly for want of | te to be distinguished from University ( g 
: | in which the education has always been entire!) 
hes " natn to the snecess | 8ectarian. Why the Church of England, as such, 
f » did ‘ this ant lusive as to the | Should have anything to do with the teaching of 
fthe “ dry meti «1 where appl ed under | Science we cannot say ; but by the constitut: f 
, , bat there appears to be some | King’s College not only must all the elected gover- 
y in the applica of either method, | nors be members of that Church, but also the ez 
. : y from inex! nee. and which, it is | officio governors (such as the Home Secretary 
ht, will disappear as experience is gained | Lord Chief Justice, the Lord Mayor, &c.) a 








THE ROYAL COMMISSION ON 
SCIENTIFIC INST TCTION. 
J fifth rey of the Royal ¢ 3100 On 
S ntific Instruction and th Advancement of 
Science,”* forms a little bl ok which contains a 
ig 1 deal of 1 resting ini i n to the sta- 
ti 3 of scien teaching at principal coll 
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University 


i 
| King’s Colleges, London, Owen's College, Man- 
h r, the Neweastle Colleg: Physical Science, 
nd the Catholic University of Ireland. 
University College was called “the University 


its foundation in 
University in 1836, and 
r : it has, however, 


f London” from 
foundation of the present 
was at first a joint-stock comp 
for many years now been practically divested of its 
proprietary character. By an A st of Parliament in 
1869 it was re-incorporated with additional powers, 
specially in the direction of instructing women as 
well and giving in the fine arts. 
Che inquiries of the Commissioners having special 








as men, instruction 








1826 until the} 
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| every week sees more “ mey needed, espe opps. J { 


he s advanced abreast o our knowledge of science 


reference to the advisability of affording Govern- 
ment aid to the various institutions mentioned, 
were naturally first of all directed to ascertaining 
what those institutions had done for themselves, or 
what had been done for them by the public. In} 
| the case of University College they give the follow- 
ing as the expenditure on capital account up to 
Ls/ 
£ 
Freehold land ; oe 000 
Building i farniture oe ese §=125,970 
Books son ese ‘ 4.425 
Anatomical and materia medica museums 6,153 
Cl physical, and pbysiological 
appliances - ese . £336 
Museum of comparstive anatomy and 
z ry os mn 602 
Birkbeck laboratory of chemistry 3,128 
Te ture on maintenance in addit n 
toe ayn eatin a ene oo 18,393 
(m *E aid to pr fessors in augmenta- 
tion fees, and for anr and 
pensions ove ee 19,180 
Tota 202,287 
I of this sum has } 1 defrayed out of 
the origi il sha cap al of t colles ” or out of 
donations or bequests given to it from time to time | 
for general } irposes, ar id no assistan 5 Ghatioetir tie! 
ever been 1 ved fre an Government. 
In the faculty of science | 
ten professors, with classes in pure mathematics, 
applhed mathematics and mechanics, physics, 
* The Commissioners are the Duke Devonshire, the 
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Marquis of Lansdowne, Sir Jobn Lubbock, Sir James Kay 
Sbattleworth, Mr. Bernhard Samuelson, Dr. Sharpey, Pro- 
fessor Huxley, Professor Stokes (Cambridge), and Professor 
H. J. J. Smith (Oxford) 


| competent to act aa governors unless they are epis- 
copalians. All the professors also (excepting those 


of Oriental literature and modern languages) must 
make a declaration on taking office that they are 
|“ members of the Church of England.” ‘The wh 
of the matric vtulated students are also requ 1 to 
attend daily service in chapel and “ divi lectures 





unless they apply to the principal for special ex- 
jemption, such exemption, however, being very 
| readily granted. 

The mstruction in science 
ing subjects: mathematics, natural philos 
chemistry, mineralogy, geology, the 
struction, manufacturing art and machine 
ing, mechanical drawing, botany, 
anatomy, and physiology 

rey s College was erected upon a site granted 
by the Crown, but has never received amy pecuniary 
aid from Government, while it has expend d of its 
i funds from its foundati: m until now on capital 
account : 


covers the folk 
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Freehold land, exclusive of site granted 
by Crown exe see 16 
College and school buildir gsand fittings 





Fittings for museums and laboratories ... 5,738 
Cost of books for general and medical 

libraries eee ° oes 0,29 

Cost of museum and laboratory appar atus 6,009 

Total oe eve . 18042 
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unportant r evening classes. how- 
ever, for fees are charged, ha 

been very point of numbers; they 
were attended in 1873 by as many as 550 young 


of whom 300 were attending science clas 


It will be seen that both the metropolitan colleges 


men, 


are working hard to give their students the means 
of obtaining a thorough scientific training, and a's 
that they are working under great disadvantages. 


em already expended enormous sums 
buildings, museums, and laboratories, 4 





the latter. Our knowledge of how to teach science 


self, and the old laboratories and ap yparatus are not 


. : J | 
iversity College has} sufficie nt for the development and elucidation ¢ f the 


new discoveries. But neither University nor King 
College is in a position financially to expend & 
sums upon these objects, and unless aid 
comes from some external source they must ft 
the present remain unprovided with very ma mn) 
of the modern appliances for science teach 


It can hardly be expected that the public, 9 who 


necessary 
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have already subscribed the large sums we have 
mentioned, should at present materially add to 
them, while it is admitted on all hands that both the 
colleges are making an excellent use of the means 
and money at their disposal. Under these circum- 
stances it is with great pleasure that we notice the 
unapimous statement of the Commissioners that 
‘taking into account the great public services 
which have been rendered by these two institutions 
to scientific education in the metropolis, we are of 
opinion that. they have established a claim to 
the aid of Governmentwhich ought to be admitted.” 
They recommend that such aid should be afforded 
in the form ofa capital sum to provide additional 
lings and apparatus, and of an annual grant 
yards the working expenses of the colleges. They 
consider, further, that the grant of the capital sum 
| be appropriated to some such definite objects 

as we have mentioned, and that its amount should 


1 
byy 
I I 


yul 


depend upon the amounts already raised by sub- 
tion, and also that the annual grant should be 
priated to such definite purposes as the aug- 


mentation of the stipends of certain professorships, 
the payment of demonstrators and assistants, or 
ryments in aid of the laboratory. . expenses.” 
With regard to King’s College they consider it an 


essential condition that before any grant can be 
made its constitution should be so altered by a new 
Charter, or Act of Parliament, that certain still 
existing proprietary rights of its shareholders should 

cancelled, and that all religious restrictions on 


I 
the selection of professors of science, and on the 
privileges ext nded to students of science, should be 
entirely abolished, This condition may perhaps 
be a bitter pill to the more fervidly episcopa- 
lian members of its corporation; but we believe 
it must commend itself to the common sense 
of that body, and we do not suppose they will 
w it to stand in the way of their acceptance of 
the Government grant, if effect should be given to 
the Commissioners’ report. We certainly quite 
concur with the Commissioners that it would be im- 
possible to sanction by a grant of public money 
any arrangements for teaching science by which the 
choice of teachers should be restricted to men pro- 
fessing certain religious opinions; arrangements, 
in other words, by which men otherwise specially 
qualified to hold a particular office should be dis- 
ialified from holding it because they do not belong 
to a particular Church. 

The report, as we have already mentioned, 
leals also with Owen's College, the Newcastle 
College of Physical Science, and the Catholic 
University of Dublin. The first of these has 
been recently, as will be remembered, very 
much extended by public subscription, the sums 
subscribed amounting to 168,300 (including 
the value of old buildings), of which 114,800/. has 
been expended on account of land and buildings, 
and the remainder forms an endowment fund. The 
scientific chairs are not so numerous, nor is the 
instruction yet so complete as in the metropolitan 
colleges, but the professorships are better endowed. 
The college authorities require a further sum of 

2002. to complete their buildings, and are in 
other ways a good deal hampered financially, so 
t the creation of new professorships, or the ex- 

m of their teaching appliances beyond the 
point which they have now reached, is not possible 
with the means at their disposal. ‘The Commissioners 
] 
! 





recognise the great efforts which the Manchester 
cople have made in connexion with the develop- 

nt of Owen's College, and the excellent work 
which it is doing, and recommend, as in the case 
of the metropolitan colleges, a Government grant 


t in the form of a capital sum as a contribution 
to its building fund, and also in an annual grant 
with the especial object of enabling it to establish 
new chairs. ‘The younger and smaller college at 


Newcastle they do not consider yet to have shown 
itself entitled to Government aid, but “ express 
with confidence the hope that by further efforts 

. it will before long be placed in a position to 
establish its claim to assistance from the State.” 
'he same objection which applies to the endow- 
ment by Government of King’s College under its 
present regulations applies with greater strength 
to the Catholic University of Ireland, and in addi- 
ton much of its arrangements, as far as science- 
teaching goes, appear to be in a very unsatisfac- 
tory state. Of it the Commissioners say, ‘‘ The 
peculiar organisation of this institution; the re- 
gious restrictions imposed upon the selection of 
its scientific professors and lecturers—restrictions 
the removal of which it would be idle to antici- 





pate ; the incompleteness of a large portion of its 
arrangements for the teaching of science, and the 
uncertainty of its income, preclude us from recom- 
mending that it should receive a grant from public 
funds,” 

We hope that the recommendation of the Com- 
missioners, made after very careful inquiry into 
the whole facts in each particular case, will be 
approved by the Government and carried into effect 
by the House of Commons. They could hardly 
spend money upon an object which we as engi- 
neers must more heartily approve than upon the im- 
provement of the higher scientific education in our 
country. Itmay be noted, too, that while enabling 
us to make such education def/er, a Government 
grant would also make it cheaper, for by providing 
additional sources of income for the teachers it 
would enable the colleges to lower theirfees. ‘Thus 
it would at once place the improved education 
within the reach of a wider circle of students, and 
indirectly raise the standard of teaching by offering 
increased pecuniary inducements to good men to 
become, and to continue, teachers. 


LEADEN WATER PIPES. 

Tue limits of safety in regard to water supply 
generally seem at present to be undetermined, In 
England we are under danger of sewage contami- 
nation, and consequent presence of ‘ organic car- 
bon” and ‘“ albumenoid nitrogen,” to say nothing 
of a variety of suspended matter in a decomposing, 
or decomposed state, or still further resolved into 
the form of living organisms. At least, such is more 
or less the character of the metropolitan and pro- 
vincial water supplies, so far as we can judge from 
constantly-issued periodical reports by the autho- 
rities. 

It appears in France, however, that they are only 
just giving up a very elementary difficulty, in the 
shape of the danger which may arise from the 
conveyance of water for domestic purposes ~by 
means of leaden pipes. In a paper read before 
the Academy of Sciences some time since it was 
pointed out by M. Marey that, in certain cases, 
lead, whether in plates or as pipes, was attacked at 
the point where the air and water joined, say, for 
example, at the ordinary level of a cistern for water 
supply. Also it was stated that, where air was 
accidentally confined in leaden tubes, used for water 
supply, the metal was oxidised and carbonated at 
that place if in contact with the water. An inte- 
resting instance of this character was given in the 
case of a lead-lined bath, which had been used at a 
hydropathic establishment. ‘The water, on refilling 
the bath, was permitted to fall with great force on 
one spot, which consequently became soon corroded. 
It was stated, however, that the presence of a 





that seems to have escaped attention. So far as 
British lead is concerned, we are aware that it is 
almost invariably “ adulterated” with silver, despite 
all our attempts to separate the latter metal. Now, 
if chlorides be present, as they almost invariabiy 
are in the ordinary water supply, a voltaic action is 
caused. ‘The lead is converted into a partially 
soluble chloride, under special conditions, and con- 
sequently water which, as a rule, is safe from lead- 
poisoning, unexpectedly becomes positively dan- 
gerous, But eventually such danger passes off 
through a series of new decompositions when the 
sulphates exercise their sway of affinity over the 
lead, ‘These peculiar conditions have led to nu- 
merous mistakes, both in regard to the safety and 
danger of lead-piping, and we have seen numerous 
instances in which this alternation of safety and 
danger has occurred. One we may especially 
notice as having happened at Windsor about 
« ighteen years ago, when some horses were poisons d 
by newly-laid lead pipes, although no white nor red 
lead was employed in the joints. The probability 
was that the clean leaden surface was the cause of 
the disaster. 

The presence of a large amount of decaying ve- 
getable matter in water tends materially to pro- 
duce action on lead, the reason of which is pro- 
bably due to certain vegetable acids produced by 
its decomposition. Such accidental circumstances 
should present such results chiefly in the autumn 
in temperate countries, for it is at that period when 
vegetable decomposition mostly takes place. Some 
careful observations on this subject might lead to 
very interesting results, whether in a mechanical or 
pathological poimt of view. It is by no means im- 
possible that several of the attacks of apparent 
diarrhcea in August and September may be in part 
traced to a really lead-poisoning attack in the form 
of cholic, to which painters are so subject, 

Itis remarkable, on the other hand, how long lead, 
when exposed to the effect of atmospheric air, resists 
its influence. When the action of rain-water is but 
temporary, a sulphate or insoluble oxide or carbonate 
issoon formed. Hence the lead roofing of our oldest 
buildings, except at the gutters, has been scarcely 
worn for centuries. The employment of lead in sul- 
phurie acid chambers is another illustration of the 
truth of what we have urged in regard to the protec- 
tive action of sulphates. New River water is never 
free from the latter, and we have not met with a case 
of lead poisoning from that water for many years. But 
in the case of the Thames, far beyond the tidal 
stream, and other rivers which lar Xt receive rain- 
water without the addition of saline matter, such 
cases are by no means rare. Hence the great neces- 
sity of caution in determining the accidental or 
permanent limits of safety in regard to the action of 
water on leaden pipes. It may be added, that any 





minute trace of carbonate of lime in solution in the 
water prevented all chance of accident from lead- | 
poisoning, and instances, as at Nantes, the military 
hospitals at Paris, &c., were given, in which this | 
circumstance had proved lead cisterns holding, and 
leaden pipes conveying the water, to be harmless. 

We cannot compliment the French savaas on the 
novelty of their discovery. To our knowledge it 
was pointed out at least a quarter of a century ago 
in England, that the presence of a minute quantity 
of sulphates in water entirely prevented any danger 
from the use of leaden cisterns or pipes. ‘The 
philosophy of the danger and safety of the whole 
question may be briefly summed up. If pure water, 
that is water free from all saline matter—say as 
from rain falling in an open country far from towns, 
or distilled water, as employed in the laboratory, 
be placed in contact with a clean leaden surface, 
the rim or margin undergoes a series of changes. 
Oxidation first takes place; then a carbonate of 
lead is produced, ‘This is per se insoluble in water; 
but if any amount of carbonic acid be dissolved in 
the water, the carbonate of Jead becomes dissolved, 
and hence lead-poisoning becomes possible. if, 
however, any sulphates be present in the water, 
then the sulphate of lead is produced, which forms a 
protective coating on the leaden surface, But be- 
sides this, the soluble carbonate of lead is always 
decomposed by the presence of certain alkaline 
matter, and by the removal of the excess of carbonic 
acid which had previously caused the solution of 
the proto-carbonate. It is on this point alone, 
namely, on the presence of chalk in water, that the 
author of the paper referred to assigns the immu- 
nity of lead from attack by water of the rivers 
Seine, Marne, &c., near Paris. 








But there is another, and very important, point 


water supply, containing either nitrites or nitrates, 
and hence presently or previously contaminated with 
sewage, may act on lead; and, as Dr. Medlock 
pointed out many years ago, it is not improbable 
that the unexplained action of certain soft waters 
on lead may be due to the presence of these salts, 
which might easily be overlooked in the course of 
ordinary analysis. From the reasons already stated 
it is evident, therefore, that many kinds of water 
may, for a long time, be perfectly harmless in re- 
spect to lead, and yet suddenly become dangerous. 
Such cases would especially happen to the kind of 
water supplied from the Thames to the southern dis- 
tricts of the metropolis, on account of its contamina- 
tion with the sewage of towns above Hampton. 


STEAM VERSUS FIRE IN MINES. 

Tne « oo of steam at West Pittston, Penn- 
sylvania, U.S., in subduing the fire at the Empire 
Mine, has resulted in a triumphal success for the 
Lehigh and Wilkesbane Coal Company, and this is 
a fact of vast importance to all connected with mines 
and mining pursuits. The fire originated at the 
boilers which were situated at the head of slope 
No. 5, which leads from old abandoned mines down 
to newer workings, while the old slope leading to 
the surface served merely as an upcast used for 
ventilation only. Here stood a wooden stack, which, 
on the night of December 31st of last year, was 
discovered to be in flames, while at the same time 
the timber supports in the old workings on each 
side of the pa had served to extend the flame 
in all directions through the abandoned chambers, 
The arrival of officers and men was met by a torrent 
of flame sweeping through 1200 ft. of slope, from a 
level 356 ft, below. Water was po into the 
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REVOLVING PULP 


STRAINER. 


CONSTRUCTED BY MESSRS. JAMES BERTRAM AND SON, ENGINEERS, EDINBURGH. 








(For Description, see opposite Page.) 
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slope from a reservoir, and also turned on from the 
lower end of the boiler feed pipes, while every effort 
was used to cut the air from the flames. But the 
entire slope falling in three hours after this plan 
was adopted, and the fruitless efforts to substitute 


a steam-pump worked from the mine engine below, | 
showed plainly that only the most rapidly-planned | 


and promptly-executed methods on a large scale 


could save the engine-house and the boiler gangway, | 
| 


which, if lost, would lose everything. 


In order to conquer the flames and prevent their | 


spreading to the other workings a slope was driven 
from the surface 160 ft. through an exceedingly 
tough clay, and divided into downcast and upcast. 

In fifteen days the old slope was reached, and a 
plank * manway” was held by continually playing 
the water upon it until one of stone was built and 
pushed through in sections, by which the crossing 
of the burning slope was effected. 

In every chamber below the intense heat crumbled 
the outside of the pillars, which kept the masses of 
glowing coals perpetually capetiel Here “ man. 
ways” were built 
tinually playing water upon them, with the men 


working in a temperature of 170 deg., while from | 
the rising of black damp, five minutes was the maxi- 


mum limit of stay. Of 800 men employed in 


fighting the fire not one life was lost. As the fans | 


could not be stopped a moment, signals were 
adopted for warning if one 
essential, since the current of air and smoke had 
two miles to traverse before emerging from the mine. 

All the machinery, lumber, and stone for “ man- 


eside each pillar only by con- | 


ve way. This was | 
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ways,” supports, and walls were brought over the 
most mountainous roads in the depth of winter, 
while the outside water that had been available was 
soon frozen solid, and the mine water, which rapidly 
corroded the machinery and hose, had to be used 
| over and over again. 

At the close of February the fire had been nearly 
| enclosed when the tokens that the roof of the old 
| workings would soon fall, caused the refusal of the 
men to remain in the mine, fearing the concussion 
of the air, but the fall proved so gentle that the 
| watchers were unaware of the occurrence, and when 
| the men returned it was found that the fire had 

extended to double its original dimensions, while 
air currents were reversed, and cotmecting passages 


flooded or closed, which gave rise to the dilemma 
that if the fans were kept working it would be feed- 
ing the flames, while to stop them was certain death 
to the workmen. 

At this juncture, the mine manager, Mr. Lewis 5. 
Jones, urged the trial of steam, and tested it in 
spaces still enclosed with such success that a wall 
was soon completed, entirely surrounding the old: 
workings ; all cave holes packed with clay, and steam 
from eighteen boilers driven down through pipes by 
May Ist. At that time the test thermometer 
registered 176 deg., while, within four weeks, the 

_ lower stratum was cold. It is proposed, however, 
| to continue the steam until January lst to provide 
' against all possibility of farther danger. 
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pe | Fig. 1. The rectangular frame and the perforated | by cutting suitable openings in thin sheets of metal 
PAPER MACHINERY. cylinder are free to revolve together, Mr amen er can be easily and cheaply replaced. . 
PULP STRAINERS. | on hollow trunnions, as shown ; and it will be noticed | ‘The mass remaining in the horizontal trough, 
Dvurinc the last few years many improvements | in Fig. | that the rectan casing is in free com- | containing the knots, &c., is led off by the pipe shown 


have been introduced by the manufacturers of ma- | munication with the discharge as indicated by the 
chinery for the production of paper, in the ap- | arrow, while the perforated cylinder is in communi- 
pliances for cleaning and war the pulp. These | cation by means of the other trunnion, with a 
improvements have been rendered necessary, partly | ump, Figs. 1, 2, driven by any suitable means. 
through the employment of new raw materials em- | Motion is a to the rectangular casing and 
ployed, and partly on account of the inequalities in | re by the gearing, Figs, land 2. The ma- 
the component parts of these materials, while more | chine being put in motion, it will be evident that 
recently the manufacture of finer qualities of paper the pulp will be drawn, by the action of the pump, 
has involved the necessity of cleansing the pulp with | through the grating of the rectangular case, leaving 
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One class of these special appliances is the pulp | behind in the trough, Having entered the casing | 
strainers, and of these England and Germany | butlittle of the pul 8 into the ¢ linder through 
have produced the most perfect. We propose in | the a which, kowever, admit the water 
this article to refer to the most recent machines of | freely. On each return stroke of the pump the 
this class which attracted considerable attention at | water, being forced back through the holes, and 
the Vienna Exhibition last year. | especially towards the forward end of the a paratus, | 

The German systems of pulp strainers differ | gives an impulse to the pulp, and discharges it 
essentially from the English system, as will be seen | through the hollow trunnion into the receiver, 
from the examples we select for illustration, And | Fig. 1. At each stroke a small part of the pulp is 
first we may notice the arrangement of Messrs. J, | also forced through the grating of the rectangular 
Bertram and Son, of Edinburgh. Their machine is | casing, but only enough to throw off the knots 
illustrated by the drawings, Figs. 1, 2, 3, on the accumulating on the outside of the wires. It will be 
opposite page. It consists of a horizontal trough | noticed that a handwheel is placed on the first shaft 
with a semicircular bottom, into which the pulp is | of the revolving gear for slowly turning the a 
tlowly admitted. The trough contains, as wili be | ratus when it is necessary to clear it, &c. 
seen by the drawings, a rectangular frame covered | apparatus is designed with care, and gives exceed- 
with a close grating. Within this is a perforated | ingly satisfactory results in practice ; the rectangu- 
cylinder, the holes in which are more numerous | lar casing has advantages over the older system in 
towards the delivery end of the machine — see which drums are employed, and the grating, made 





in the plan, Fig. 2, to the sieve at the side of the 
knotting machine, Figs. 2 and 3, where the knots 
and other impurities accumulate and can be easily 
removed. 

The knotting machine of Mr. Ilenry Watson, 
Newcastle-on- , is arranged on q ' ite a different 
— to that just noticed, The « not-arrestin 

rum is hexagonal, and around it is pi.ced a heli 
blade about 8 in. pitch, and formed of a thin brass 
plate. The pulp is placed in a receiver and is 
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drawn by means of a pump through the drum, 
being then forced through a pipe to the moulds. 
The spiral blade keeps the mass in continual agi- 
tation. 

The pulp strainers of the most advanced Ger- 
man practice differ essentially in principle from 
those just described, The Steinmayer apparatus 
shown in Figs, 4and 5 may be taken as a repre- 
‘sentative machine. It consists of a trough A, con- 
taining the knot arrester B, to which a slow rotary 
motion is given by means of a strap driven off 
the pulley and shaft F. The box A is about 30 in, 
wide, and varies according to requirements from 
5 ft. to 10 ft. in length. The diameter of the 
cylinder B is about 24 in. A shaking motion is 
imparted to this latter, as well as the rotating move- 
ment, by means of the system of cam and vertical 
and horizontal levers H H, and to check the shock 
due to the fall of the lever, a rubber block 4/ is 
introduced. The pulp is led through the hollow 
trunnion into the cylinder B by means of the trough 
C, and the pulp falling through the perforations 
in B leaves the knots behind. At the ep of the 
Ps ye is a pipe L, from which water falls upon 
the cylinder B, washing off the knots, &c., from 
the inner side, and throwing them upon the tray 
D, from which they can be easily removed. In 
this operation a certain quantity, although an in- 
considerable one, is ed away, but this may 
be recovered by allowing the waste water to settle 
and using the pulp over a second time. The ma- 
chine, however, does not compare in efficiency 
with that of Mesars. Bertram ; only asmall portion 
of the surface of the cylinder is actually utilised 
at a time, and the separating action depends upon 
the pressure of the pulp in the em and the 
intermittent motion imparted to it by the cam and 
lever. 

Mr. Ch, Wandel, of Reutlingen, constructs 
another class of strainer similar in principle, but 
in which the movement of the pulp is reversed, 
as it passes from the trough into the drum, and not 
from the drum into the trough as in the machine 
just described. It should be mentioned in passing, 
serena that the latter, although manufactured b 
Steininayer and associated with his name, belon 
in reality to Mr. Wandel. Figs. 6 and 7 show the 
Wandel apparatus. It consists of a box A divided 
into three com ents, the central one containing 
the drum B. The pulp passes into the trough by 

es at aa, and flows through the drum, leaving 
the knots outside, The action is stimulated by the in- 
termittent motion imparted to the cylinder by the 
lever and cam F, Kach time that the cylinder is 
raised by this means the water it contains flows 
back to restore the level in the trough A, and by 
this means the perforations are cleared of the knots. 
The cleansed pulp flows through the large openings 
at the end of the drum B into the side compartments 
of the trough A, and thence by the discharge c to 
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is mounted being so constructed that the ring can be shifted 
laterally, so as to.give a fresh projecting surface as wear 
takes place. 

Owing to the manner in which the rings thus mounted 
are supported they can be run with safety at vastly higher 
speeds than ordinary emery discs, and with a proportionate 
increase of cutting power. Mr. Heaton, in fact, recommends 
a surface speed of 15,000 ft. per minute for these rings. Ip 


| the ordinary discs the surface speed of course diminishes as 
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the latter! possible to elaminate the cable 


wear takes place ; but with the emery rings the surface speed 
remains constant. The last inch of the thickness of each 
ring is made non-catting, so that this part may be thrown 
away. 

It is undoubtedly a fact that many classes of work, such 
as trimming off castings, &c., may be performed by pr per 
emery wheels in one-fourth the time required to do the same 
cost of the files is far 
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ETY OF TELEGRAPH 
R 


THE SOCIE } 
ENGINEERS. 
I'us first meeting for the Session 1874-75 took place at 
lnestitu of Civil Engineers on Wednesday the | th 





in the chair 
the Persian ( 


nst., Mr. latimer Clark, Vice-President 
A paper by J.J. Fahie, AS.T.E., of 

Telegraph Department, on “ Faults in Submarine Telegraph 

Cables” was read. 

The paper dealt with the method adopted by the author of 





testing faults rather than with faults themselves ter 
having for some time tested some faulty cabies in the Persian 
Gulf he believed that he had discovered a method of neutra 


ising the uncertain element introduced by “ cable-curr 
and he then describes his method 


My method then consists, briefly, in first eliminating the 


eable-current, whether it be positive or negative, and n 
taking while the cable is free a simple resistance-test with the 
c T he a - 


bridge, in the manner to be presently described. 
curre minated by sending into the line a eurret 
the opposite sign to that coming from it, and arrang 
strength and duration of this current to suit 
the one from the cable. ihus, if the latter be str An 
negative, I put (say) sixty cells positive to line for a couple 
f minutes, and then note the condition of the eable-current; 
f it be still negative, but weaker, I put the battery on again 

ra short time, and continue to do so until the galvano- 
meter needle indicates a weak positive current from the 
fault. If the latter be now left to itself and the cable put to 
earth through a galvanometer, the needle will steadily, and 


nt is ¢ 








the stre 





us a rule leisurely, fall to zero and pass over to the other 
1 indi ng a negative current again from the fault 
W hile the needle is on zero the line is tree and in a fit state 


for the subsequent test 

“ If the cable current be positive, I put sixty celle negative 

n until I have depolarised the fault; the effect in this case 

is more brief than in the other, the needle falling quickly to 
zero and crossing to its orginal position, 

Ilaving once eliminated the current from the fault (and 
the operation never exceeded ten minutes in the most - 
nate cases [ have met with) the cable can always be kept 

» by momentary applications of the necessary battery p 
Thus, if the needle begin to move off zero in the direction in- 
i 
applied for a moment will bring it back, and vice versd. In 
practice I prefer to repolarise the fault slightly in the opposite 


lirection, as I thereby gain a little time to arrange the bri 





for a test.” 
The following instance is mentioned of the appli 
f this method : 

“ From the 5th of January, 1873, the date that I began t» 
apply this method of testing, to the middle of February 
following, I invariably obtained 507 units as the insulation 
resistance of the faulty cable; while the resistance obtained 

ordinary style of testing varied between 4 i 








by the 
700 units, according to the direction and strength of t 


cable-current After the middle of February, when the fault 
was two mouths old, my method always gave 520 units, and 
for some days before the cable was repaired, in March, 534 
» tests after the ordinary method varying as before 


unite; the 
“I took some tests in March to localise the fault, and ob- 
tained, amongst others, the follow data, which I give as a fair 
8} men of the others 
units. 
1. When distant and insulated, resistance — 53 
When put to earth - = 6530 
When line in good order » = 920 


|-known formula 





Then by the w 

1) ~ a/ (534 — 530) x (920 — 530) 490.5—resistance to the 
fault. As I have said, the fault was found 493 units distant. 

“T have noticed that when the fault is depolarised by ® 
positive current of any duration it does not recover itself for 
slong time. Ifa galvanometer be joined in circuit, its needle 
will remain at or near zero for a considerable time, occ- 
sionally oscillating feebly. Thus, fifteen minutes after ehmi- 
nating the cable-current, tLe needle was still at zer , and 
then went over to the positive side, the deflection increasing 
with slight oscillations. The depolarisation by a negative 
current on the other hand lasts only for afew moments. 

“In conclusion of this portion of my paper I feel it neces- 
sary to mention that the whole of the foregving observations 
Jo not appear to be applicable to every fault. Thus | have 

ticed that when the fault has considerable resistance in t- 
» If. or when more fault an one exist, it is not alwaye 
current. Again, as I hare 
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before remarked, when the fault possesses resistance the di- 
rection and strength of the cable-current, when the dis- 
tantend is alternately insulated and put to earth, do not 
always coincide.” 

The remainder of the paper was occupied with experiments 
and deductions therefrom of the method of testing for the 
resistance of an end by the use of two different battery 

were. 

a Mr. Clark says, ‘The resistance of a small fault is much 
greater with a small battery power, say five cells, than with 
abigher power, say fifty cells; but if the fault be a large ome 
the resistance will be more neatly equal, and if @ greater 
length of copper be exposed the resistances will be the same.’ 
In order to demonstrate this, I arranged an experimental 

exposing one inch of eopper wire im ® bucket of sea 
water; testing by my method, i.c. ‘after eliminating the 
cable-current.” 

From the result of the author’s experiments, he concluded 
that different resistances obtained with different battery 
powers are due to the presenee of a current in the cable. “His 
subsequent experiments on the faulty cable and on other 
artificial faults, fully confirmed this view, and enabled him to 
establish the f lowing P ints: 

“1. When there is no cable-current an ordinary test 
always gives the same result with 10 and 60 cells (or even Lt 
and if ) cells). 

2. When the cable-eurrent is negative and testing with 
a negalive current, the resistance with 60 cells is always Jess 
than with 10 cells, and for this reason the negative cable- 
‘ nt, by opposing the negative testing current. makes the 
resistance greater than it really is; but, as 60 cells are able 
t polarise the fault to a greater extent than 10 cells, the} 
gative cable-current (and consequently the resistance it 
poses) is less strong in the former ease than in the latter.” 
. When the cable-current.is positive, and still testing 
in the ordinary way with a negative current, the resistance 
with 60 cella is always greater than with 10 cells. The reason 
for which is, a positive cable-current assists the negative | 
g current and makes the resistance of the wire appear | 
sthon it actually is. Now 60 cells neutralise this help 

; depolarising it) to a greater extent than 10 ceils; and, | 
therefore, as the assisting cable-current becomes less, the re- 

tance apparently increases. 

i. Varying resistances with the same battery power are 

due to varying strengths of the cable-current. 
Differences with 60 and 10 cells are due to the same 
ca Thus, when the cable-current is strong and negative, 


the tests with 60 and 10 cells negative differ more than when 
the current is moderate; when the current is slight the dif- 
ference is still less, and when there is no cable-current the 
two tests agree.” | 
The discussion was carried on by several well-known | 


members of the Society, who gave strong opinions as to the | 
great value of such papers as tending to elicit discussion, and | 
thus doing the general body of electricians great good, inas- 
much as experiences were brought forth which otherwise 
might have remained generally unknown. 
In the course of the evening twenty-eight new candidates | 
were nominated for eleetion at the ensuing meeting. } 
The chairman announced that the annual soirée would be | 
held on the 2nd of December, and also that on the next ordi- | 
nary general meeting on Wednesday the 25th of November, 


| 


Tees Conservancy Commissioners are promoting a bill to 
enable them to extend their powers, to enlarge their power 
for the reclamation of lands, to contribute towards the eost 
of removing and re-erecting Stockton stone bridge, to make 
railways for facilitating the construction of North Gare 
Breakwater and timber ponds, a railway from Port Clarence 
to the North Gare Breakwater, and a branch therefrom to 
the West Hartlepool Railway. The carrying out of those 
works will most materially benefit the district. 


The New Railway for Cleveland.—On Saturday Mr. Joseph 
Dodds, M.P. for Stockton, cut the first sod of the Cleveland 
Extension Mineral Railway at Great Moorsholm, a few miles 
from Saltburn-by-the-Sea. 





NOTES FROM THE NORTH, 
Giaseow, Wednesday. 

Glasgow Pig Tron Market.—Quietness was the order of 
the day in the pig iron market last Thursday, and only one 
lot of 500 tons at 5s. prompt cash was reported. The after- 
noon prices were 86s. for sellers and 85s, 9d. for buyers, but 
nothing was done. Friday's market was also inanimate, and 
two lots of 500 tons each were sold at 85s. fourteen days 
fixed and 85s. 6d. eight days. A better feeling prevailed m 
the afternoon. Very little change was manifested either in 
the demand or the prices; but a strong aspect was assumed 
by the market yesterday, and a good business was done in 
the forenoon at 85s. 6d. and 86s, 6d. prompt cash, closing 
sellers 86s, 6d., buyers 86s. 3d., and 82s. to the end of the 
year. Makers stil continued firm in their quotations, and 
without any signs of a reduction. Business was done in the 





| afternoon at 85s. 6d. and #6s. 6d., but there was no demand 


for iron for forward delivery. [o-day’s market was very 
strong, and a very large business was done in the forenoon 
at S68. 6d. cash, buyers over, and with no appearance of 
prices giving way, ‘Sellers were asking 86s. 9d, in the after- 
noon. The following are the oflicia] quotations: 

No.1. No. 3. 


sd. s. d. 
G.m.b,, at Glasgow ees ied 900 810 
Gartsherrie ,, a aed aos 1056 0 85 0 
Coltness = | oe oes aes 105 0 8&5 0 
Summerlee ® tat one —_ 08 6 820 
Carnbroe 20 ese eee bes 940 820 
Monkland es oe on load 9060 B10 
Clyde “aa a ae 90 0 810 
Govan, at Broomieclaw _... eve 900 810 
Langloan, at Port Dundas ; 102 6 840 
Calder * eee 105 0 840 
Giengarnock, at Ardrossan 600 960 840 
Eglinton ” oe 88 0 796 
Dalmellington ,, pee 8&8 0 806 
Carron, at Grangemouth, selected 1 oO 
Shotts, at Leith... evs ie 1026 84 90 


Kinnell, at Bo'ness ie ans 95 0 786 
(The above all deliverable alongside.) 

Bar iron eee eee ose one 104. 

Nail rods... ove eee , 101. 
There haye been some deliveries into the public warrant 
stores during the week, and the stock is now again upwards 
of 20,000 tons. Last week's shipments amounted to 9048 
tons as against 9282 tons in the corresponding week of last 


the paper to be read would be “On Earth Borers for Tele- | Y®* 
gtaph Poles,” by Mr. James Gavey, A.S.T.E, | Imports of Cleveland Pig Iron—During the month of 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesprover, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a large 
attendance on ‘Change at Middlesbrough, but again the 
amount of business transacted was comparatively insigni- 
fieant. The market was weaker, and No. 3 Cleveland pig 
told at 64s. per ton. Notwithstanding the makers’ stocks 
are so low buyers who look ahead anticipate depression in 
the iron trade. Many of the mills and forges in the North of 
England are idle for want of orders, and it is feared that a 
arge number of men will be thrown out of work during the 
winter, All kinds of iron are cheaper, but business remains 
slack. Rails are quoted 71. 10s. per ton, but this figure is 
rot low enough to induce business, but certainly too low for 
many of the Cleveland manufaeturers, some of whom prefer 
closing their works to making rails under 81. per ton. The 
Welsh makers can undersell the north countrymen, and as 
they have made a further reduction in wages they will be 


the better able to maintain the position they have acquired | 
{ being successful competitors. Experienced people in the 


trade of the North of England say that the prices of raw 
tnaterials, as well as the cost of labour, must be reduced very 
considerably, or stagnation will be the rule throughout the 
strict. A very significant statement, if correct, is being 
lin Middlesbrough commercial circles. It is stated 

that there has been imported to the iron town a cargo of 
theets which were manufactured in Belgium, and the pig 
f which was produced at Middlesbrough. The pig was 

ted to Bel m, made into sheets, and sent back in that 








wt ! s first emeited. If this be the real state of 
rm ere must be more truth than many peopl- suppose 
41 competition of the lorvigner 
g and Enginecring.—In those important 
ndustry inquires are not so numercus. There 
is , however, a great deal of workin hand of the northern 
rivers 


The Coal and Coke Trades.—There is nothing new in the 
coal and coke trades, except thet the supply is greater than 
the demand, and prices continue declining. 


’ More Improvements on the Tees.—The Stockton Corpora- 
‘on intend going to Parliament for powers to construct a 
Gock at Stockton, and to divert a portion of the river, The 


October there were imported into Scotland from the Tees 
17,560 tons of pig iron, being about double the quantity for- 
warded in the corresponding period of last year. Very 
nearly as large a proportion has continued over the whole 
year in the importa, the chief operating cause being doubtless 
the relatively cheaper rate of Cleveland as against Seotch 
pig iron this year as compared with 1873. 


Dundee Circular Railway.—It seems that there is now no 
intention, either on the part of the railway companies or 
any independent company, to apply to Parliament in the 
ensuing session for a branch line of railway which was pro- 

i some time ago for the town of Dundee. Such a line is 
regarded on all hands as one of great promise for the future 
development of Dundee; but the parties most interested 
appear to be each waiting for the other to take the initiative. 

The Tay Bridge— Extension of Time for its Completion. 
—The difficulties (arising chiefly from weather and sand- 
banks) encountered in the construction of the Tay Bridge 
| have made it necessary for the North British Railway Com- 

pany to apply to Parliament in the ensuing session for powers 
to extend the time limited by the former Act for the comple- 
| tion of the Tay Bridge. 





| The Threatened Dispute among the Engineers and Ship- 
| bwilders.—There is every probability that the crisis which 
| threatened to overtake the engineering and shipbuilding 
| trades of Glasgow and the Clyde will now blow past quietly. 
| There will certainly be a general reduction of wages, as, 
j indeed, the men see that it is scarcely possible to prevent it; 
| but the proposal to revert from the 51 to the 54 hours system, 
jas the length of the week's work, is now regarded as being 
| generally departed from. A strike exists in the Clatha Iron 
| Works (Messrs. P. and W. Maclellan’s) on account of a 


work, but it is chiefly limited to the smiths. Various branches 
lof the engineering trades are slack, but the suntbs are very 


}along with thoee of tarners, fitters, &c. Pattern-makers are 


: | pro ime f , in ndi > day’ 
hin quarter of a mile of the blast furnace | P® posal to alter the time for beginning and ending the day's | 


busy all over Scotiand, and their wages bave not been altered | party of which hewas in 


| Drumfrochar-road, Upper Greenock. This is the twenty-sixth 
| establishment of the sort in Greenock. Its refining capacity 
is from 600 to 600 tons per week, but it can ily be wx- 
tended to 1000 tons or mails 3" 

Additional Water 
Trustees of Greenock ha 
tary powers to inerease ‘ 
town, It is proposed to 4 reat reservoir of Loc 
Thom, to widen the e water weir at the compensation 
reservoir, and by a conduit to eonnect the Gryffe water with 
Loch Thom. The al supply is required more for 
public works than for 8. 

The Improved Wood Pavement.— Within the last fow 
weeks a large streteh of on@ofl theprincipal streets of Glasgow 
has been laid with the’ Wood causeway instead of 
p>. A very high ‘Has been formed of its dura- 

ility and safety, and there id every Likelihood that the 
system will soom Gome into more extensive use. Fully a 
/ Te ago (Jueensferry-street, was laid with wooden 
ae a ~ same mye Broudfoot, surveyor to the 

ity Road Tr P reported very favourebly re- 
| garding it. ie Bays he fi that the whole of the Jrock 
| Was in as good ition as it Was a year ago when first laid, 
| and with no sigh Of surface ‘Wear'taking place. It was as 
| good and uniform & carriage way as Gould be desired. 


FOREIGN AND COLONIAL NOTES. 


| A French he " i@ Bisson, a French Govern- 
| ment despatch has jas Madwehed at Havre. She 
is virtually a s@reW war ste screw is of bronze aud 
| of somewhat un@wual forme >A monitor, the Javary, 
| has also been Igapthed at Hay 
Belgian Codt-—The uct Al in Belgium in 1873 
amounted to 16778401 tone) production 4,171,872 
| tons were ex the 4177,872 tons of Lelgian coal 
| exported in | 14,118 tie went to France. The exports 
| of coal from appeat te have somewhat declined ia 
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.— Five Vightdraught gunboats at the 
» Island mavy yard are to be broken up. 


+The Mont Copis tunnel cost about bl. 
the outlay however, the equip- 
e. The are tunnel on the Paris, 


‘ eost, but 10/. per foot. 
|, which is through a formation of 
2, cost 601; per lineal tovt. 
f American Cities —New York has vow 
ipes ; Chi bas $50 miles; Brooklyn, 
of) miles; 2:0 miles; Detroit, 
150 miles; Louievilie, 75 miles; Cleve- 
Milweukie, 40 miles. 
iy the close of next year, France ex- 
of six guns each. 


Cost of Tun 
per lineal foohg 
ment of the raw 
| Lyons, and M 
| The Hoosac ¢ 
mica, slate, ai 







400 miles of 
| 200 miles ; 
170 miles; Sted 
land, 70 mileg31 
French O. 
pects to have 40% 


Steam on thé Chesapeake Canal.—A rather considerable 
number of steam transporte are now at work on the Chesa- 
peake Canal. J of the canal, vessels of smal! draugit 
may go from the” to Florida, Spe is called inland 
pavigation. thing required in the canal to fit it fur 
navigation by steam transports, appears to be the building of 
large locks amd the protection of the banks by a dense 
growth of tie grasses. 

Port Lytteltim (N.Z.)~Work on the western breakwater 
at Port Lytteltom, in the province of Canterbury, New Zen- 


Veet 


land is pro Recently a successful biast 
of 2000 lb. of powder was fired ; the amount of débris brought 
down was at 10,000 cubic yards. 


that 202,261 tons of 
the first seven months 


Belgian 04 we Tt ; 
coal were Bae y arty re De. 
of this year. 


Working Bapenses on the Great Western of Canada.~ 
Working expenses are terribly on the Great Western 
of Canada. In the half year ending July 31, 186%, the gross 
earnings per train mile rum were 4%. bd., while the working 
expenses were 46. In the six months ending July +1, 
18/4, the gross per train mile run were 6s. &jd., 
while the working expenses were 5s. 0jd. While the receipts 
have thus beem i bly from competitive 
rates—the working expenses havo been gradually increasing 
during the last twoyears. — 

American Ordnance-—A board of officers of the United 
States Ordnance Departmest met im New York at the close 
ot October to consider matters relating to ordnance and to 
carry on experiments, 

Russian Railways.—Some 
are stated to have made 


ish and German financiers 

to the German Covern- 
ment to carry out Russian railways upon interest 
upon the capi being teed by the Russian 
Government at the rate of 5 per cent. perannum, The re- 
sult of these proposals has not yet transpired. 

The Hoosac Tunnel —Work on the Hoosac tunnel has been 
suspended in consequence of a disagreement between the con- 
| tractor and the Massachusette state officials. 
| Canadian Pacifie Railway.—Mr. Kirkpatrick and the 
e have returned from their 

lway survey. It is stated 





| Jebours on the Canadian Pacific 


| busy, a8 are also moet of the drawing offices, preparing work | ¢hat a practicable route has been discovered 70 miles north of 


| for the founders and other branches. 


obtain ground at Leith for the erection of a large establish- 
ment. An application for a site has been lodged with the 
Dock Commission, and remitted to a committee. 


A New Sugar Re at Greenock.—Operations have just 
been commeneed in Clyde Sugar Refinery, a new 





establishment that has been some time in progress in the 


| Lake Superior. Messrs. Moberley, Mortimer, and Murdoch 


Proposed Shipbuilding Yard at Leith—It is reported have also returned to Ottawa, having cunpieted their opera- 
that a Glasgow shipbuilding firm is at present anxious to | rations for the season. r 


Nova Scotian Coal.—Thé" 
which will be opened next 
from Nova i 








r Edward Island Railway, 
will obtain its coal supply 
¢ shipped from Picton, 


Nova Scotia, and delivered yttelown, Summerside, 
or Georgetown, Prince Edw: , will not excoed 15s. 
per ton. « 
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NORTON AND HAWKESLEY’S DISINTEGRATOR. 
Sra 
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WE publish above drawings of a disintegrating machine, 
designed by Messrs. Norton and Hawkesley, and constructed 
by Messrs. Carter Brothers, of 82, Mark-lane. It is adapted 
for reducing a variety of substances either to a coarse 
gtanular condition, to an impalpable powder, or any interme- 
diate degree of fineness. The machine acts on the per- 
eussional in contradistinction to the frietional principle 
present in millstones and roller mills. Fig. 1 in our en- 


graving shows a longitudinal section; Fig. 2, a sec- 
tional plan; and Fig. 3, an end elevation. The material 
to be reduced is fed into a hopper or feed chamber, seen on 
the right of the machine in Fig. 3, within which is a screw | 


crusher, keyed on to a spindle and revolving at a high 
velocity. By this screw crusher the materials are first 
roughly reduced and carried forward to the beater chamber. 
The beating apparatus consists of a disc of malleable iron 
keyed on to the cutter spindle, and armed with six 
wrought-iron beaters faced with steel. These beaters do 
not all travel in the sdme line, being so set that the ma- 
terial being reduced is driven in a vibratory path from one 
side to the other round the circle, thus giving the maximum 
of violent percussion. The beaters are bolted to the disc, 
and by their centrifugal force drive the material outwards 
and triturate it against the edges of iron blocks which 
are bolted to the upper half of the casing, as shown 
in Fig.1. These blocks, as well as the beater-, are readily 


removed when worn out and replaced after having been re- | 











| faeed. The casing is formed in two parts, and the top can 


be easily removed for examination of the working parts. 
The material after having been reduced in the upper por- 
tion of the casing escapes through the lower half, which is 
provided with a series of grating bars arranged like 
louvres. The degree of fineness to which the material 
is reduced is determined by the width of the inter- 
stices between the gratings, the grates being made in sets, 
each arranged with a certain degree of fineness. The 
spindle has long gun-metal hearings and is driven at bigh 
speeds direct from an outside pulley. The arrangement is 
very compact, and its efficiency is fully shown in its 
practical success. 








Rivers Potiuriow.—The council of the Society of Arts 
will hold a conference in their rooms in the on 
Thursday, the 10th December, “On the Steps to be taken to 
insure prompt and efficient Measures o: pees 
Pollution of Rivers,” when the Right Honourable Lyon Play- 
fair, C.B., M.P., F.R.S., will preside. 

Beroras Inos.—Belgian statistics are very slow and slug- 

i Nevertheless, when do appear, they afford a 
of valuaie jaformaton.” Thur we 6nd tat in aly, 
Belgium exported 10,811 tons against 6000 tons, or 
thomdeun in July 1873. Plates were also ex 
Belgium to the extent of 2400 tons in July, against 1600 tons 
or 1 meet cob in July, 1873. 


= 


DRAW-SPANS AND THEIR TURNTABLES.* 
Is presenting a paper on the above, the writer feels it hi 
duty to state in the Cutact thet semdh 08 what follows is e. 
tended for the “ non-specialist” members of the Society, avd 
is in answer to numerous letters of inquiry concerning these 


—— 

w-spans, as usually constructed, may be divided into 
two classes: the sus girder or “ hog-chain draw,” and 
the continuous girder or “ cantilever draw.” 

Ia the s: girder type, there are two ordinary spans, 
one over opening or bay, these spans being supported at 
the outer ends by suspension chains running back to a central 
tower resting on the turntable. The outer ends of these suspen- 
sion chains may be attached to either the upper or lower 


fixed span, 

are attached to the u chord—the chains and tower will 
only have the easily Tofined strains arising from the weight 
of the suspended spans to resist while rotating, and this con- 
dition is not changed unfavourably when the bridge is in 
place and loaded, as the chord is shortened by the 
action of the load, and this the tension on the chains. 
If, however, the ion chains are attached to the lower 
chord—a member w under the effects of a load 
i in proportion to the angie 
modified by the elevation given 
relative sectional arenas of the chain and 

the tensile members of the lower chord, the middle section of 


competing OF er ad ae an a chain, caused by this 
action of the lower chord, the former must be increased in 
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camber, and the jack-screws at the ends given play a 
to the i sact level with 
—momange. an ¢ 





© Paper read by C. Shaler Smith, C-E., before the American 





Society of Civil Engincers. 
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ABSTRACT OF DRAW-BRIDGE TESTS, TO OBTAIN CO-EFFICIENT OF ROLLING FRICTION. 
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When a draw-span is pro 
the simplest method of obtaining the chord strains when the 


* Co-efficient when entire weight is assumed to be carried by outer circle. 
portioned upon this principle, | In the first instance the counter-strains in the chords, near | 


bridge is loaded from end to end, is to calculate them as for | 


a fixed span of the same weight and load per panel, but this 
fixed span to be considered as one-third longer than the haif 
epan of the draw. Three-fourths of the strain in the middle 
panel of this supposititious span is the true strain over the 
centre pier of the real draw-span, and the chord strain in 
each is obtained by deducting this pier strain 
from each stress in succession. Thus, su the draw 
arm is « plain Pratt trass, six panels long, with single inter- 
sections, straight end poste, and ties at 45 deg., the weight 
for one truss Po Now, to obtain the 
chord etrains desired, we with 

data as for a fixed span one-third longer, or eight panels in 
length. Fig. 1. The strains in this will be—panel A 35 tons, 





Fre. 1. 
B 60, C 75, and D 80 tone—and the pier strain will be three- 
fourths of 80 tons, or 60 tons. 
The panel strains will then be, in the true 6 panel truss: 
tone. tons. tons. 


Central panel = + 00—60= —60 
Panel A= +35—60= -25 
» B= +60—60 ++ 00 contraflexure. 
, C= +75—60= 415 
» D= +80-H=— +20 
» Da +76—60=— +156 
C= + 60—60= +00 end of truss. 


| dants, for a train to come on a draw-bridge when the latter 


| load, we would have 





the middle of the draw arm, are liable to become greater 
than calculated on, and in the second, the strains over the 
pier may be much increased above the theoretic strains at 
that point as determined by either of the foregoing systems 
of computation. 

It is perfectly possible through this action of the temper- 
ature, combi with care on the part of the aiten- 


2 apni Ss Coenen no pressure on the end 
bearings. In this case, the pier strain is clearly that due to 
the dead load ‘with the span swinging, plus the live load 
acting on a continuous sup on three points. 
Taking the example before cited, and considering seven of 
the 10 tons per panel as live load, and three tons as dead 


from dead load oxox 5k tons stress. 


from live load ‘~@*S 42 -. 





and total pier strain eee 96 i» 


| While, if the draw had been proportioned om the system, | 
' 


| the theoretic strain would be; from dead load only, 


To check the pier strains as obtained above, multiply the | 
span of draw arm by weight of same, and divide by six times | 
8 






Fie. 2. 
the depth. Fig. 2. Thus, in the case above, thedraw arm is six | 
panels long, one deep, and weighs 10 tons per panel, 
one 6x6x 0_¢0 tone. 

e, ro 





sleet, much ines’ Ges peices choot cad eae 
sooner 
(cepecially where these last enclose a body of warm air). In 


| those first obtained, according as their signs agree or dis- 


| but for live load alone, and 


i 


i 
E 
d 


3x6x6 


=54 tons; and if by the second system, dead and live load 
combined, exes = 60 tons stress. 


In view of these facts, the safest method of computing 
S oo in a continuous girder draw-bridge is the 
‘ollowing : 

First, compute chords, ties, and poste, for dead load alone ; 


Second, compute for live loads alone acting on a con- 
tinuous beam and add or subtract these strains to or from 


‘ee. 
“Sot, calculate for ties and as per second method, 


id or subtract these strains 
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+ The same—carried by inner circle (centre pin). 


Turntables.—Above is published a Table giving the results 
of a series of experiments on opening and closing eleven 
draw-bridges; nine of ‘these rest entirely on the wheel 
circle, the centre-pin carrying no weight whatever. In the 
Rock Island draw-span, the weight is mainly on the wheel 
circle, and the relative proportions being accurately known, 
the resistance is equated and computed as combined on the 
centre line of the wheel circle. Arkansas bridge, how- 
ever, is on a centre-pin turntable, the wheel circle being in- 
tended —- as a steadying element. The centre-pin 
having somewhat, so that an unknown portion of the 
weight is borne by the wheel circle, it was necessary to con- 
sider the whole of the resistance as concentrated first on the 
wheel circle, to obtain the coefficient of rolling friction in the 
event of that assumption being correct, and next to ascer- 
tain ite value in case the weight is all on the centre-pin. 
Of the draws tested, five had wheels of 32 in. diameter, and 
6 in. tread, one had wheels of 30 in. diameter and 14 in. 
tread, one (the Arkansas) of 16 in. diameter and 6 in. tread, 
while the wheels of the remainder were of 18 in. diameter and 
6 in. tread. In spite of these differences, however, there is a 
marked uniformity in the final coefficient, except in the case 


| where the strain is referred to the centre-pin. 


In these tests, an accurate dynamometer was attached to 
capstan bar of the driving shaft 5 ft. from the centre of 
shaft (except for tbe Arkansas 


=A x B=power applied at 
B=AxComsistean at the 


: 
+ 
4 
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centre pi ib aap urfaces, oiled, and Poop ib. 
the while me , setae eon ive 
per square on run, give 

good results arrangement 
tdabiank = -° . 
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ROPER’S LIFE RAFT. 
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ue SAVING LIFE AT SEA, | apparatus, is not likely to throw away, for want of | meet the case of a crowded ship which goes down 

he Tue subject of saving life at sea divides itself | preparation, the life of any man who may fall over- | in open waters, pe to pieces, in heavy weather, 
naturally into two branches; the rescue of a ‘‘ man | board under ordinary circumstances. But the same | upon rocks or sai 

ro, overboard,” when the ship is not herself in danger, | ship may carry all this, and more, and yet be a per- All who have studied the subject know well that 

er and the preservation of the crew and passengers of | fect death trap if she suffer wreck or collision. | little improvement is to be looked for in respect of 

iif. a wrecked or sinking ship. ‘The appliances required | She may have many lifebuoys, but if she founders in | boats. wering apparatus, however ingenious or 

~ in the two cases are wholly different. In the case | mid-ocean they will but prolong to no purpose the | practicable (not the same thing) can only be applied 

+7, of the “‘man overboard” an efficient lifebuoy, | sufferings of those who may secure them; she may | to very few of a ship's boats, and those the s t. 
easily seen by day or night both by the man in the | have even many lifeboats, but, if an emigrant or | The large boats, by which alone much good can be 

age water and by those who are compassing his rescue, troop ship, it is hopeless to expect that she can have | done, are stowed amidships, perhaps one inside 

jia- is the first requisite ; the next is a boat so safe that | enough to save all on board, while, whatever the | another, and so lashed and secured that it is the 

is & captain may not fear to lower it in heavy weather, | number, the chances are infinitely against her being | work of hours, under the most favourable circum- 

ald and yet light and fast to pull; and the third isa | able to get more than one or two safely afloat. She | stances, to get them over the side. Even assuming 

is lowering apparatus which shall reduce toa minimum | may have the best lowering apparatus imaginable, | that the boats can be used they are but unsatis- 


the inevitable risks of lowering a boat in a seaway. | and by its means may even lower her quarter boats | factory appliances for saving life. Since modern ideas 
All these appliances are attainable, and a ship which | without accident, but it will not help her to launch | of loading have prevailed they have no doubt often 
carries a Welch and Bourchier’s lifebuoy, and a | those which are necessarily polices in almost in- | shown a vitality not possessed by the vessels to 
rom White's lifeboat gig, lowered by Hill and Clarke's, | accessible itions on board. Neither ordinary | which they belonged, but a boat which is liable to 
Or an equally efficient, lowering and detaching | boats, nor lifebuoys, nor lowering gear, will ever | be swamped by asingle wave is at best a poor refuge 
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for shipwrecked humanity. On the other hand, 
only the most unpractical of the 
a large passenger ship can 
save all on board. Fi. care which should be 
stowed—and is certain not to be bestowed—upon 
lifeboats to keep the cases and compartments air- 





tight; their expense and liability to injury; their 


consequent unfitness for the common uses of a ship, 
are all excellent reasons, in the view of practical 
wople, why they cannot be substituted generally 
- boats of the ordinary kind. Ordinary boats can 
no doubt be fitted internally with a certain quantit 

of cork, sufficient to keep them afloat when swamped, 
though not to make lifeboats of them in any reagon- 
able sense of the word; this may prove of great ad- 


vantage in the circumstances under which ships’ boats launched. It is intended to adopt a cellular fo: 
loyed, but it does nothing to improve | construction, dividing the raft longitudinall 


are usually employer 
them as means for the rescue of a crew whose ship 
has foundered at sea. If they are to be saved at 


orists imagines that 
carry enough /i/e-boats to 
be- 


|is planked over. ‘The usual bridge co 
all it must be by boats, or by substitutes for boats | the centre, and would be launched with it, and lockers, lay water which might break over the raft, and 








years, and the public attention which has been given 
to the subject, even sailors will not be unwilling to 
consider it. ‘To us it appears that Roper’s invention 
is both practicable and efficient. In principle it ap- 
one perfect. The raft is launched transversely ; 
wyond adding a small amount of top weight, its 
presence is in no way disadvantageous to the ship ; 
and its character as a refuge is or can easily be 
made, all that can be desired. Like White’s life- 
boat, it constitutes the bridge, but as there is no 
limitation upon its breadth, and as its vertical depth 
is much less than that of a boat, it is likely to be 
more commodious. On the preceding page will be 
found two views of the raft, one showing it in its 
normal 7 and the other in the act of being 


transversely into numerous compartments. 


rm of | 
and | 
e top | 
mpass stands in | ordi 


possible at the cost of some rearrangement of ran. 
ning rigging, &c. 

How the raft should be fitted—i.c., as regards 
lockers, and the like—is probably a matter of detai] 
which the inventor prefers to leave to the users, 
Several points strike us, however, as worth referring 
to, The long lockers at the sides and ends should, 
we think, be better utilised for sheltering the crew, 
Those at the ends of the raft we would carry com. 
pletely across, and build them into the structure, and 
some pains should be taken to render them fairly 
water-tight. Great advantage would result from 
this in launching, for the additional buoyancy would 

robably prevent the end from dipping under water, 
‘he ers at the sides we would similarly make 
part of the structure, and would c them to within 
2 ft. or 3 ft. of the ends of the end lockers. The 
would form the approaches to the bridge at 
Seaieary and at sea would give free egress to 


—+.¢.rafts— of a wholly different kind from any carried | forming seats, are placed near each side and end, in | would prevent the latter from assuming in any de- 


at present. And hefore all things the method of 
lowering or launching from the ship must be totall 
different from, and much simpler than that whic 
now prevails. 

In fact, the only way which offers any sure pro- 
spect of success, under the varying but almost uni- 
formly unfavourable circumstances which attend 


ropes or hooks or any connexion with the ship what- | time falling outwards, and being supported by | The chart-house, we thi 
'chains in such a 
‘of the inclined plane made by the beams. 


ever, except a rope to prevent itfrom going too 
far, if it is intended to load it after launching. 
It must therefore be shot out transversely, either 
through or over the bulwarks, and it must, we need 
scarcely say, be carried at all times in a position 
ready for such treatment, lest it be found not avail- 
able when wanted. As it can hardly be carried thus 
upon the deck, there is no alternative but to raise 
it, bridge fashion, above the level of the bulwarks, 
7 ft. at least above the deck, where its elevated 
position will both keep it out of the way, and give it 
the freest course in its passage ov rboard. It isan 
obvious consideration that since the beams which 
carry it in this position (and which will form its 
launching ways) must reach from side to side of 
the ship, the boat or raft should do the same, and 
that it should, if possible, be made large enough to 
accommodate the entire crew so as to avoid dupli- 
cation 

It did not escape the first proposer of this trans- 
verse system of launching that the (in his case) boat 
might do duty, in a screw steamer, as the captain's 
bridge, so as to anticipate the otherwise probable 
charge of being inthe way. ‘The bridge was to be 
somewhat special in construction, and undeniably 
heavier, but that wasall. If the ship sank, it would 
float, with all who chose to take refuge in it, or it 
could be launched to either hand, and then brought 
alongside to be loaded. The invention, we believe, 
was associated with the name of Commander Hire, 
R.N., but it is now known as White's Lifeboat 
Bridge. The lifeboat is of a length equal to, or 
slightly greater than, the ship's beam, and its own 
breadth is considerable. It rests on two transverse 


end, and the boat shot out down a steepwe should 
think too steep—decline. When in use as a bridge 
the boat is of course temporarily decked with loose 
gratings, and it is no doubt intended to form only a 
section of a bridge, the chart-house, &c., being upon 
the other portion. The boat is a true, but not self. 
righting lifeboat, on White's principle, and would 
be as safe and comfortable as any open boat could 
be. Did we not prefer a raft we should be entirely 
content with White’s Lifeboat Bridge, which we 
have every desire to see tried, and of which we have 
very little to say which is not favourable. For a man- 


of-war it seems specially suitable, as the possession | 
| strain. 
details, and even if the lowering gear is capable of | mers is beyon 


of a lifeboat of such great size, capable of carrying 


a large number of men, and even guns, may be use- | 


| ported 


'middle. A mechanical . 
upon wrecks and founderings, is to throw or launch the bridge, provides for the lowering of either end | house, which in the model at the 
the boat, or raft, over the side, unhampered by |to the level of the deck, the bulwark at the same | on a part of the bridge which is not part 





| presumably in order. 
and launched with judgment, there should be no 


| preparatory to launching, strikes ys as needing sim- 
plification—from a sailor's 
beams or slides, pivoted at the eentre, at the top of | engineer’s—and we doubt whether enough depen- 
two standards rising from the centre of the deck. |dence can be placed on the suspended section of 
Under each end of the boat the bulwarks open out- | bulwark to make it worth while to add machinery 
wards, or fall down, so that the transverse beams | for retaining it in position as a continuation of the | 


can be depressed to the level of the deck at either launching ways. 
ithe great majority of ships the raft will never be| On the whole we conclude thatno stich 


used, and that nearly all captains will assume that | because practical, invention for 
it never is to be. The temptation to neglect it will | disastrous loss of life at sea has yet been brought 
| be enormously strong, and the very uses of the dif- | forward, and on this ground we trust it may 
ferent parts, such as the brake handle, may be for- | receive a warm welcome from the public, and 4 
| gotten, for the only piece of mechanism a sailor | fair trial by the great steam companies, and by ship- 
|seems to properly understand and trust in is a rope | owners generally. 
or chain purchase. 


were suspended, by a powerful purchase, from the | PRINCIPLES OF SHOP MANIPULATION 
top of the pillar which forms a guide for its descent, | 
'we imagine sailors would both understand and | 


| the manner usual on the bridges of large steamers. 
The lockers hold oars, masts, sails, and other stores, | 
and provisions and water are intended to be placed | ; 
in them when danger arises. The bridge is sup- | the comfort and dryness of the raft, as 
Wy beams or launching-ways, in the manner! strength. The lockers would probably 
e | effectual as bulwarks if set back a foot or 18 in. from 


nt, worked from | the edge. Another point is the position of the chart- 


already described, but at both ends instead of in the 


as to afford a continuation | 
The | 
loosening of certain clamps, also from the bridge, | 
frees the latter, which immediately launches itself 
clear of the ship, the crew, if they please, being on 
it. Thus there is no oecasion for the dangerous | 
plan of keeping the faft alongside to receive pas- | 
sengers and stores. Mr. Roper’s patent provides for 
forming the raft of steel tubes, and this plan would 


|probably be preferable to making it as ono large 


flat box, inasmuch as the joints would be both less 
numerous and more exposed to view. Each tube 
would require but one longitudinal joint, while its 
end joints need not be expected to give much 


trouble. 


In a rival plan, of which we shall say a few words 
later, much stress is laid on the fact of the raft 
being reversible, so that it shall be equally service- 
able either way up. Perhaps there is some small 
advantage in this, but the balance of advantages 
seems to us strongly in favour of Roper’s raft, 
which is, of course, not reversible. The reversible 
raft must be launched, and then fitted with its 
stanchions and other gear, before passengers can be 
taken on it. Roper's, as already explained, may go 
off loaded—a great advantage by itself—the stan- 
chions round the edge are fixtures, and everything 
on it may be said to be in daily use, and therefore | 
If the raft is wide enongh, 


risk whatever of its turning over. 
The gear by which the end of the raft is lowered, 


int of view, not an 





If each corner of the bridge 


handle it better. Safety pins or ‘fids” beneath 
would, at ordinary times, relieve the purchases of | 
These criticisms, however, apply only to| 


the character of a boat—as it wonld if the 
ockers were continuous. But not continuons 
they would, if arranged as pro add tly to 
well as to its 

be more 


office is 
of the raft. 
ink, should be on the raft. 
The kindliness of the sea towards anything of the 
raft character is ptt and the pat the house 
being swept away would be very ‘slight four eu,- 
gestion with regard to the lockers were tarfied ou. 
The shelter it would afford ‘to women and children 


would be invaluable. “On the other hand it may be 


argued thata different structure might be erected on 
the raft, giving more accommodation with less weight. 
Suitable framing, with tarpaulins, for a kind of low 
tent might be carried in one of the lockers, or sections 
of the deck (like the bulwarks in Christie’s raft) might 
be capable of being raised, and so placed together 
as to form a kind of * lean-to.” In any case there 
should be some provision for putting at least a portion 
of the passengers under cover. The chart-house 
would have the advantage of being always ready, 
and always in repair. ‘That the raft might not be 
quite at the mercy of winds and currents it should 
certainly be fitted with lee-boards of some kind; 
long narrow ‘‘ centre-boards,” descending between 
the tubes in the manner of the planks thrust, for 


}the same purpose, through the interstices in the 


balsas, or South American rafts, would probably 
be the most ¢onvenient. With adequate sail power, 
and a radder at each end, a raft so fitted should be 
fairly under control. 

“rival raft” before mentioned is Christie's 
just referred to; this, in its latest form, has much 
merit, but it is very similar to Roper’s, whose 
patent bears earlier date. As we prefer Roper's 


at all points it is not necessary that we should de- 


scribe the other, and we have, of Gourse, no desire 
to take part in a controversy, should any arise, 
respecting priority. Christie’s, it ig fairto say, was 
the subject of an earlier patent, prior to Roper’s, 
but in the earlier patent none of the features 


appear which, in our opinion, give value to the 
transverse 


later plan. The system of launching by 


It must be remembered that in | lowering at one énd, for instanee; ‘és not alluded to. 


ising, 
resent 








FOR ENGINEERING APPRENTICES. 
By J. Ricnarps, Lonpon. 
(Continued from page 392.) 
STEAM HAMMERS, 
Tue direct application of steam to forging ham- 
t question the greatest improvement 


ful for many purposes besides the salvage of life | being simplified, it is far from being objectionable | that has ever been made in forging machinery ; not 


from wreck. 


now, 


The fact which we desire to proclaim is that | only has it simplified the operations that were carried 


For general use, however, we think the best in- | here is a buoyant and perfectly efficient raft, by ‘on before this invention, but it has added many 


vention of this kind is Roper’s Life-raft, patented | using which the perils of the sea may be reduced | branch 
last year, and now about to be brought before the | to a minimum, and that a practical and apparently | that could never had been attaine 
certain method of launching it is included in the | steam hammer. 


ublic by a company formed to work the patent. 
Whether the inveterate prejudice and indifference of 
sailors will suffer them to tolerate any scheme for 
saving their lives is, perhaps, doubtful, but it is pro- 
bable that, in view of the exposures of the last two 


invention. 
space for two, or even three rafts to be carried. In| already in part ] 
sailing vessels the fitting of even one is likely to | operated by direct steam, and the apprentice m 
offer some difficulty, but we have no doubt it is| forming a conception of steam hammers, must not 





In very large steamers there is ample 


d extended the art of forging, to purposes 


except by the 


inciples of hammers that have 


The general 
n explained, apply to hammers 
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fall into the common error of regarding them as 
distinct machines, or as operating upon new princi- 
ples. A steam hammer is nothing more than the 
common hammer driven by a new medium, a ham- 
mer that receives power through the medium of 
steam instead of by belts, shafts, and cranks. The 
steam hammer 8 urposes besides trans- 
mitting power, seems to be so perfectly adapted 
to fill the different conditions of power-hammer- 
ing, that there seems nothing left to be desired. 


Keeping in view what has been said about elastic | i 


connexions for transmitting motion and power, and 
elastic cushioning of the vibratory or reciprocating 


parts, it may be seen that steam asa driving |‘ 
medium forhammers, fills the following conditions : | i 
1, The power is connected to the hammer by | gear 


means of least poasible mechanism, consisting 
only of a cylinder, a piston, and slide valve, induc- 
tion pipe and throttle valve; these few details 
taking the place of a steam engine, shafts, belts, 
tension pulleys, cranks, and springs, with pulleys, 
gearing, and all details that are required between 
the hammer head and the steam boiler in other 
cases. 

2. The steam establishes the greatest possible 
elasticity in the connexion between the hammer and 
power, and at the same time cushions the blow at 
both the top and bottom of the stroke, or on the 
top only, as the case may require, 

3. Each blow given is an independent operation, 
and can be repeated at will, while in other ham- 
mers such changes can only be made throughout a 
series of blows by gradually increasing or diminish- 
ing their force, 

4. There is no direct connexion between the 
moving parts of the hammer and the framing, 
except the lateral guides for the hammer head; 
the steam being interposed as a cushion in the line 
of motion, which reduces the required strength and 
height of the framing to a minimum, and avoids 
positive strain and concussion, 

5. The range and power of the blows as well as 
their time, are controlled at will; this is the greatest 
distinction between steam and other hammers, and 
the particular advantage that has led to their ex- 
tended use. 

6. The power is transmitted to the hammers 
through a small pipe, that may be carried in any 
direction and for almost any distance at a very small 
expense, so that the hammers may be placed in such 
positions as will best accommodate the work, with- 
out reference to shafts or other machinery. 

7. There is no waste of power by slipping belts 
or other frictional contrivances to graduate motion, 
and finally there is no machinery to be kept in motion 
when the hammer is not at work. 

Keeping these various points in mind, the appren- 
tice will derive both pleasure and advantage from 
tracing their application in steam hammers that may 
come under his notice, and the various modifications 
of the méchanism will only render investigation 
more interesting. One thing more must be noticed, 
a matter of some intricacy, but without which, all 
that has been explained would fail to. give a proper 
idea of steam hammer action, valye motions 
are alluded to. 

Steam hammers are divided into two classes, one 
class having the valves moved by hand, and the 
other, automatic valve movement. The aetion of 
the automatic hammers are again divided into what 
ia termed the elastic blow, and the dead blow. In 
working with elastic blows the steam piston is 
cushioned at both the up and down stroke, and the 
action of the hammer corresponds to that of a helve 
trip hammer ; the steam filling the office of a vibra- 
ting spring ; the hammer gives a quick rebounding 
blow, the momentum being only in -mapate upon 
the work, and partly arrested by the ioning of 
the steam in the bottom of the cylinder under the 
piston. 

Aside from the greater rapidity with which a ham- 
mer may operate when working on this principle, there 
is nothing gained and much lost; and as this kind 
of action is imperative in any hammer that has a 
‘maintained connexion” between its reciprocating 
parts and the valve, it is perhaps fair to infer that 
the reason why most automatic hammers act with 
an elastic blow is either from a want of knowledge 
_ to a proper valve arrangement, or becaus@of me- 
chanical dithculties in arranging valve gear. «9 | 

In working with dead blows no steam is admitted 
under the pi ‘until the hammer has finished its. 
down _ e, and expended its ent Ip 
the work. So different is the ¢ of 
plans of operating, that on most 








50-lb. hammer working with dead blows, will per-| with the weight of the work; not only the loss 
form the same duty that one of a 100 Ib. will, n|of power, but the cost of heating, which also in- 
acting with elastic or cushioned blows. This | creases with the size of the work. There is such 
difference between the dead and elastic stroke is so|a difference in the mechanical conditions between 
important that it has served to keep the hand-| light and heavy forging that for any but heavy 


moved valves in use in many cases, where much 


work there would be more lost than gained in at- 


could be gained by automatic hammers that had the 7 to evade or remedy this loss of effect on 
the 


same functions, 


they may be| John Ramsbottom 
elastic blow at pleasure, thereby | h 


A face page work. 

‘0 remedy this defect in heavy forging, Mr. 

designed what I have termed 
hammers, consisting of two independent 

or rams moving in opposite directions, and 

acting simultaneously upon the work which is held 

between them. 


hammers of Mr. Ramsbottom were a de- 
from wes of forging that had ever 


time, and constituted an 


furnishes one of the most interesting examples of original invention; one that has fully attested its 


It was stated that to give a dead or stamp stroke, 
the valve must move and admit steam beneath 


the 
piston after the hammer has made the blow, andj these double- 
d 


stopped on the work, and that such a movement of 
the valve could not be imparted ny maintained 
connexion between the h ’ 
This problem is met by 
its momentum, continue to “ move after 






head stops.” ‘This mechanism may consist of various | in the 


Ferris and Miles in America, employ a swinging 
wiper bar that is, by reason of ite weight or inertia, 


actual service at Crewe, England, where 

such hammers have been at work for several years. 
It will seem probable that the arrangement of 
hammers ig necessaril iy com- 





together at the centre, where the power is 


devices. Messrs. Massey in England, ewan fhe The same rule applies in the 


retarded and does not follow the head closely on 


the down stroke, but swings into contact and | movement. 


opens the valve after the hammer has come to a fall 
stop. 

holding this wiper bar continuously in con- 
tact with the eee deo elastic or ihconting 
blows are given, and by adding weight in certain 
positions to the wiper bar, its motion is so retarded 
that the hammer will act as a stamp or a 
German firm em the concussion of the to 
disengage the valve gear, and effect this after move- 
ment of the valves in steam hammers. Other makers 
effect the same end by employing the momentum of 
the valve itself, by having it connected to the drop 
by a slotted or yielding connexion, that allows 
an independent movement of the valve to a certain 
extent. 

COMPOUND HAMMERS. 

Another principle to be noticed in connexion with 
hammer action in forging processes is that of the 
inertia of the piece operated upon, a matter of no 
little importance in the heavier class of work. 

When a piece is placed on an anvil and struck on 
the top side with a force of one ton, the bottom or 
anvil side of the piece does not receive an equal 
force. A share of the blow is absorbed by the 
inertia of the piece, and the effect on the bottom 
side is, theoretically, directly as the force of the 
blow, less the inertia of the pieces acted upon. 

In practice this difference of effect on the top and 
the bottom, or between the anvil and the hammer 
sides of the iron, is much greater than would be 
supposed. The yielding of the soft metal on the 
top cushions the blow and protects the under 
side from the force ; this, because the effect produced 
in striking a piece of heated iron is by no means 
to be measured by the force of the blow, It re- 

uires, to use a technical term, a certain amount of 
orce to **start” the iron, and anything less than 
this force has but little effect in starting the par- 
ticles and changing the form of the piece. 

From this the apprentice can see that there 
must occur a great loss of power, for whatever force 
is absorbed by the weight of the piece produces no 
effect. By watching a smith using a hand hammer 
it will be seen that whenever the piece operated 
upon is heavier than the hammer, but little if any 
effect is produced on the anvil or bottom surface. 
Nor is this loss of effect the only one. The cost of 
heating, which generally exceeds the cost of shap- 
ing, is directly as the amount of shaping that may 
be done at each heat ; and consequently if the two 
sides of a piece, instead of one, can be equally 
acted upon in shaping, one-half the heating will be 


nected 

applied at right angles to the line of the hammer 
The links connecting the two hammers 

constitute, in effect, a toggle joint, the steam 

piston being attached when the links meet in the 

centre, 

The steam cylinder is set at some depth in the 
earth below the plane upon which the  hnanens 
move, and even when the heaviest work is done 
there is no to be felt when standing 
near the” hammers,'as there always is with those 
that have vertical movement and are single acting. 


The apprentice is recommended to procure and 
study drawings of hammers as a most in- 
teresting example of modern engineering practice. 


As drops bear & elose analogy to steam hammers 
and press f , hot used to any extent in ma- 
chine shops, it hardly be worth while to devote 
any space to forging machinery of this class, the 
purpose being to treat of what the apprentice will 
meet in the smith’s shop and to confine explanation 
so far as possible to what is in common use. 

(To be continued.) 


FOREIGN AND COLONIAL NOTES. 

Canadian Iron Ore.—Mr. Pussey, of New York, has in- 
spected the Baldwin ironstone deposits. He is said to have 
been much impressed with the results of his examination, and 
to expect to prodace pig with anthracite coal for 20 dols. per 
ton. 

The United States Navy. —The first of eight sloops of war 
ordered to be built by the United States Congress has just 
been launched at Portemouth, New Hampshire. The steam 
frigate Vandalia, rebuilt at the Charlestown Navy Yard, 

unched. 


has also been la 

Gas in Victoria.—Gas companies appear to thrive at the 
Antipodes as well as in England. Thus the Williamstown 
(Vietoria) Gas Company has just declared a dividend at tho 
rate of 8 per cent. per annum. 

German Canals.—Dr. Friedenthal, the new German 
Minister of Agriculture, to carry out an extensive 

stem of denale in the of Prussia and Pomerania. 

his great canal dates from the days of Frederick the 
Great, but “ have impeded its realisation hitherto. 

Californian Granite.~California is beginning to use ite 
own granite for building purposes, of 





importing 
ite at great expense from ts or elsewhere. 
t one time California even received granite from China. 


The German N. her seventh 
ironelad. Another ai be in 1, 1875. Twelve 
armour- corvettes of 3000 tons bour defence 
purposes are also in course of 

Coal 313,044 tons 


saved. A OI, this yous, Belgium cvoah fed $421,519 tons of 
Another consideration to be gained by equal | of : 2,262,082 tone went to France. ; 

action on both sides of large pieces is the quality Of | jmerican Western Union 

the i uced, which is] generally improved | Company has its lines from 

by the of the shaping processes, and injured aie © Sere Fall, where it has an office 

by.too frequent heating. in the House. An extension of the of the 


- This loss of effect by the inertia of the piece acted Hulls Seen Conny tn Sees OO, New Hamp- 





: > shire, where be connected with the new Transatlantic 
10 being as the relative weight of the hammer | cabie has completed line has been equipped 
iad the piece, it follows that the loss increases poy a ae — 
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GRAMME MAGNETO-ELECTRIC MACHINE. 
(For Description, see opposite Page.) 
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they were merely used as a magnetic magazine, and 
consequently require a separate current. 

These modifications greatly simplify this beautiful 
magneto.electric apparatus, without in the least dimi- 
nishing its power. On the contrary, it is found that 
the speed of rotation may now be raised from 300 to 
500 revolutions per minute without occasioning any 
ineonvenience, whilst a current is evolved propor- 
tionally stronger. No sparks have been observed at 
the contact of the metallic brushes, and no increase of 
temperature has been noticed either in the ring or 
in the electro-magnets. This is of primary im- 
portance, because the sparks are injurious to the 
machine, and the internal resistance rises with 
every increment of heat. This was precisely one of 
the inconveniences of the Westminster Clock Tower 
Machine, and its removal must greatly contribute 
to the economy and efficiency of the apparatus, 

The new machine as constructed for electro- 
typing establishments is shown in Fig. 1. (For this 
and the other illustrations of the Gramme machine, 
we are indebted to our Paris contemporary, the Revue 
Industrielle). Tta weightis 390 lb. The wire on the 
armature and the electro-magnets weighs 103 Ib. 
It is 21.5 im. long and 23.5in. high, At its normal 
speed, it deposits 2] ounces of copper perhour. It 
thus requires leas room than that of 1872; its weight 
is reduced three-fourths, the copper is but little over 
one-fourth the quantity formerly used, and there is 
an economy of 30 per cent. in the driving power, 
while electrolytic deposit remains the same in 
quantity and quality. 

These very dispositions gave rise to an electrical 
pashomenen. which must have occasioned some em- 

arrassinent in the beginning. While the armature 
was in rapid motion, the current flowed on uni- 
formly in the same direction ; but it was observed 
that whenever it was stopped, either accidentally or 
voluntarily, a secondary current of inverse direction 
was produced. ‘The poles of the electro-magnets 
were instantly changed, thereby reversing the direc- 
tion of the armature current. It followed, unless 
the conductors were also reversed, that whatever 
electrotyping process was carried on before, would 
now be partly undone. This phenomenon might 
have been expected from the introduction of the 
electro-magnets into the circuit ; for by the simple 
principle which underlies all magnetic induction, an 
inverse current must have been produced as soon as 
the rotation ceased, as may easily be shown by 
Faraday's celebrated experiment of 1832. To meet 
this difficulty, M. Gramme has devised a little ap- 
pendage which automatically interrupts the current 
as soon as the speed of the armature has reached a 
certain minimum, This is effected by a small piece 
of metal, similar to an ordinary keeper, aud carry- 
ing a counterpoise. This circuit-breaker, if we may 
so call it, connects the brushes with the electro- 
magnets. So long as these are strongly magnetised, 
they overcome the weight of the counterpoise, and 
retain the circuit-breaker in contact with them ; 
but when the speed of the armature has fallen to its 
minimum, their feeble attractive power is insufficient 
to equilibrate the opposing weight, and the circuit- 
breaker is decached, disconnecting at the same time 
the armature and the electro-magnets. ‘The se- 
condary induction currents are prevented, and conse- 
quently the poles of the magnet remain unchanged. 

In order to show more forcibly the effects of all 
these modifications, M. Gramme took one of the 
earlier machines and made the required alterations. 
Instead of its usual 21 ounces of silver, it now de- 
posited 74 ounces per hour. We may add that 
Messrs. Christofle and Co., impressed by such re- 
sults, have ordered six of the new machines for their 
Daria establishment. 

M. Gramme has also devoted his attention to the 
light machine. The new apparatus, Fig. 8, differs from 
the old one chiefly in its size, which is smaller, and 
also in the di«position of the electro-magnets. In- 
stead of being placed in a straight line, these are 
now arranged in the form of a triangle. In this 
special form of the apparatus the two armatures are 
still retained, and matters are so contrived that the 
current may be used for one or for two lights simul- 
taneously; or again, the current from one arma. 
ture may be transmitted round the electro-magnets, 
and that from the other used externally. This ma- 
chine weighs 1540 lb., its height is 35 in., and depth 
25 in. The wire of the electro-magnets weighs 
396 Ib.. and that round the armatures 88 lb. It 
produces a normal intensity of 500 Carcel burners, 
which, however, may be nearly doubled by in- 
creasing the rapidity of rotation. When the current 





a light equivalent to 150 Carcels. 

This improved apparatus has been further modi- 
fied. The latest form is identical in appearance with 
that used for electrotyping purposes ; that is, there 
is only one armature revolving between the elongated 
ope of an electro-magnet. It is shown in Fig. 7. 

t may be observed that the number of coils is great, 
as this is necessary in order to obtain tensional 
effects. It will also be noticed that there are two 
sets of current - collectors on each side the poles. 
Two distinct currents are thus obtained, which, by 
means of the longitudinal cylinder placed at the 
base of the machine, may be connected together 
for quantity or tension as the case may require. It is 
also found that this disposition has the additional 
advantage of contributing to prevent the occurrence 
of sparks at the collectors. It weighs 402 Ib. ; 
the covered wire has gh on og weight of 104 Ib. 
It is 22 in. in length idth, and its height is 
24 in. It produces a light equal to 200 burners; 
but this intensity may be much increased, as shown 
by the following Table, which shows the mean of 


ten sets of experiments : 














ii: 
3 >. 
2 i RemMarxs. 
28 | 2 
659 77 Neither heat nor sparks observed. 
850 125 0» ” 
880 150 ” ” 
900 200 ” ” 
935 250 A litttle heat, no sparks. 
1025 | 290 Both heat and sparks. 


But besides these large light- machines, M.Gramme 
makes others of only 50 or 100 burners. These 
are intended for workshops, foundries, halls, &c., 
in which places they may be used with decided 
advantage. ‘There is a yet smaller type specially 
constructed for the laboratory and lecture table. 
In these the electro-magnet is replaced by a per- 
manent magnet, which is placed vertically in some, 
Fig. 2, and horizontally in others, Fig. 5. M. 
Breguet, who constructs these smaller machines, 
has introduced a further modification by the adop- 
tion, Fig. 3, of M. Jamin’s new magnet,* which 
gives better results than the ordinary steel magnet, 
diminishing at the same time the cost of the ap- 
paratus. 

All these machines afford a very striking instance 
of the transformation of energy, viz., of motion into 
electricity, and conversely of electricity into motion. 
This latter may easily be shown by connecting the 
two collecting brushes with a galvanic battery. As 
soon as the circuit is completed, the armature begins 
to revolve with a speed proportional to the strength 
of the current. This same experiment may also be 
repeated and with enhanced effect by means of two 
of the educational machines just mentioned. If 
they are placed so as to form one circuit , it will be 
seen that by rotating one armature, the second one 
is set in motion and reciprocally. If the direction 
of rotation be suddenly reversed, the second arma- 
ture will suddenly stop, and almost directly recom- 
mence revolving in the opposite direction. Another 
very striking experiment bearing on this subject, is 
made by introducing alength of platinum wire into 
the circuit. While the two machines are in motion 
the temperature of the platinum is not affected ; 
but if one be stopped by an attendant, the wire is 
raised to a sod eat, thus rendering visible the 
mutual convertibility of heat, motion, and elec- 
tricity. 

Another useful application of this machine is the 
transmission of energy from one place to another 
situated at a considerable distance. This is effected 
by connecting the two machines by thick wires, or 
better still, by a metallic cable. The loss of force 
will depend upon the resistance of the conductor. 
Several experiments of this kind have been made 
with interesting results. 

It may also be interesting to observe, that as a 
very small motive power equals a large number of 
voltaic cells, so a considerable number of the latter 
would be required to produce a smal! amount of me- 
chavical oak This is well illustrated by the fol- 
lowing experiments, which were made with quart- 
size Bunsen elements, and a small machine mounted 
with Jamin’s magnet. 

We cannot conclude without referring to another 








* For description vide ExGIyEERING, vol. xvi, page 333. 





is admitted through two regulators, each one gives!small machine constructed by M. Gramme. The 


armature is wound with two wires of different 
gauge, and is moreover provided with two sets 
of collecting brushes. By this arrangement, 
& quantity current proceeding from a battery 
is readily converted by the apparatus into another 
of high tension. This modification might be turned 


y 











Number of | Numberof Revolutions! Force in Foot- 
of the Armature. Pounds. 
2 760 2.2 
3 810 73 
4 1000 11.4 
4 900 12.9 
5 1100 18.0 
6 1000 24.2 
7 1100 29.8 
8 1100 36.0 
s 900 34.6 
9 1500 36.7 
10 1700 39.6 
10 1800 44.6 








to account for telegraphic p ; but the idea 
does not seem to have been practically carried out 





yet. A very field of utility is thus opening to 
the Gramme i 
PHOSPHOR-BRONZE. 


Paoressor Sraxoensere, of the Academy of Arte and 
Sciences, Berlin, has made a valuable series of ex. 
periments on the toughness and strength of phoephor-bronze, 
and the translation of his —. which we append, will, 
- believe, be read with m interest. The report is as 
follows: 

“T am happy to state that all the trials which I have made 
with the phosphor-bronze metal clearly demonstrate its 
greater toughness over ordinary bronze or brass. The last 
three bars received from you were of forged phosphor-bronze, 
and were expected to be of extreme toughness; the trials I 
made, however, showed @ more moderate and unequal resist- 
ance than the unforged phosphor-bronze ; but on the other 
hand produced a most unex and gratifying result by 
ite immense resistance to torsion. 

“ The first bar which I tried resisted without rupture : 


Tons per 
sq. in. 
3,871,500 bends right and left at a strain of 14 
1,996,900 ” ” ” 15 
1,690,000 - ~ - 16 





Total 7,458,400 bends to meet bt, and the same number to 
the left. 

** As the springs of my machine were too weak to increase 
the strain I was compelled to substitute a slighter bar, which 
has, up to the present moment, resisted as bravely as its pre- 
decessor, having until now withstood without rupture : 

ons per 


- i. 
500,090 bends right and left at a strain of 16 
600,000 ” ” ” 16 
400,000 ” ” ” 17 
494,000 ” » ” 18 


Total 1,994,000 bends to the right, and the same number to 
the left. 


“As soon as my special machine is repaired, I will con- 
tinue the experiments—firstly, by completing the 2,000.00" 
bends, and afterwards increasing the strain to 19 tons. After 
each half million bends right and left, I shal) increase the 
strain up to 20 tons, and so on, until a rupture is effected. 

“ How long it a | be before these trials are completed, | 
cannot now eay, but I consider the result of the experiments 
already obtained to be of high value. 

“ Asa proof I submit that a bar of Westphalian iron broke 
after 215,653 bends in both directions at a strain of 12 tons 


square inch. 

“According to Wohler’s experiments (see Builder's 
Journal, 1870),* a bar of Krupp’s cast steel taken from an 
axle, resisted the following number of bends in two opposite 
directions : 


273,800 at 10 tons strain per square inch 


253,800atil i, 

291,100at12 =, 9 

251,850 at 13 ” ” 

187,500 at l4 ” ” 
1,258,050 together 


“This bar therefore at an average strain of 12 tons resisted 
one million and a quarter bends, another, at a strain of 14 
tons, about one million bends, whilst, according to my show- 
ing above, one bar of phosphor-bronze resisted 74 millions 
of bends at an average strain of 18} tons, and is not yet broken, 
and the second and slighter bar has up to the present resisted 
without rupture nearly two million bends at an average strain 
of 164 tons! As soon as the second trial is completed, I will 
commence a third, and then several other trials, to make sure 
that the successful results described above are not in any 
way attributable to accident.” 

Lospos Associations or Foremsy Enoisexrs aD 
Draveutsmey.—On Saturday, December 5th, Mr. Joseph 
Stewart, of the Blackwall Iron Works, will read a paper 
before the members on a “Continuous Ex ion Engine. 
The sitting will be opened at 7 p.m., at the City Terminus 
Hotel, Mr. J. Newton, C.E., in the chair. at = 

* A series of articles Wohlers experiments were pub- 
lished in thz eleventh vhene of ExGingenine. 
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engine of English make of 6 tons weight, which being too 
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AMERICAN RAILWAY CONSTRUCTION 
AND MANAGEMENT. 

Art the third Ordinary Meeting of the Session, 1874.75, of 
the Institution of Civil Engineers, held on Tuesday evening, 
the 24th inst. Mr. Thomas E. Harrison, President, in the 
chair, the paper read was on “The Pennsylvania Railroad, 
with remarks on American Railway Construction and Ma- 
nagement,” by Messrs. Charles Douglas Fox and Francis 
Fox, MM. Inst. C.E. Of this paper the following is an 
abstract. 

The author stated that the Pennsylvania Railroad con- 
sisted of a main double line from Philadelphia to Pittsburg 
—a distance of 354 miles—with nine branches of an aggre- 
gate length of 263 miles, or a total of 617 miles. The total 
length of single line, including sidings, was 1226 miles; 
besides which the company leased or worked an additional 
length of 1947 miles, chiefly single lines, The cost of the 
railroad, with stations and rolling stock, had been 33,806,000 

is., or about 10,0002. per mile. 

The earthworks of the main line were heavy in many 
parts; and the inclines carrying the railroad over the Alleg- 
hany Mountains, although the gradients were moderate in 
comparison with those on other , were amongst the 

t important of the kind in America. The gauge was 4 ft. 
Qin. The width at formation level, on embankment, was 
o4 ft. Sin. and in cuttings, in ordinary soil, 32 ft.,and in 
rock, 28 ft. There were numerous bridges for carrying 
the railroad over streams. The Mount Union Bridge, of 
five spans of 121 ft. 6 in. each, had three main trusses with 
the railroad on the top. These trusses were constructed 
upon the stiffened triangular system. To support the upper 
member and convey the strains more directly to the 
abutment, a short strut composed of two channel irons 
with distance-pieces, was inserted in the middle of each 
bay; the point of janction of this strut with the diagonal 
and the top flange being again tied to the adjoining vertical 
in the direction of the middle of the bridge. There were 
eight tunnels of the aggregate length of 2646 yards, the 

ngest being 1204 yards. The mt way or track on 
the main line was of unusual ee for an American rail- 
way. The standard section of rail now used weighed 67 Ib. 
per yard, and was of steel, 44 in. high, with a base 4in. wide. 
There was no general system of signals, and even indicator 
signals were uncommon, The old form of sliding rail was 
almost universally adopted in lieu of the switch. The traffic 
was regulated by telegraph. The different classes of loco- 
motives were designated by the first seven letters of the 
alphabet; but there were only three well-marked types, viz., 
the eight wheel, the ten wheel, and the “ shifter,” or shunt- 
og engine. The greatest importance was attached to inter- 
cbangeability of parts. An idea might be formed of the 
uniformity existing among the several types from the fact. 
that whilst 112 patterns were required for one engine, 147 
ncluded all the seven classes, exclusive of the tender, which 
was alike for all. The locomotives had leading trucks of 
the variety known as the “ swing centre.” The trucks had 
chilled cast-iron wheels. Steel wheels had been tried, but 


would not bear the severe work of guiding the locomotive 
over the sinuosities of the line. The weight of a cast-iron 
wheel of a passenger car was 525 |b.; it cost about 4/. 

tling, and had a life of at least 100,000 miles. The metal 


was charcoa! iron, having a tensile strength sometimes 
reaching 18 tons per square inch, and averaging nearly 
) tons per square inch. The driving wheels were of cast 
with hollow spokes, counterbalanced with lead. 
hey were fitted with steel tyres, except for shunting 
engines, where chilled tyres were more durable. The 
lers were of soft crucible steel, the shell of the larger 
nes being 3 in. thick, and of the rest ,°, in. thick. ‘ The fire- 
x was also of steel, } in. thick, with the exeeption of the 
tube-plate, which was 7, in. thick. The passenger cars, 
neluding sleeping cars, compartment, vestibule, parlour, 
iwing-room, and “ silyer-palace” cars, all of which were the 
result of a pressing necessity for the invention of new super- 
tives of excellence, many of the public being too nice to 
t avel simply first clase, resembled those in general uso on 
the best railroads of the States. The weight of an old- 
hioned sleeping car was 20 tons, of a “ palace car’ 26 tons, 
ceiving in one case 17 ewt., and in the other 21fcwt. to each 
passenger. The care were lighted by ordinary coal gas, com- 
ssed to about 300 1b. per equare inch, in tanks under the 
hedy of the car. The Westinghouse pneumatic continuous 
brake had been im general use for several years. The goods 
wagons or freight cars were of five kinds. The whole of the 
r lling stock was provided with combined central buffers and 
drawbars, and the trains generally were loosely coupled. On 
the Pittsburg section of the line water troughs, similar to 
hose on the London and North-Western Railway, were laid 
wn to supply the locomotives when running at speed. By 
their use the express trains were enabled to run regularly 
m Altoona to Pittsburg, a distance of 117 miles, without 
topping, in four hours, or at an average speed of nearly 
miles an hour. 
Leaving out of consideration some unimportant tramways 
ened between 1826 and 1831, and worked by horse power, 
American railroad construction fairly commenced in 1831, 
vhen a section of the Baltimore and Ohio Railroad, about 60 
niles in length, was first worked by steam power, the engine 
being of American construction. The Mohawk and Hudson 
Railroad was opened and worked in the same year by an 


heavy, was replaced by an American locomotive of 3 tons 
weight. The gauge of these railroads varied from the 6 ft. 
cauge of the “ Erie,” through the gradations of 6 ft. Gin., 

t., 4 ft. 10 in., 4 ft. 9 in., and 4 ft. 8 in., to the 3 ft. gauge of 
he Denver and Rio Grande, a line of considerable length. 
Where timber was abundant, wooden railroads had some- 
times been introduced. The permanent way then cost about 
2401. per mile. The severity of the climate in the Eastern 
“tates added greatly to the cost of maintenance. Moderate 
{a's of snow were cleared by a small plough attached to the 


days often elapsed before the line could be cleared. Progress 
in railroad construction in the United States had not ex- 
tended hitherto, in any great measure, to lines for the daily 
use of those who dwelt in the chief cities. Whilst this was 
true of the large centres of trade, it was curious, on the other 
hand, to notice how main lines were carried on the level, 
and without protection, through the streets of considerable 
— the express trains often running through without 

pping. 





EEE 


INDIAN PUBLIC WORKS DEPARTMENT. 
To rue Eviror or Exotnerrina. 

Srz,—The opportunity > a have have so kindly afforded 
the civil engineers in the Indian Department of Public Works 
of ventilating their grievances in your valuable journal is, I 
feel confident, ly appreciated by member of the 
ae ee letters which have been pub- 

in your paper have the effect of causing parents and 
guardians to give the subject the consideration it deserves, 
those letters will not have been written in vain. 

We, who have committed ourselves to the service, and 
whose appeal for more liberal pension rules is yet unanswered, 
look to the students of Cooper's Hill to assist usin this matter, 
and they may be assured that unless they heed the warnings 
of those who have gone before them, and unless they en- 
deavour to obtain more favourable terms as to pay and 
pension, they will, ere many years have , bitterly regret 
their indifference. This is no morbid v of the case, but 
the simple truth. 

Some few years since, I admit that promotion, and with it 
increased pay, was fairly rapid ; but now things are quite 
changed. In proof of which I will quote from the official 
returns of a local government. The chief engineer (1st grade) 
and secretary to government attained that rank in twenty 

ears. 


engineers were from seven to eleven years attaining that 


without promotion. So that it is no exaggeration to say that 
the probability of a Cooper's Hill man being a Ist grade 
executive engineer in twenty-five years is very small. This 
means that he will never get more than 95/. a month, and 
will retire on a pension of 4001. a year (minus exchange) a 
worn-out old man. 

I would advocate the abolition of all grades except the 
general grade of assistant, executive, superintending, and 
chief engineer, and the adoption of yearly increments of 
salary. Assistants to serve as such for six years, and to rise 
to 500 rs.amonth. Executives to commence on 600 rs., and 
to rise to 1400 rs. in fourteen years. Superintending en- 


coupled with the increased prices of the necessaries of life, 
call for more generous treatment in the matter of pay. 


we entered the service under obviously different conditions, | i 
The pension rules are too well known to necessitate a repeti- 


medical leave, or service before the age of 22, before he can 


favoured service, 25 years’ service, of which four years may be 


not asking too much that we should be put on the same 


this country favoured our petition and recognised the justice 
of our claims, but the India Office, presided over by His Grace 


has rested. Now, however, that another king reigns in 
Westminster, 1 think an effort should once more be made, 


students. 
“ Ong or Erent.” 








ROCK BORING. } 
To rue Epiror oy Enciyeerina. 


on board the 


The Ist grade executive engineers attained that rank in | Motion as @ new arrangemen . ‘ 
seven to eleven years’ service, and have remained in that | 2umber of applications. We must remind you that this 


rank from nine to thirteen years. The 2nd grade executive patentod by Me Mt aria ‘om ant has already been te 
rank,and there are good men in that grade who have not ed in your journal, une /, . e are proprietors 
had a step of promotion i nine and a half years. Men in aca pay Spee applied it to many of Her Majesty's 
the 3rd grade have not had a step for six years, in the 4th | Yes? he ng pon: 
grade arneeie six years, and ~aunens rr pena Pane there | #!80 been applied under license from us by the Montreal 
are men who have been serving for four and a half years | Ocean —— Company and the Cork Steamship Com- 


i 
tion of them here, suffice it to say that a civil engineer must | w 
serve thirty years in the country, exclusive of furlough, | furnaces which are rapidly app g 


apply fora retiring pension, of perhaps 4001, a year, and pre- ri : : 
ps A he avails himself, during his service, of the six years finished a ee ate — hat end eral taille 
of leave to which he is entitled, he will be 58 years of age. | (0 Ron cae — om ao aelin Sp ahumiae, She 
Compare these rules with those of the covenanted service ton’ b & moet & gue — <= Ay Bl. Q 
and their manifest injustice is beyond question. In the more | Pet 4 Dut m maggie ee eee 
—— —— ~~ of wr an m ~. a 
a - . os . a -. « | secured. esers. Fox, » am ewport Rolling 
spent in England, qualifies for retiring pension. Surely it is Mills, Middiesdrough ; the Darlington Iron Company, Dar- 
Nr . : lington; the Bishop Auckland Iron 6, Bishop Auck- 
footing as these gentlemen, whose duties are in no respect, _—- 7 ; gt is - 
more arduous ham ont. We have petitioned for such rules, yo . ad se —— _— oan Fir H iepaet 
and I believe I am right in saying that the Government of — > ore ah - 
Company's rail mills, West Hartlepool; Mr. Abbot's works 
<. a t and Messrs. 9 Darna — — 
erat rail mills at Middlesbrough, are idle. Is is caleu that 
of Argyll, would not lend a willing ear, and so the matter | .1 344 7009 men are pera employment. The winter pso- 


and I commend these remarks to the consideration of all in- | ~- - 
; : - — >. ors Li red by Cle firms, and 
terested in the subject, and especially to the Cooper’s Hill ps he ily get te A ’ veland 


Co., iron shipbuilders, 
S1x,— With reference to some recent correspondence on the | for 


in 
Signed Thomas J. Bewicx. 
November 24, sera. ) 


SELLERS’S STEAM HAMMER. 


To rus Epiror ov Evatsrenina. 


Siz,—In i of 20th inst , we observe an illue- 
trated dencsigtion of Sellers's Patent Steam Hammer. Will 
you have the goodness to state in your next that we are the 
sole manufacturers in Europe nder 
Messrs. Sellers's patents, and oblige 

Your obedient servants, 
May.ove, Auiiort, asp Co., 
: Per Tros. Cantreie. 

Bloomsgrove Works, Nottingham, and 45, Rue d’ Elbeuf, 

; Rouen, France, Nov. 23, 1874, 








STEAM STEERING GEAR. 

To ras Eprtor or Esxotyenzina. 
Sin,—In your notice of the steam steering engine fitted 
Castalia, you describe the action of the valve 
it and one susceptible of a 


ocean steamers. It 


. Messrs. and Hardingham must have 
n in ignorance of this, otherwise we feel sure they would 


not have claimed the credit of its application. 


We are, Sir, your obedient servants, 
Gronor Fournsrer asp Co. 
Vauxhall Foundry, Liverpool, November 25, 1874. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was again 


gineers to be paid on the same principle. A man would then | a large attendance on ‘Change at Middlesbrough, but next to 

have something to look forward to. The Department of | nothing was done. The price of iron was the same as last 

Public Works is the great spending department of the State, | week, being based upon 64s. per ton for No. 3. Makers 

and the onerous duties and responsibilities of its officers, | begin jogs be: more —_ view of the future. it is a 
curious fact that alth 


the finished iron works in the North 


} of England are so the pig iron finds a ready market. 
As regards the pension rules, our native clerks and subor- | There are practically no 
dinates enjoy the same advantages as their superiors, although | The exports are large and a 


of ps iron in Cleveland. 
= of iron is being sent 
nto Scotland. All the blast furnaces in operation are work- 


=o and it is expected that in a short time the make 
i hi 4 


be id 





d by the blowing in of new 





The Finished Iron Trade.—It is a long time since the 
condition as it is 


are most dismal, It is that after the turn of 
year the finished iron trade will improve, a few contracts 
trade generally will 


Shipbuildiny and i —Inquiries are falling off, 


Engineering 
and the notice of empioyers on the northern rivers to reduce 


he wages about ten per cent. is causing some apprehension. 
Jn the Tees, the shipw: of Messrs. Raylton, Dixon, and 
have been on strike 


shorter bours for seven weeks. Mr. Dixon has offered to 





to refer the 





relative merits of the diamond drill as ag 
of boring, possibly the information contained in the enclosed 


conclusive than any amount of argument. 
I am, Sir, your obedient servant, t 
Epwis J. Hosycuvacn, Secretary. 


Haydon Bridge, Northamberland. 


Rock-Boring Company, Limited, 2, Westminster Cham- 
bers, London. 
Bohmish Brod Bore Hole—Extract from Letter, 
November 19, 1874. 


On the 8th inst. the depth was 1931 Vienna feet, —_ 
2001.4 English feet. At commencement bored 35 ft. when 
stopped by fall of 








weatcher; but for heavy drifts Te of more ela- 
borate construction were necessary; and, even with these, 


t other syst comp 
; question to arbitration; but the men have declined, and re- 
report of a boring completed to over 2000 ft. in one week | main on strike. The men employed in the yard—about 1100 
under four months, including all stoppages, will be more | —disagree with the action of the shipwright. Mr. Dixon 
has now heen reluctantly compelied to give notice that, unless 


nd, 13 ft. more, equal to 48 ft., lined | rather better. There is a good 
with 5-in. tubes and then bored up to 96 ft. with 4-in. crown. ! are in much better request owing to the cold weather. 


the matter, and has even agreed 


he dispute with the is arranged by the 30th 


RCI . instant, he will close the . This is a most serious matter 
From Thomas J. Bewick, Civil and Mining Engineer, | for Middlesbrough, and it is ; 

, é : come to some srrangement which will prevent the of 
To Major Beaumont, M.?., Managing Director Diamond | 4 large establishment like Messrs. Dixon’s yard. 


that the sbipwrights will 


Middlesbrough and Stockton Street Tramway.—To-day 


an experimental trip was made over a portion of this tram- 
way at Middlesbrough, and prov: rh i 
Actual boring was commenced on the 16th of July last. one ort tramway will be opened for public use in 


ed very satisfactory. It is 


The Coal and Coke Trades —The coal and coke trades are 
for coke, and coals 
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FOR THE NORTH-EASTERN 


RAILWAY. 


CONSTRUCTED BY MESSRS. NEILSON AND CO., GLASGOW, FROM THE DESIGNS OF MR. E, FLETCHER, LOCOMOTIVE SUPERINTENDENT. 




















Tue subject of our two-page illustration this week, as 
well as of the engravings on the present and opposite page, 
is one of a type of passenger locomotives constructed by 
Messrs. Neilson and Co., of Glasgow, for working express 
traffic on the North-Eastern Railway. These engines, 
which were built under the direction of Mr. E. Fietcher, 
the locomotive superintendent of the North-Eastern line, 
are employed in running the Scotch express and other fast 
trains between York and Edinburgh; these trains, which 
are composed of from 12 to 16*vehicles, ranning from York 
to Newcastle, from Newcastle to Berwick, and from Ber- 
wick to Edinburgh without stopping at intermediate sta- 
tions, and at an average speed of 45 miles per hour. 

As will be seen from our engravings, the engines have 
inside cylinders 17 in. in diameter with 24 in. stroke, and 
four-coupled wheels 7 ft. in diameter. The tractive power is 
17* x 2 — 289 x 2 


7 
‘ 


thus — == 82.57 Ib. per each pound 
of effective pressure per square inch on the pistons. The 
total weight of the engine in working order is 384 tons. 
Our engravings are so fully detailed and dimexsioned 
that it will be unnecessary that we should give any length- 
ened description of the engine under notice; but we may 
direct attention to some special points and also give some 
particulars of proportions which are not recorded on the 
illustrations. The boiler is, as will be seen, of the fiush- 
topped type, and bas a large barrel of moderate length. 
The tubes are of small diameter—only 1f,in. The fire- 


box—which is provided with a brick arch and with a fire- 

door having provision for the admission of eir—is very 

roomy, and altogether an ample amount of heating surface 

ms — Thus the heating and firegrate surfaces are as 
lows 











Heating Surface : aq. ft. 
Tubes (outside) 1110 
Firebox... ee 98.5 


Total 1208.5 


Firegrate area . 


Sectional area of "tubes, ‘disregarding ferrules 2.33 
Ratios : 
Number of diameters in length of tubes ... 82 
— by surface divided by Segue " 
75, 
engute area divided by sectional area of 
tubes 6.86 
Firograte aren vided by least sein aren nee 


of chimney 


The wheel-base is long, namely, 16 ft. 1 in., but the lead- 
ing wheels are allowed some lateral play, the axle-boxes 
being arranged to allow for this as shown in the general 
plan. The leading axles, it will be noticed, have very long 


0 ove 


| bearings (12 in.), an excellent thing when side play is 


allowed, as it diminishes any tendency towards canting and 
uneven wear of the bearings due to the movement of the 
axle-box under the plate on which the spring pin bears. 
As shown in the sectional plan, also, brass rings are intro- 
duced befween the axle-boxes and the bosses of the leading 
wheels, so as to give additional lateral bearing if required. 
In connexion with the axles it may be noted that they are 
all tapered at the parts forming the wheel seats, the amount 
of taper being 1 in 100. The wheel tyres are 6 in. wide— 
a greater width than is usually adopted, but one which 
enables a good wide bearing to be retained on the inner 
tyres, while enabling Beattie's lip-fastening to be adopted, 
as shown in the sectional plan. 














——-——_-~ <~ 


The cylinders are placed horizontally with the valve 
chest between them, the only special point requiring notice 
in connexion with them being the means provided for dis 
charging a portion of the exhaust when desired throngh « 
24-in. cock fixed below the steam chest, as shown in the 
longitudinal section, and in the cross section through the 
smokebox on the opposite page. This arrangement affords 
a convenient means of reducing the blast when required. 
The pistons are of cast iron with cast-iron rings. The 
cylinder ports are 15 in. long, the steam ports being 14 in. 
and the exhaust port 34 in. wide. The slide valves have 
1} in. outside and yy in. inside lap. The maximum travel 
is about 44 in., the eccentrics having a travel of 64 in., and 
the end centres of the expansion link to which the eccentric 
rods are coupled being 17} in. apart, while the maximum 
movement of the link in reversing from fore to back gear is 
9} in. The fore gear eccentrics are set with an angular 
advance of 1114 deg., and the back gear eccentrics with 
one of 1103 deg. “t. eccentric rods are long, namely, 
5 ft. 64 in, between centres, aod the general arrangement 
of the valve gear is clearly shown in the engravings. The 
eccentric sheaves, which are 3 in. wide, are of cast iron, 
and the eecentric straps are bushed with the same material. 
The reversing is effected either by lever or screw at plea- 
sure. 

The engine has inside and outside frames, the former being 
1} in. and the latter 1 in. thick. They are well connected 
by cross stays, as shown in the engravings. As regards the 
general fittings of the engine, we may remark that it is 
provided with a brake applied to all the coupled wheels, an 
arrangement which deserves to be more widely adopted, as 
it has practically morethan duuble the brake power under the 
immediate command of the engine driver. The engine is 
also provided with sand boxes having sand valves opened 
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| —<— 
simultaneously on both sides by levers on a shaft which 
extends across the back of the firebox, and which is pro- 
vided with conveniently placed handles on each side. The 
footplate is protected by a cab, and, as will be seen from 
the elevation on the preceding page, the general design of the 
engine is very neat. Altogether in fact the engine is of a 
type well suited to the class of traffic it has been designed 
to work. 

The tender belonging to the engine we have described is 
also shown in elevation on the previous page. It is, as will 
be seen, six-wheeled, and carries 2200 gallons of water and 
3 tons of coal, its weight in working order being 26 tons. 





SOCIETY OF TELEGRAPH ENGINEERS. 

An ordinary genera! meeting of the Society of Telegraph 
Engineers was held at the Institation of Civil Engineers on 
Wednesday last, Sir William Thomson, President, in the 
chair. 

A r was read on “ Earth Borers for Tel ph Poles,” 
by fr John Gavey, M.S.T.E., of which the following is an 
abstract. 

In the present age, when labour is daily becoming more 
costly, and labour-saving appliances are gradually super- 
seding mere a strength in all mechanical operations, 
it may be well to inquire what improvements have been in- 
troduced with the object of reducing the expenditure of 
manual force in, and the cost of, the erection of tologrens 
poles. The old method of digging « post-hole by means of a 
epude and,pickaze is so well known as to need no description. 
Some years ago @ pole 24 ft. long by 5 in. diameter at the 
top was consid a fair length for a main line. Now, 
lengths of 28 and 30ft., with a misimum diameterof 6 in. 
at the top, are as a rule adopted. 

The depth at which it is customary to plant 
poles may rougbly be considered to vary from 4 ft. 6 in. fora 
pole 24 ft. long, to 5 ft. 6 in. for one 28 or 30 ft.; 6 ft. serving 
up to, eny, 40 {t., and 7 ft. for any height employed beyond. 

Now, the number of pole-holes which an ordinary labourer, 
accustomed to the work, will dig in a working day of ten 
hours, will obviously depend on the depth which he has to 
reach, and the soil in which the poles have to be planted. 
We may assume, as before indicated, that the average depths 
will very from 4 ft. Gin. to 5 ft. 6 in., and the soils may con- 
veniently be divided into: Ist, clay; 2nd, ordinary soil, re- 
quiring some use of the pickase; Jrd, hard gravel; 4th, 
chalk; and 6th, rock. 

It may be taken as the result of experience that the ave- 
rage number of holes which a workman will dig in ten hours 
is represented in the following Table : 





No.of Holes per Day. 





' 
So j 
| 4ft.@.in. | 5 ft. 6in. 
| deep. deep. 
Clay ose 6 5 
Digging soil 5 t 
Hard Gravel 4 3 to 3 


Chalk and rock may for the present be left out of consi- 
deration. For these there appears no alternative but the 
pickaxe, ber, spade, and, occasionally, blasting. 

It will of course be obvious that the most ready means of 
diminishing the labour involved by these operations will be 
the reduction of the size of the hole; for we actually require 
but a cylindrical space, varying from 10 to 14 in. in diameter, 
with an average cubical content of 3.5 ft. and a weight of 
materials of 876 lb. for a 4-ft. 6-im. hole; the contents of 


ph | erected. The shovel is 


angles to it, are two quadrants of sheet steel, one slightly 
bent downwards, which forms the cutting plate, the other, 
which occupies the second half of the semi-cylinder, is bent 
upwards, and serves to retain the débris as it is cut up by the 
lower plate. 

Marshall's borer is thus described in his specification : 

“ The auger blade is made of « flat plate or dise of metal, 
severed in a radial direction from the centre or boss, on which 
the blade is carried, to the circumference, the two ends of the 
blade thus formed being bent apart of a V in edge view. 
The edge or point which is bent downwatds OF projects from 
the lower surface of the blade forms > ope, edge, the 
earth removed thereby on the rotation of the auger passing 
through the radial opening between the two ends on to the 
upper surface of the plate, whence it is removed from time 
to time by raising the auger. Tho auger or blade is fixed at 
right angles on its shank or stock, whieh is formed with a 
squared end to receive the boss of the blade. The latter is 
secured by a tapering metal point screwed on to the extre- 
mity of the stock. point is provided with a quick spiral 
groove or grooves to form a rimer for the purpose of drilling 
a hole in advance of the boss of the auger, and so facilitate 
the etration of the latter. The stock of the auger is 
attached to two or more sections of tubes screwed ther 
and provided with sockets for the cross handle used for ro- 
tating the auger.” 

Bohlken’s borer is an instrument very similar to that intro- 
duced by Marshall. The principle appears to be exactly the 


same. 

These borers should invariably be accompanied bya narrow 
long-handled shovel and a puaner bar, so called. This bar 
consists of a long hollow rod, at one end of which is a chisel 

int for loosening the soil, breaking and removing stones, 
) ape the other a peculiarly-shaped punner head for ram- 
ming and consolidating the soil around the pole when this is 
to be of much service in re- 
moving stones and other obstructions which interfere with 
the passage of the auger. These augers are worked by two 
men who rotate them steadily, withdrawing them from time 
to time with their superincumbent load of soil. 

Spiller’s borer was found by the author to be very effective 
in sand, clay, and ordinary soil. It, however. was not so 
successful in gravel, as it would not bore through it. The 
whole of the material had to be disturbed and broken with a 
bar, the borer then simply acting as 4 spoon, and a somewhat 
clumsy one, to remove the débris. Moreover the radial 
opening between the plates appeared too small to admit of 
the passage of ordinary gravel and stones. It is, however, 

robable that the instrument might be so modified as to give 

r results with the last-mentioned soil. The i 
itself is very strong, will bear much rough usage, and does 
not appear likely to break or get dam by hard work. 

Marshall's borer is very effective in clay, ordinary soil, and 
gravel. It does not simply bore into the ground like a eom- 
mon screw pile, for then jit would be impossible to withdraw 
it. The actionof the cutter takes slice after slice of the soil, 
raising each through the height of the groove, thereby sever- 
ing it from the circumference of the hole, without otherwise 
disturbing its position. A small valve exists in the tapering 
point of the machine, which is movable by means of a lever 
or eccentric and connecting rod which passes down the hollow 
stem. The object of this is to admit of the introduction of 
air under the plate in such soils as would otherwise tend to 
form a yacuum on the withdrawal of the closely packed 
borer, thereby adding the weight of the atmosphere to that of 
the materials raised. 

The cutting plates, which are interchangeable, vary from 
10 in. to 12 in.in diameter. These sizes will, as a rule, serve 
for the majority of poles erected ; but the hole can, if neces- 
sary, be earily enlarged with a properly-formed shovel, by 
cutting down the sides and raising the soil with a borer. 

With this machine, a hole bas been bored a depth of 





one 5 ft. 6 in. deep being taken at 4.3 cubie feet, weighing 
460 Ib. 

Perhaps the earliest attempt in this direction was made in | 
Spain, where an instrument since known as a “ Spanish | 
spoon” was introduced. This was reported to have worked | 
very successfully. It may be said to have consisted of a} 
section, or are, of a circular meta! dise ; the chord of the are 
forming a cutting edge. The periphery of the dise was pro- 
vided with a ledge about two inches high, to retain what 
ever might accumulate on its surface, and the whole was | 
fixed at right angles to a long handle. To dig a hole with 
this machine, the soil was first loosened by means of a bar, 
and the machine being inserted, a circular or rotary motion 
was imparted to it, by means of its handle, whereby the 
loosened soil was accumulated on ite surface and removed 
from the hole. 

A similar instrument was tried in this country, but the 
results obtained were not so satisfactory as was expected. 

The average speed with which a pole-hole, varying from 
4 ft. to 4ft. 6 in., wae dug, did not exceed that of the ordi- 
nary method ; but of course an advantage was presented by 
the new system in the additional solidity of the pole when 
erected, and in the diminution of the quantity of soil which 
hail to be filled and rammed in. It was observed that after a 
depth of about 3 ft. Gin. had been reached the difficulty of 
loosening and collecting the soil appeared to increase, and 
the» of working to decrease, as the square of the addi- 
tronal depth, so that the plan did not at that time promise 
much success with deeper holes for heavy timber. 

The most marked improvement in the method of forming 
holes for telegraph poles appears to have been the introdue- 
tion of earth borers, amongst which may be mentioned those 
invented by Spiller, by Marshall, and by Bohiken. 

Ta most soils these instruments obviate the necessity of 
breaking op and loosening the materials with a bar, and 
moreover they collect the débris with much greater facility 
than is possible with a Spanish spoon. 

Spiller s borers may be described as a huge modification of 
the old-tashioned ship's auger. It consists of a plate of sheet 
iron, bent into the form of a semi-cylinder, attached verti- 
cally to a long handle. At the lower extremity, and at right 








5 ft. 6 in, in clay, by two men, in 20 minutes, and the 
erected and completed in half an hour; and holes in gravel 
have been opened up @ like depth, in a time varying from 30 
minutes to an hour with the same strength. 

There is obviously a very considerable saving of labour in 
filling in and ramming the bored hole, as compared with that 
dug in the ordinary manner. It may be mentioned that in 
boring through gravel, it is found necessary to drive the bar 
down the centre of the hole, well in advance of the borer, to 
admit of the entrance of the tapering point which forms 
the extremity, in order to get through the gravel at a fair 
speed. The ordinary rotating motion does the remainder of 
the work. 

Boblken's borers appear the same in principle as Mar- 
shall's, and would probably dovike work. The author has 
not used them. 

These borers have obviously one defect. They cannot be 
worked close to a wallor a hedge, positions where, in road 
telegraphy especially, it is frequently necessary to erect 
poles. This difficulty has been overcome by fitting one of 
the borers with an ordinary ratehet handle, lightening such 
of the parts as admit of it, and replacing the long tapering 
point by a shorter one, This modified instrument will bore 
m elay and ordinary soil, but in gravel it only acts as a spoon, 
the soil having to be broken up with a bar. 

The advantages of these apparatus may be summarised as 
follows : 

1. Speed.—A number of pole-holes can be opened out to a 
given depth, with the same force of men, in less time, than 
by ordinary methods. 

2. Diminution of labour in filling ic. 

3. Greater solidity of the pole thus erected. 

4. Less distarbance and mixing up of the soil, a point of 
some consequence in erecting lines of telegraph through 
private rty. 

6. The advaritage of being able to work in wet soils without 
baling or pumping. 

6. Saving of expense in sharpening and laying pickaxes. 

Among the disadvantages may be mentioned : 

1. Strain involved in raising the borers out of heavy soils 
with their load of débrie. 


2. The difficulty, and, with inexperienced men, 
rearing the pole inio tho hole, when the former is vey fears 


ility of the serew borers to fracture, and additions! 











first cost. 

Mr. Gavey, after the reading of the , explained the 
various apparatus and the of working them. 

A discussion ensued, interesting facts were ob. 


_Mr. BR. von Fischer Treuentfeid, 
the use of borers in Paraguay . 
General of Telegraphs to th. 
Graves, Bell, and Culley, of 
The general opinion appeared 
borers, whilst some contended 
that “spoons” were of geester utility; but it was generally 
conceded that any apparatus used must be accompanied by 
the pick and spade, — ile posses disuse in this 
country was principally to objection of men to new. 
fangled notions. - 

In reply, Mr. Gavey made out an excellent case for the 
use of be in this country in properly organised works. 
Sir William Thomson then wound up the discussion with 
some practical remarks, and a vote of thanks was carried 
to the author unanimously. 

A ballot subsequently took place, when 27 candidates 
were elected, isting of nine members, eight foreign 
members, and ten associates. In the course of the evening a 
numerous list of candidates was announced; there were 
13 foreign members and 28 associates and three students. 

The next was anhouneed to be on the %th of 
December, when annual ral meeting for the 
election of council and officers will be held. 


Mr. Charles Burton, 
Argentine Republic ; 
the Post Office T. 








NOTES FROM SOUTH YORKSHIRE. 


Suerrizip, Wednesday. 

The Newly Formed Colliery Propri Association. — 
This combination on the part of the district colliery pro 
prietors was last week duly regi under the designation 
of “ The South Yorkshire and North Derbyshire Coalowners’ 
Association,” the capital being nominally 500,000/. in shares 
of 101. each. The objects of the tion are mutual insur- 
ance against losses owing to strikes, lockouts, and a common 
organisation in cases of demands for bigher wages, &. 


Further Reduction in the Price of Coke.—It is stated that 
the price of hard washed coke for steel-melting purposes has 
been further “ reduced” to 19s. 6d. per ton in thia locality, 
and that in East Derbyshire it is being sold at as low as 14s. 
per ton. 


Messrs. G.and J. Brown and Company (Limited), Rother- 
ham.—At the a@nnual meeting of the shareholders of 
this company, held on y last at the works, the report 
was read in private, but it is said that there has been a con- 
siderable loss in the tyre department ; but that in the mill 
and forge departments an equabile profit has been secured. A 
dividend at the rate of 10 per cent. was declared, and the 
report was adopted. 

The Shire Oaks Colliery, Shire Oaks —It is understood 
that the Shire Oaks Colliery Company will shortly commence 
operations with a view to sinking a new pit near Clowne, 
North-East Derbyshire. A number of cottages are on the 
point of being erected near'the proposed site of the shatt, 
and are to be completed by February, 1475. The same com- 
pany’s sinking operations at Darfoulds, near Worksop, are 
in a forward state. 





New Railway Bridge near Retford.—A new cast-iron foot 
bridge is being ere wer, the main line of the Great 
Northera bape ‘ hew goods warehouses at this 

h and 5} ft. in width, and is sup- 


yrtec af 
on ‘pillars. Mr. Nuscheler, of the Hexth pe 
) has the contract in hand. The com- 


pole} pany are also sbout "bo Tay downa number of additional 


sidings at this point. 

Colliery and other Operations in South Yorkshire—A 
new colliery is shortly to be commenced a short distance 
beyond Attercliffe, near Sheffield. The Parkgate Iron Com- 

y is said to contemplate the putting down of Bessemer 
plant near their Holmes biast furnaces in order to produce 
their own steel ingots for the manufacture of rails. A new 
shaft is making progress down to several virgin seams of coal 
at the Holmes Colluery, near Masborough. At several pits 
in South Yorkshire preparations are being made for sinking 
down to the Silkstone seam, a distance of 380 yards below 
the now generally worked Barnsley orthick coal seam. At 
the North Gawber Colliery @ large fan is being fixed for ven- 
tilating purposes, and a couple of powerful horizontal en- 
gines tor ranning it are being made by Davy Brothers and 
Co. (Limited), Sheffield. 

The Terrible Explosion at Rawmarsh Colliery.—This 
awful explosion, by which 23 lives were lost and several 
miners more or less seriously injured, is supposed to have 
been caused by the fall of a portion of the roof in one of the 
workings about three-quarters of a mile from the drawing 
shaft, and the consequent liberation of a large quantity of 
firedamp. Very little damage was done to the workings 
themselves, but the force of the explosion, and not the after- 
damp, killed most of the unfortunate men. There were 
neariy 200 men and boys in the pit at the time, many of 
whom eseaped by means of other shafts opening to the same 
workings. 

Mishap at the Pontefract New Resereoir.—On Thursday 
last considerable portions of two large arches at the northern 
end of the new reservoir which is being constructed for the 
purpose of storing water in connexion with the town supply 
of water, fell in, doing a good deal of damage. The cause is 
not stated. 

Fire in a Colliery Engine-house near Barns!ey.— Damage 
to the extent of 15vl. was done by a firewhich broke out on 





Friday last in the engine-house of the Willow Bank Colliery, 
bear Bacnsioy. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American connexion, 
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Grorezk Epwarp Harpe, ©0.E., of 52, Broadway, New York, 
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remitting subscriptions is by Post-Office Order, but in those 
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NOTICE OF MEETING. 

THE INSTITUTION OF CrvIL ENGINEERS.—Tuesday, December, 1, 
at 8 PM. 1. Discussion on “The Pennsylvania Railroad” 2. 
(Time permitting) “ Aberdeen Breakwater,” by Mr. W, Dyce Cay, 
M. Inst. C.E., and “ Kustendjie South Jetty,” by Mr. G. L. Roff. 
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THE INSPECTION OF IRON SHIPS. 
it was undoubtedly a grave blunder on the part 
of the late Government that in appointing the 
members of the Unseaworthy Ships Commixeion, 
they neglected to include a sing gentleman who, 
having been brought up or educated as an engineer, 
would be capable of advancing opinions based on 
actual experience and personal judgment, upon any 
question respecting the boilers and machinery of 
steam ships. 
_ This grave omission, this slight on the engineer- 
ing talent of the day, has lessened very greatly the 
value of the final report of the Royal Commis- 
sioners, for now it is published, it bears upon its face 
unmistakable evidence that the wooden sailing ship 
was ever present in the minds of the reporters. 
lhe all-important fact has been lost sight of, that 
it is the unseaworthiness of iron steamers, with 
which any department controlling regulations to 
pores loss of life, will have to deal most carefully, 
t requires, perhaps, no great skill to ascertain 
whether rotten tim are or are not in a wooden 
ship, and legislation may provide against the over- 





of material in any iron structure, to set a naval 
officer to survey an iron hull is of itself akin in 
wisdom to setting an engineer to navigate a ship. 

The Board of Trade is evidently convinced that 
the ship captain is the proper person for this work 
of surveying ships, for were it otherwise, we should 
not have seen recorded from time. to time of late 
the appointment of about twenty sea - faring 
men as surveyors. It seems now-a-days, that 
officers of the Royal Navy take retirement from 
their own service, and then by a sort of presumptive 
right become Board of Trade Surveyors, to the 
harassing of trade, and to the ousting of more 
competent and better men who have been brought 
up as builders of ships and workers in iron, And 
the worst of this feature for the country is, that the 
best naval officers do not take retirement, and do 
not wait ashore on half-pay, so that the Board gets 
what an official witness called when before the Royal 
Commissioners, “* Admiralty left-offs.” 

As the administration of the law by the Marine 
Department of the Board of Trade, must be directed 


be} by the spirit of the report of the Royal Commis. 


sioners, it is certain that the effects of the entire 
absence of engineering knowledge on that com- 
mission will have permanently disastrous effects, 
and these effects are already visible in the appoint- 
ments recently made in the outdoor staff. The sailor 
element is all powerful, and engineering skill, which 
can alone, in all cases of dispute, arising out of the 
strength and disposition of material in iron vessels, 
prevent the Board from falling into dangerous 
blunders, is neglected and despised. 

To give an illustration of the incapacity of the 
Royal Commissioners to deal with the subjects under 
consideration, we quote the following paragraph from 
their report: ‘The surveyor under the Board of 
Trade inquires into a variety of details in regard to 
the ship and her equipments, and, being familiar with 
the requirements needed, his suggestions are advan- 
tageous ; but when he interferes with the steam 
engines, boilers, and safety valves, he hampers the 
shipowner and increases the cost of navigation.” It 
is worth while noting here that the paragraph we 
have quoted, when set out logically, means that the 
surveyor’s action is advantageous when he surveys 
the outside part of the ship where the screw passes 
through the stern, but hampers the shipowner when 
he looks at the screw itself ; that the bousing P of 
the chain cables and anchors and surveying them 


4s |i3 advantageous, does not hamper the shipowner, 


and does not increase the cost of navigation ; 
but the surveying of the boiler and machinery which 
works the steam capstan does hamper the ship- 
owner, and does increase the cost of navigation. The 
surveying of the boiler of the fresh-water distilling 
apparatus of an emigrant ~~ is looked upon as 
bad, while the survey of the log and lead line is 
useful and advantageous, and so on right through- 
out. The margin not to be passed is “ Engines, 
boilers, and safety valves.” It is evident that the 
Royal Commissioners regarded the subject of 
‘‘ boilers and safety valves” as one not to be handled 
with so much freedom as the question of hulls and 
equipments, and this, as we have said, was owing to 
absence of engineering knowledge amongst -the 
members. 2% 

We have lately seen a pamphlet by Mr. Thomas 
Brassey, M.P.—one of the Royal Commissioners— 
in which the honourable member gives, as it were, 
a little report of his own on the whole subject. 
This miniature report is valuable, inasmuch as 
it shows what effect has been produced on the 
mind of one of the most intelligent of the body, by 
the official and other evidence given. In that pam- 
phlet we find the following sentence : 

“ The Secretary of the Marine Department of the 
Board of Trade is an able official, but he has no 
personal experience of nautical affairs. In the dis- 
charge of his multifarious duties, in many of which 
the knowledge of a sailor is required at every turn, 
he has one professional adviser only. While the 
energy, experience, and capacity of Captain Murray, 
whose services the Board of Trade have been fortu- 
nate enough to secure, are universally acknow- 
ledged, it is quite impossible for a single individual 
to get through all the work assigned to him under 
existing arrangements. It is his duty to report 
upon nautical inventions; to advise as to the work- 





ab S visit the 
to believe that the practice of overloading, or the 
unseaworthy condition or faulty construction of the 
ships, call for special activity on the part of their 
surveyors,” 

It is plain from this extract that the en 


element in the Board of Trade is, or is believed jto 
be, by at least one member of the Royal Commission, 
in charge of a master mariner the merchant 


service. Now assuming that the Royal Commission 
believe this, and that all the minute calculations 
and beautiful mechanical details connected with the 
testing apparatus for cables, and the investigations as 
to breaking and proof strains are in charge of a 
sailor, it is not to be wondered at that they look 
with dismay on the interference of the Department 
with steam engines, boilers, and safety valves. 

That the Royal Commissioners were much mis. 
informed on these points, that they have come to an 
erroneous conclusion, and that the Board of Trade 
have an engineering staff in their service fer more 
capable of advising on engineering points than the 
Royal Commissioners supposed, we propose to point 
out in a future article, 








MANUFACTURING NUISANCES. 

In our remarks on the Local Government Reports 
of England and Ireland at page 324 an/e, we pro- 
mised to give some facts in relation to certain 
nuisances that arise from manufacturing operations. 
In an appendix to the English report a very interest- 
ing one is given as ting from the inspection 
carried on by Dr. R. Angus Smith for 1873. It is 
his tenth report on the operation of the Alkali Act 
of 1863, and deals with the effects of all kinds of 
gas, smoke, vapours, &c., produced by various 
manufactures, on human health, vegetable growth, 
and cognate subjects. 

Few persons are aware of the enormous import- 
ance that is involved in manufactures depending on 
the use of common salt. It was only towards the 
close of the last century that Tennant discovered 
the mode of manufacturing chloride of lime or 
bleaching powder. This discovery laid the founda- 
tion of our present enormous cotton manufactures. 
The bleaching of both yarns and goods was pre- 
viously effected by exposure to light, air, and 
moisture, an operation which was never completed 
under six weeks even with the most favourable 
circumstances ; frequently three months were need- 
ful. Now a person visiting a large print works 
may see the unbleached calico being carried into 
the works, and before he leaves them will find the 
calico not only bleached, but printed and ready for 
sale, Consequent on this ~_ improvement the 
business of the engineer and machine maker enor- 
mously increased, and mechanical industry, includ- 
ing boiler, engine, machine, and similar work has 
become a feature of our national progress, Most of 
this —S com f be directly traced to the chemical 
products derived from common salt in the shape of 
acid, chloride of lime, soda, soap, &c. 

It is to the manufacture of soda from common 
salt that alarge amonnt of nuisance, injurious alike 
to health and vegetation, is due in many of our most 
important and overcrowded districts. The first 
step in that manufacture is to add sulphuric acid to 
the salt, which thus affords sulphate of soda, from 
which the soda of commerce is obtained, and hydro- 
chioric acid gas, which is the chief cause of the 
nuisance, But many other gases excape from 
chemical works, to some of which we have already 
directed attention in the article on ‘The River 
Thames,” in Enorsrerine, last August 14th, so far 
as the metropolis is concerned. In reference to 
these gases and —— Dr. Angus Smith in his re- 
port says that it is entirely erroneous to suppose 
that such gases act as a protection —— zymotic 
diseases, or lung diseases, or are capable of diminish - 
ing the death-rate, although it is clear that no large 
district is exposed to from chemical works to 
such an extent as to have its death-rate raised so 
much as in the crowded parts of large towns, which 
are affected by various causes associated with a dense 
population. actual results of chemical manufac- 
tures by increasing the death-rate in certain localities 
has yet to be learned so far as accurate statistics are 
concerned, as we shall subsequently point out. In 


i a a a 








Speed 


ep 


nays ies 


is 


Lae yeas & 


<8 
fees win 9) 


cd 


‘ 


i 
q 
wt 











420 


reapect to the effects of acid gases on vegetation, 
Dr. Smith has accumulated several interesting facts 
noticed both in thia country and on the Continent. 
He states that of recent years the claim for damages 
on the part of farmers for destruction of trees and 
crops against chemical works have been less owing 
to the empowered method of carrying them on. He 
finds that there is a general tendency in trees to 
die at a marvellous distance from such works, but 
still so near as to make evident the actual cause 
He states that the air of Manchester will allow no 
Janta to grow, and he considers that it is the acid 
in the air which is the main cause, chiefly sulphuric 
acid, 

In all large manufacturing towns where much 
coal is used the fuel becomes a source of two acids, 
the sulphurous and sulphuric, both of which act in 
a most deadly manner on plants of all kinds. In our 
country the neighbourhoods of Glasgow, Newcastle, 
Leeds, Manchester, &c., exhibit these effects in a 
most remarkable degree. From similar causes the 
vicinity of metal smelting works suffers. In the 
mining district of Halsbriick, where the land is 
exposed to the vapours from the Frieberg works, the 
fruits and grass have a miserable appearance, the 
trees and hedges lose their green colour; young 
corn seems to suffer most, and young clover sinks 
rapidly if the weather be dry. If the smoke attacks 
are made in the blooming season, the ears of corn 
become empty, the straw is short, and if much ex- 
posed is unfit for food or thatch, because it is brittle 
and blackening to the bands. The fruit trees seldom 
give any fruit, even in a favourable year, and other 
trees much exposed are stripped of their leaves. We 
have noticed precisely the same result in South 
Wales. At Coatbridge (near Glasgow), where the 
large iron works of Messrs, Baird are situated, the 
effect of these gases on vegetation is most re- 
markable for miles round, an effect to be observed 
also in all other iron smelting districts. It appears 
that cattle suffer from the acid vapours thus afforded, 
the acid poisoning their food, and thus the acid- 
poisoning is conveyed to the animal. 

Numerous experiments were conducted to ascer- 
tain the actual limits of safety in respect to the 
quantity of acid vapours in the air. Professor Frey- 
tag states that air with ,,4,5th part of sulphurous 
acid destroys green leaves of wheat, oats, and peas 
when there is moisture present, and that the effect 
is seen in a few hours, but when the amount does 
not exceed 7z4scth part, no visible injury seems to 
arise; hence we have here the limits of safety. 
Singularly, field plants are less sensititive than 
coniferous trees, but more sensitive than trees gene- 
rally. Arsenic fumes, which commonly arise from 
smelting works, especially copper, do not seem to be 
prejudicial to plants. Jt appears in reference to coal 
smoke that it a has different rate of injury according 
to the mode of burning. The worst is that of coke 
ovens, steam boilers, &c., as only one-half of the 
sulphur is kept back by the minerals of the ash. 

Dr. Smith gives some very instructive results of 
experiments which he made on trees exposed to the 
vapours of acid gases near Runcorn, in Lancashire. 
In 100,000 parts by weight, of twigs, he found as 
much as 72 parts of hydrochloric, and 2] parts of 
sulphuric acids. The average of the district gave 
respectively 26 and 14 per cent. of these acids, On 
the other hand trees in an open country only 
afforded 5.6 and 9.6 parts of these acids. A new 
thorn twig showed no trace of hydrochloric, but 12 
of sulphurie acid; but a similar thorn near some 
alkali works gave 16.2 parts of hydrochloric, and 
29 of sulphuric acid. Dr. Smith concludes that the 
action of gases is to produce acidity on the outside 
of the plant, and to increase the amount of acid 
both on the surface and internally ; hence the rapid 
destruction of vegetable life in the neighbourhoods 
of manufacturing towns, smelting, and chemical 
works. 

Dr. A. Smith gives in his report a most valuable 
list of substances that have the effect of stopping 
fermentation; incidentally they act in a similar 
ratio as disinfectants. Owing to the great length 
of this list we must refer our readers to the original.* 
It appears that one part of chloride of lime in 10,000 
to 15,000 parts of water is sufficient to stop fermen- 
tation. Hence in part the value of that compound 
for disinfecting purposes. 

By a series of extended tables Dr. Smith deals 
with the effects of acid fumeson health. But, as we 
have already stated, statistics at present show 
nothing reliable as to how far the death-rate of a 








* See Local Government Board Report for England for 
1873.74, p. 439, and the preceding Tables. 
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district is influenced, Mr. Napier states that in the 
case of smelting works for copper erected some 
years ago at Bow Common, near London, the sul- 
phurous acid had a decidedly beneficial effect by 
neutralising the unhealthy gases arising from blood 
boiling works and drains. ‘The whole subject, how- 
ever, ia so full of contingencies that nothing but a 
general inference, unsupported by accurate statistics, 
can be drawn. Good or evil may arise according to 
circumstances. For example, the abominations of the 
banks of the Thames, below Blackwall, would pro- 
bably be lessened if some works manufacturing 
bleaching powder were present. It is evident, there- 
fore, that the subject is too full of difficulties to allow 
of any satisfactory conclusion, at least for the present. 
If, however, the quantity of acid deposited on the 
surface of plants, in the neighbourhood of chemical 
works, be so great, that introduced into the human 
system by the act of respiration must far exceed it, 
Even minute quantities of sulphurous, eulphuric, 
and hydrochloric acids have a suffocating effect 
when breathed undiluted. 

So far we have dealt with manufacturing 
nuisances as derived from coal smoke, smelting fur- 
naces, and chemical works, but such are but few of 
those which actually exist. The dust which is given 
off during the progress of textile manufactures is 
most prejudicial to the health of the workers, We 
met with a singular case showing how much of the 
dust of these cotton maypufactures enters into the 
human body. A man about 24 years of age was 
kept for several weeks carding black dyed cotton. 
During the whole of the time he was thus occupied 
unmistakable evidence presented, itself of the large 
amount of black dust absorbed into the system. There 
is little doubt but that the human system may become 
hardened to an extent which seems to obviate harm 
that to a person unaccustomed to certain kinds of 
work might be dangerous, if not fatal, and on this 
ground alone can we account for the apparent im- 
munity enjoyed by some class of workmen. It is 
well known that those manufactures which are ac- 
companied with the production of dust tend to in- 
duce diseases of the tuberculous character, as in the 
case of cotton, hemp, metal filing, and similar 
occupations. 

Among many other kinds of nuisance may be 
named such as arise from that class of manufactures 
which involve the conversion of animal matter into 
various forms of useful product, as glue, artificial 
animal manures, &c. These, which form a general 
offence near most of our large towns, are practi- 
cally independent of the law, for the enactments 
now in force can rarely be set in operation for the 
reduction of such nuisances. We may, however, 
hope that in the ensuing session of Parliament all 
these matters will come under the cognisance of our 
legislators. We are glad to notice that within the 
last few days a semi-official announcement has been 
made that a comprehensive scheme of sanitary re- 
form will be introduced next year. It certainly will 
not come before it is needed. 


SCIENCE INSTRUCTION. 

One of the most important questions that arise in 
regard to the future of our technical position among 
the nations of Continental Europe and the United 
States, as bearing on our industrial productions, is 
that of the amount of scientific instruction which 
the rising generation of our day can acquire. So 
important has this subject been considered that a 
Royal Commission was issued some time ago, com- 
posed of men eminent in most ranks of science, and 
various reports have been issued by them, the last 
of these reports having been noticed in our last 
number. We now have to speak of another educa- 
tional report, namely, the Twenty-first Report of the 
Science and Art Department of the Committee of 
Council on Education which has just been issued. 
In regard to Elementary Scientific Instruction it 
appears that in 1873 the number of science schools 
was 1182 against 948 in 1872, while the number 
under instruction rose from 36,783 to 48,546 last 
year. But it appears that in this return every in- 
stitution in which scientific instruction was given 
was reckoned as a “school,” though in some such 
institutions there may have been only a class for 
instruction in one subject, while in others there 
were more or less complete courses of study in dif- 
ferent branches of science. Consequently the above- 
mentioned 1182 “ schools” comprised 423] different 
classes. From these classes 24,674 students came u 
for examination in May, 1873, besides 2350 self. 





taught students, and pupils of classes not under 
certificated teachers. In 1873 the number of papers 
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worked was 56,577, the number was 35,100, 
and the number of “ first class” in elementary and 
advanced stages was 8782, beside 808 students who 
competed for honours, of whom 219 were suc- 
cessful. 

Sir Joseph Whitworth, as our readers are aware, 
has made noble attempts not only by money, but 
by personal effort, to mote technical educa- 
tion. It appears that, } arn 1873, the total of 
pupils who competed for the Whitworth scholar. 
ship was 72, at the May examination. Of these, 5] 

1 the qualifying examination in theoretical sub- 
jects, and 39 were examined in practical work by 
Sir Joseph Whitworth at his works at Manchester. 

On this part of the report we have to refer to 
sundry alterations suggested by Sir Joseph Whit- 
worth which subsequently received the assent of the 
Committee. The andeilio of these alterations in 
regard to his scholarship are grounded on the neces- 
sity which he conceives to exist for establish- 
ing rules which shall insure that the holders shall 
devote themselves to the studies and practice of 
mechanical engineering. He therefore pro that 
in the competition of 1875 every candidate for a 
scholarship should produce a certificate that he has 
worked in a mechanical engineer's shop, or in a 
drawing office of a mechanical engineer's shop, for 
two years consecutively. The candidate must be 
under twenty-two years of age. He is to be ex- 
amined in smith’s work, turning, filing, and fitting, 
— making, and moulding. In 1875 and fol- 
owing years each holder will be required to pro- 
duce satisfactory evidence, at the termination of each 
year, that he has made proper advances in the 
science and practice of mechanical engineering, to be 
determined by an examination. This requirement 
tends, perhaps, to insure really practical benefit from 
the munificent gift that Sir Joseph has made; but 
there are, however, other regulations in connexion 
with the Whitworth scholarships in which modifica- 
tions might advantageously be made. 

It a that during the year there was a con- 
siderable falling off in the number of local exhibi- 
tions towards which the Department of Science and 
Art contributes 25/., provided the locality contri- 
butes a like amount. Only two were competed for in 
1873. ‘The examinations last year were conducted 
partially through the agency of special local secre- 
taries and assistants, and — by that of the local 
committees, Officers of beat Engineers were em- 
ployed both in making the inspection of schools, and 
in supervising the examinations, and assisting in 
their conduct; 63 were thus employed. Special 
courses of instruction for teachers, lasting three 
weeks each, were given at South Kensington on 
Inorganic and Organic Chemistry; Botany ; Heat, 
Light, Magnetism, and Electricity ; Applied Me- 
chanics and Geometrical Drawing. But only 170 
teachers out of 487 applicants were selected to 
attend them. 

In regard to advanced scientific instruction, it ap- 
pears that 15 teachers attended the chemical and |() 
each of the other courses at the Royal School of 
Mines, At the Royal College of Chemistry, now 
located at South Kensington, the attendance during 
the present year has been larger than at any pre- 
vious period, so much so, in fact, that the labora- 
tories are now overcrowded. ‘Lhe attendance in 
1873 was 280, against 212 in 1872. ‘This speaks 
well for the estimation and growing importance of 
& practical study of chemistry. It appears also that 
in the Metallurgical Laboratory in Jermyn-street, 
an attendance of 38 occurred, being in excess of the 
number that could be conveniently accommodated. 
The evening lectures to working men, of which four 
courses were delivered during 1872-73, were attended 
by 600 persons atgach course, In this case the at- 
tendance was limited by the accommodation in 
respect to size of the Lecture Theatre. 

We next turn to the special report of Major 
Donnelly on science schools and classes. After en- 
tering into numerous statistics in reference to the 
number of pupils, teachers, attendances, &c., he 
draws attention to what we may call the moral re- 
sults of science instruction. The examiner, in re- 
gard to Building Construction, reports that the ex- 
aminations were fully satisfactory. ‘The percentage 
of classes in the advanced stage fell off considerably, 
while the elementary stage had risen slightly. In 
respect to Naval Architecture, the examiner reports 
that while many of the students had succeeded 
tolerably well in drawing to scale, some were very 
deficient in their knowledge of technical terms used 
in shipbuilding ; too much work had been attempted, 








and quantity rather than — < been aimed at. 
In regard to Elementary Mechanics the number of 
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candidates under examination was very large, 
amounting in all to 7255. Evidence of “‘ cramming,” 
however, was frequent, there was a great tendency to 
avoid actual thinking, and parrot-like work was 
common. In the higher class of Mathematics, how- 
ever, the results were more satisfactory. In Theo- 
retical Mechanics the results were of a most satisfac- 
tory nature. In regard to Acoustics, Light, and Heat 
some of the papers were very good, but there was a 
large number of complete failures, and the average 
character of the papers coming between the two ex- 
tremes was far from satisfactory. In this depart- 
ment it was evident from the examination that 
“cramming,” often identical in its character with 
diferent pupils, had been — on the part of 
the teacher—book copying being frequent. In 
1espect toGeology a marked improvement was shown, 
although manifold errors were evident in definitions. 
In the advanced stage, however, there was a large 
falling off in quality ; moreover, nearly all the first- 
class were low down. The same occurred in the 
Mineralogical examination. In Navigation it ap- 
peared that the subject had been well and soundly 
taught, but there were some serious exceptions to 
this, and much slovenly work was apparent in some 
cases. In Natural Astronomy the same remarks were 
applicable. Lastly, in regard to Physical Geography, 
it appears that the number of candidates was greatly 
increased, and fairly good results were arrived at in 
regard to many. Still the style of teaching had 
evidently been defective. 

Major Donnelly, in summing up the general 
results of these reports, draws attention to the fact 
that many of the candidates did not possess sufficient 
elementary knowledge, that they were too young for 
the instruction in science beyond their compre- 
hension, and that consequently they committed to 
memory words and phrases of which they did not 
know the meaning. The largest number of candi- 
dates were in their fourteenth to their sixteenth year, 
in regard to the elementary stages. It appears gene- 
rally necessary to raise the standard, so asj to insure 
greater proficiency before the pupil presents himself 
for examination. 

Major Donnelly seems to differ materially from 
Sir Joseph Whitworth in reference to the altera- 
tions already referred to, as regards the competition 
for his scholarships. He regrets that a longer trial 
was not given to the system established in 1873, 
and he fears that there will be a great falling off in 
the character of the candidates, especially in 1876, 
when the new regulations come into force. He 
considers that the continuous competition which is 
to extend over three years cannot work for real 
good. It will be remembered by many of our readers 
that the various points connected with the new regu- 
lations were fully discussed in our columns at the 
time those regulations were made, and the balance 
of the evidence was against them. 

In respect to science instruction in Scotland we 
may briefly refer to the recently published report of 
the Committee of Council of Education in that part 
of Great Britain, as our previous remarks have 
solely referred to England and Wales. It appears 
that during 1873 the number of male students 
examined (at Christmas) was 315. The subjects of ex- 
amination were magnestism and electricity, animal 
physiology, physical geography, acoustics, light and 
heat, and mathematics, Four out of the five 
Scotch training colleges for female students sent 
candidates to the science examinations. In all, 
417 female students were examined in the subjects 
just named, and it is somewhat remarkable that 
the one in which the greater number passed was 


physical geography, 271 having been examined, of | 


whom 78 passed the elementary, and 87 the ad- 
vanced stage of that subject, while comparatively 
few were examined in the remaining subjects, and 
none passed in the advanced stage. 

Such is a general review of the results of science 
instruction during 1873 as connected with the super- 
vision of the Committee of Council on Education. 
In many respects the results are satisfactory, but 
the general conclusion to be arrived at is that, for thie 
present, much remaigs to be done both in respect 
to the quantity and quality of such instruction ; in 
fact it is evidently very defective in many respects. 








COLOGNE AND ITS INDUSTRIES.—UL 

Tue large repairing shop at Nippes belonging to 
the Rhenish Railway Company consist, as already 
stated at the conclusion of our last article, of two 
distinct divisions, the one for rolling stock and the 
other for locomotive and permanent way repairs. 


inadequate to the demands upon them, and in 1870 
it was decided to enlarge the existing shops and 
construct new ones, on such a scale as to 

for all probable future increase of work. e new 
portions were devoted to rolling stock repairs, and 
the old ones for the other work required, The 
latter have little of interest, and the tools are for the 
most part somewhat antiquated. They are princi- 
pally from English makers, 

A wheel lathe in general use in these shops may 
be specially mentioned. In this tool the wheels and 
axles are carried by the journals of the latter, in 
bearings formed on the headstocks, while the driv- 
ing gear and the slide rests are placed between the 
headstocks in a fixed frame, which may be also used 
as a support for the axle, while the journals are being 
turned. The headstocks can be moved to and fro 
by means of a rack and pinion, 

In the boiler shops no novelty in tools exists, but 
the work turned out is vegy excellent, reflecting con- 
siderable credit on the department. ‘The new carriage 
and wagon shops are arranged on a very large 
scale, and cover an area about five times as great as 
the old works. They comprise five very large build- 
ings—a carriage shop, a shop for wood-working 
machinery, a smithy, a covered shed for water re- 
servoirs, and a boiler house. ‘The carriage shop is 
377 ft. 3in. long and 593 ft. 9 in. wide, consisting of 
thirteen ain | roofs, each carried on light iron 
columns about 25 ft. apart ; the roofs are of timber, 
with iron tie rods, and lattice girders running from 
column to column. The upper part of the roofs is 
glazed for its whole length, so that the buildings 
are well lighted. ‘The area covered by each span is 
supplied with three pairs of rails, which are con- 
nected with each other, the railway system of the es- 
tablishment, and with sufficient sidings, by turntables 
and traversers. ‘Three of the bays are formed into 
a separate shop by a brick partition, and will be 
filled with skasthies machinery, most of which 
has been supplied by English makers. These tools 
are driven by a pair of coupled horizontal engines, 
with single flywheel, and cylinder ‘18 in. diameter 
and 42 in. stroke. There is also a direct-acting 
pumping engine, The size of this part of the build- 
ing is 240 ft. in length, by 92 ft. wide. 

The carriage shop is, at the present time, being 
furnished with a fine and complete plant of tools, to 
which some English makers have largely contri- 
buted—Messrs. Smith, Beacock, and Tannett, and 
Messrs. Maclea and March, of Leeds, and Messrs. 
Robinson and Co., of Rochdale, These tools will 
be driven by a vertical engine with 15 in. cylinder 
and 3 ft. stroke. 

The smithy is the only section of the new work 
at present in full operation; it is 277 ft. long by 
86 ft. wide, and is covered by one roof. It con- 
tains 40 fires, 2 welding furnaces, 4 steam hammers, 
a spring heating furnace, oa and punching 
machines, and a spring testing machine. This shop 
has its own boiler and engine house. None of the 
tools in this section have been supplied by English 
makers ; the steam hammers were made by Messrs. 
Schwartzkopf, of Berlin, and Banning and Co., of 
Dortmund, 

The spring testing machine is by the Hagener 
Gusstahlwerk, of Hagen, and is in all respects similar 
to the one exhibited by these makers at the Vienna 
Exhibition last year. It is worked by belting, and 
can exert a force equal to 2 tonsa, without the addi- 
tion of loose weights, while its ultimate capacity 
reaches 30 tons. 

About 1000 men are employed at these works, 
and many live in buildings specially constructed by 
the company, each building containing eight families, 

As we have already stated, the railway works 
form the principal industrial feature of Nippes, 
| there are however a few other manufactories that 
may be named—the engineering works and foundry 
of Messrs. G. D. Miiller and Co., the chemical factory 
of Mr. F. Coblenzer, some stearine works upon an 
extensive scale, and a textile establishment for the 

roduction of linen, belonging to Mr, Arthur 
Sodewig. 

We have now concluded our notice of the in- 
dustries existing within and around Cologne on the 
left bank of the river, and may pass over to the 
right bank, where, opposite Cologne, stands the 
town of Deutz, which, with its suburb of Kalk, 
contains a number of very large and important in- 
dustries. 

The communication between Cologne and Deutz 
is effected by means of two bridges, one carryin, 
the Cologne Minden Railway over the Rhine, an 
providing also for passenger accommodation, and 











The old and inconvenient shops gradually became 





the other a pontoon bridge. 





Deutz is fortified as strongly and inconveniently as 
Cologne, and the restricted area contained within its 
hnufacturing mee hen i = 
cen ve sprung n the 
vicbsity. Within town is a roanll totenal be- 
facta of gun-carrages an arilory timer 
facture i ui te. 
Tacos enn tedden & oundry of some Sand tempest 
ance mens ort Mr. C. Roeder, and about to be 
transfe to Kalk, a porcelain factory, breweries, 
white lead works, &c. 

The most im t industries in the vicinity of 
Cologne are y those at Kalk, and while 
those connected with engineering and ironwork are 
the largest and most numerous, general manufactures 
of almost every kind flourish there. ‘The place 
has developed to its — rank within the last 
fifteen years, before which time it was known chiefly 
as a resort for pilgrims, The present p ulation is 
12,000, while in 1857 it numbered on F200, The 
situation is a very favourable one, as it is in direct 
connexion with three different railways — the 
Cologne Minden, the Cologne Giessen, and the 
Rhenish Railways. Kalk is, moreover, within easy 
walking distance of Cologne. 

The formation upon which Kalk stands is 
suitable for its id extension, there being an 
abundance of clay suitable for bricks, gravel, and 
sand, while an abundance of water adapted for 
drinking and manufacturing purposes is found at a 
slight depth; as it filters ~e eg from the Rhine 
through the*beds of gravel. This last advan- 
tage accounts for the number and extent of the 
brewing establishments. 

Amongst the engineering works at halk we must 
meution the repairing shops of the Cologne Minden, 
and the Cologne Giessen Railways, at each of which 
about 400 men are employed, but which show 
nothing ing special interest either in their 
arrangement or plant. Of foundries the principal 
are those of Stiuhlen, Messrs, Wippermann and Co., 
and Felser and Visseur, all of a aich do a good 
business in pipe casting, and general founders’ work, 
and employ collectively about 500 men. Of boiler 
makers, Udelhofen’s works are the most important, 
while a new establishment belonging to Mesers, 
Walter and Co. is in operation, for the exclusive 
manufacture of the Roots boiler, both for home use 
and for exportation. Chemical works are repre- 
sented by those belonging to Messrs. Foster and 
Griineberg, Miiller and Co,, and of Mr, P. Koénne. 
Kreb’s lithofracteur works are also at Kalk. 

Pottery and porcelain works, and also those for 
the manufacture of firebricks flourish here. 

We cannot of course enumerate the names even 
of the principal engineering works of Kalk, but we 
may mention those of Messrs. Mayer and Co. for 
agricultural implements and machinery, those of 
Breuer, Schumacher, and Co., for machine tools, the 
works of a company for the manufacture of wood- 
working machinery, and—the most recently estab- 
lished—those of the Rheinische Maschinenbau 
Actien Gesellschaft, for making sugar-refining plant, 
millwork, and brewery plant. 

We have not spoken so far of the works of the 
Humboldt Engineering Company, because they are 
of so considerable an importance as to demand a 
special and somewhat detailed notice, 

In connexion with these works we must mention 
those of the Germania Company, now being erected 
at some little distance from Kalk, on the round to 
Mahlheim on the Rhine, several blast furnaces, and 
extensive plant, These works are closely allied to 
the Humboldt, having been both founded, con- 
structed, and afterwards extended by Mr. Martin 
Neuerberg, who is at present chairman and presi- 
dent of both companies, although the administration 
of each is distinct. The object of Mr. Neuerberg 
was to establish at Kalk works on a very large scale, 
and of sufficient scope to undertake the production 
of all classes of machinery, as well as to manufac- 
ture the iron required for this pu . How far 
Mr. Neuerberg has succeeded in his object we shall 
presently see. 

The Germania Iron Mining Company was founded 
rag < 1872, when e in mepe i was in a 

state of prosperity, with a capital of 225,0002, 
and it wusiatentalte i Sve becnases eventually, 
and to extensive iron mines sufficient for 
the supply of all the furnaces, although three only 
were to be erected at first. It wp. Lair —_ 
——— to digress here, in order to say a few w 
about acquisition of uising socpesty in Ger- 

the State to 
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tion of rights to excavate minerals depends upon the 
sanction of the State, or Government, and the pro- 
prietor of the land has no right to take any minerals 
from his property, unless they be on the surface, 
without Government permission. And this right 
equally belongs to any ‘other person, as it de- 
pen is entirely upon pnority of discovery. If 
ny one—native or foreigner— wishes to acquire any 
mneral deposits. he must prove by excavation that 
such deposits exist, and he has fall privileges to 
carry on such excavations, whether he be the owner 
of the land or not, provided that, in the latter case, 
he deposits with the local authorities a sufficient 
So soon 


um to pay for any damage he may cause. 
aa minerals are discovered, notice is given to the 
mining authorities, and a day is appointed for the 
mining official of the district to examine the dis- 
covery. If this investigation is satisfactory, the 
discoverer attains the sole right to carry out 
excavations over a certain area to the exclusion even 
of the proprie tor of the ground, If, however, the 
official examination is not satisfactory, the right is 
refused, and the ground is open for examination by 
any one who wishes to search. When a license is 
granted, sufficient time is allowed for further exca- 
vations, made for the purpose of ascertaining if the 
minerals lie within the allotted area, and whether the 
deposits will probably repay the outlay of sinking 
shafta, &e. When this is fully proved, and not 
hefore, a concession is granted, and the minerals 
be« ome the pro} erty of the concessionaire, If, on 
the other hand, it is refused, all rights previously 
given are cancelled 

The concession is granted only for a certain 
mineral, and not for minerals in general, so that 
two such may be allowed close to each other, aa, 
for « xamy le, “one for coal, and another for iron ore. 
A mining property thus acquired becomes freehold, 
and may be mortgaged, or transferred at will. If 
several such concessions lie close together, covering 
an uninterrupted area, they may be consolidated 
into one property, and entered under any desired 
name in the mining registers. 

In this manner the extensive iron mines of the 
Germania Company bave been acquired, as they con- 
sist of a number of consolidated concessions. They 
thus possess seven distinct properties, concerning 
the extent and resources of which we shall publish 
in our next article a Table, kindly placed at our 
disposal by Mr. Neuerberg. 


MANCHESTER CATTLE SHOW, 

Dunine the current week a very successful show of fat 
cattle has been beld in the extensive buildings recently 
erected in the Pomona Gardens, Manchester. Of the catth 
there exhibited we have, of course, nothing to say; but the 
prizes offered, and the facilities afforded for the exhibition 
of machinery in motion, and a large variety of sundry 
objects in a building where there is room for a vast con 
course of people, has resulted in an excellent collection of 
the objects of interest to engineers, and of these we propose 
to speak briefly. 

Turning first to the portable engines we find Messra, 
Marshall and Coe., Gainsborough, exhibiting several such 
engines of first-class manufacture, baving steam-jacketted 
cylinders, variable expansion valves, and feed-water heaters. 
In their large double cylinder (16 HP.) engine, the 
expansion of the boiler in the direction of its levgth is pro- 
vided for by the application of main bearings arranged t 
slide in the boiler brackets, as may be necessary according 
to the differences in the temperature of the boiler; the con 
vexion between the cylinders and the main carriages being 
rigid and in the same plane as the centres of cylinders and 
crankshaft. 

Messrs. Hornsby also exhibit portable engines, of their 
regular pattern, which they still adhere to. In mowing 
and reaping machines, a small improvement is shown by 
Messrs. Hornsby, in the introduction of an adjustable 
volute spring, by means of which much of the usual 
harsh vibration imparted to the machine on hard ground is 
materially lessened, and corresponding durability is insured. 

Messrs. Kuston and Proctor have received a special prize 
wedal for their &-horse power portable engine, which is 
furnished with a“ patent stay"’ connecting the cylinder with 
the main bearing bracket on the crank side of the engine, 
an arrangement which has already been illustrated and 
described in this journal.’ The arrangements of steps for 
oiling and cleaning purposes, and of the feed pump and water 
heating, are simple and good, and the whole workmanship 
seems very satisfactory. 

In the same department of the show there is a por- 
table engine by Messrs. Forster and Co., of Lincoln, and 
one of John Fletcher and Son's of Salford highly praise 
worthy edge runners specially adapted for crushing foundry 
sand, &e., to a definite condition of sharpness, Close by 
them too ie shown a collection of rotary pumps by Messrs. 
Hydes and Wigfall, Limited, Sheffield, and models and 
illustrations of their boiler-seating arrangements. 
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Mr. J. Haliday, of Newton Heath, shows his patent | considerable use, which is more than can be said of the 


mechanical stoker, which is an improvement upon Young's, 
as described by us in our notice of the Peel Park Show, and 
it seems to approach closely to that of Messrs. Dillwyn 
Smith. 

Mesers. Twibill and Messrs. Bell exhibit their fuel 
economisers or feed-water hea‘ers, such as have been fully 
described by us in connexion with the Peel Park Exhibi- 
tion, but Messrs. Green and Co. are conspicuous by their 
absence in this department, as also are Messrs. Clayton, 
Shuttleworth, and Co., of Lineoln; the Reading Iron 
Works, Limited, of Reading, and some other well-known 
firms are also absent from this Show, a Show which, we 
think, is destined to be a most thorough commercial success, 
not only this but still more so next year. 

Injectors are shown by Messrs. Sharp, Stewart, and Co., 
und by Messrs, Heron, Gresham, and Craven, and steam 
pressure gauges and counters by Messrs. Scheffer and 
Sudenburg. The latter have a silver medal awarded them 
for their illuminated steam pressure gauge for use after dark 

Steam boilers are well represented. The Sectional 
soiler Company show a portion of a 60 horse power boiler 
made under Mr Shepherd's patent, constructed for high- 
pressure work. The wrought-iron portions are all tested to 
600 lb. per square inch, and the cast-iron feed pipes, &c., to 
1000 lb. per square inch. The work seems very well exe- 
cuted 

Mr. G. Plant, of Miles Platting, shows a Galloway 
boiler of the usual form, and very excellently made; and 
in connexion with it, he shows models, photographs, and 
drawings of Crosland’s patent boiler, which we have fully 
lescribed in our account of the late Peel Park Exhibition, 
aud of which he seems to have made several. 

Of machine tools there is a considerable number. 
Messrs. Smith and Coventry, of Salford, have a fine col- 
lection of their well-known chasing lathes, screwing and 
tapping machines, and slotting machines. They are so 
widely known and appreciated, that we need add nothing 
more respecting them. We believe they have a medal 
awarded them, but could not learn at the time of writing as 
to its class 

Mr. Fell, of Bridge Iron Works, Windermere, exhibits 
bobbin turning machinery, in which two or three arrange- 
ments call for some notice. The table upon which the blanks 
are placed for boring is well adapted for rapidity of change 
for each operation, so that without possibility of error, a lad 
can bore the largest number of blocks, with the least amount 
f labour, and without error. The finishing machine is so 
arranged that while the right hand has complete control of 
the movement of the cutters, &c., the left hand is always 
at liberty for the purpose of placing the bored blocks in the 
lathe, For bobbins made from blocks, this machine seems 
the best we have yet met with. 

Cotton machinery is represented also at this Show, and 
Messrs. Unsworth and Co., exhibit their patent doubler, 
in which a principle of continuous “drawing” or lengthen- 
ing of the twisted or ‘‘doubled” thread is mechanically per- 
formed, so thata much tighter and harder thread is wound 
upon the bobbin than by the ordinary method. The draw- 
back that we understand is supposed to attach to this plan, 
and spoken of by those who are able to judge, is that any 
mechanical lengthening of a thread applied after the twist 
is imparted, will, while tightening and hardening the twist, 
also cause an unequal stretch, The strain will naturally 
cause the yarn to yield mostin its weakest part, and will 
not of necessity draw down enlarged inequalities, if an 
excess of sectional strength happen to exist in such in- 
equalities. It is a fine point, but one that cotton doublers 
appreciate to a most important extent 

Messrs. Asquith, of Halifax, show a planing machine and 
drilling machine of their usual make, but in the latter there 
is a special appliance to take up the wearin the feed nut 
and screw. 

Water pumping machinery is well represented by the 
show of steam donkey pumps and fire engines. Messrs, 
Pearn and Co., of Manchester, and Messrs. Hulme 
and Lund, both having several excellent examples of 
these pumps. One of the latter, fitted with an improved 
air vessel on the suction side, as well as with the usual 
air vessels on the delivery side, was working very quietly 
and satisfactorily against a resistance of 100 Ib. pressure 
per square inch. This class of steam pump bas deservedly 
gained approbation, and Messrs. Hulme and Lund have 
carried off a silver medal for their pump on the grounds of 
its simplicity of construction and easy working. 

Gigs, carriages, cabs, and other conveyances occupy a 
considerable space, but scareely come specially under our 
notice. Amongst the miscellaneous exhibits, however, 
there are several of which we must say a few words, 

Messrs. Deakin, Parker, and Co., of Salford, show several 
small steam engines specially adapted for use in any possible 
position, and fitted with variable self-acting expansive gear. 

Messrs. J. Crowley and Co,, of Sheffield, show samples 
of malleable iron suited specially for agricultural imple- 
ment manufacture, for the supply of which they are so well 
and favourably krown. Also they exhibit a newly de- 
signed chaff cutter in which perfection of reversing and 
changing motion seems to be attained. Both hands of the 
attendant are free for use in feeding the machine, and by 
the easiest possible movement of the left arm the machine 
may be instantly stopped or made to alter its cut s0 as to 
avoid all risk of accident. The motion is well worth 
study, as it seems unlikely to become less effective after 
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eluteches in ordinary use in chaff cutters. The numerous 
accidents that have arisen from imperfect arrangements in 
this class of implement have long called for some satisfac- 
tory improvement 

Mr. J. K. Broadbent, of Manchester, has a collection of 
his boiler attachments and steam traps, &c., and a small 
engine made by Messrs. Broome and Whially, of Maccles- 
field, in which is shown a novel expansion gear, in which 
one eccentric only is employed. The workmansbip is rough, 
but the action of the gear may be more perfect than ap- 
pears likely upon a first ¢xamination. 

Milburn’s corn screen and lawn mower with wheels are aleo 
shown. We fail to appreciate the value of the wheels, which 
seem to us ap unnecessary expense. Edward's “ invincible” 
lawn mower, shown by Messrs. Crowley, of Sheffield, and 
which has carried off a gold medal this year, embraces 
several important improvements in this class of implement. 
It is adapted for cutting rather overgrown grass, which is 
usually a great difficulty in lawn mowing, and then by a 
slight alteration it will give a finishing cut ia the usual 
way. The triple cylinder, any one part of which drives 
the cutter and therefore insures a continuous action of the 
cutter, whether the machine is being propelled or being 
turned to one side or the other, is a very marked improve- 
ment. All sliding and slipping of the main roller or 
cylinder upon the grass when turning about, is avoided 
most completely by the arrangements made use of. 

Messrs. Howard, of Bedford, have a large collection of 
implements, amongst which their improved three-wheeled 
balanced harrow, and their potato plough are worthy of 
notice. Both implements are so constructed as to admit of 
their being used equally well for different hinds of work, 
thus tending to keep down the cost of farm machinery in 
a reasonable manner. 

A very good sack lifter is shown by Messrs. lerkins and 
Co., of Hitchen, and it has deservedly received a special prize 
medal, Itis firm, cheap, and effective. 

Messrs. Hodgson and Stead have taken a first prize for 
their cattle-weighing machine, which is arranged to weigh 
from 4 ounces up to 2 tons, and indicates upon the balance 
lever the weight upon the scale either in pounds, scores, 
stones, or cwt. at once, so that calculations are not needed. 
| There is an exhibition of ventilators for large buildings 
| by Messrs Howarth, of Farnworth, and of splendid leather 
| belts up to 16 in. wide without visible joints, by Messrs. 
| Sampson and Co., represented by Mr. Edwards, of Market- 
| place, Manchester. A newly-designed horse gear, with three 
| speeds, is shown by Mr. John Williams, of Rhuddlan, North 

Wales, and a mowing machine, composed more completely 
of steel and wrought iron than is usual. 

Messrs. Scott Brothers, West Gorton, Manchester, carry 
|} off a gold medal for their collection of wire ropes, air- 
| compre ssing engine, coal cutter, rock-boring machine, and 
| three-cylinder engine, adapted for mining purposes. Stur- 
| geon’s patent bigh-speed air compressor, manufactured and 
j exhibited by Messrs. Henry Clayton, Son, and Howlett, of 
| London, lately fully described and illustrated by us, receives 
| @ silver medal on this occasion. 

Mr. Hamilton Woods, of Salford, shows his well-known 

sluice valves, and several of his appliances in connexion 
|with malting machinery, and Messrs. Harrison and 
| McGregor, of Bedford Leigh, show their mowers, and 
j several other exhibitors have collections of implements 
| which our limited space will not even permit us to mention. 
| But we must not close this notice without reference to 
| the fine show of prize cups and medals placed at the upper 
end of the hall, which have been furnished by the makers, 
| Messrs. Elkington and Co., to be awarded by the judges at 
| this Show. The design embossed upon the various articles 
represents the Pomona Palace in which the exhibition is held, 
| in the complete form which, by this time next year, it will be 
|seen. It is made specially for this occasion by the show of 
| fat cattle, &c., that are embodied in the design, and the 
| whole effect is one of the most satisfactory and pleasing 
character. 

The attendance of visitors has, on some days, exceeded 
30,000 ; ersons, and the monetary success is we believe fully 
| satisfactory. 


THE PRUSSIAN TELEGRAPH SYSTEM. 

On the occasion of the twenty-fifth anniversary of the 
Prussian telegraph system, which was first thrown open to 
the public on the Ist of October, 1849, the Director of 
Prussian Telegraphs, Major-General Meydam, has published 
a short historical review on this subject, from which we 
take the following data: 

A line of optical telegraphy was established so early as 
1832, between Berlin, Magdeburg, Paderborn, Cologne, 
Coblence, and Treves, which was worked under the super- 
vision of the Ministry of War, and was conducted by Major 
(later General) von Etzel as director. Its organisation was 
military, and it served only for the transmission of political 
and military news. On its extension and changed destina- 
tion the Minister of War had mooted its separation from his 
department. The director of the optical telegraph left the 
service in 1848, and was succeeded by his son, Major of the 
General Staff (vow General of Infantry), von Etzel, and his 
successor, in 1849, was Colonel du Vignau. The latter was 
at the same time appointed chairman of the Telegraph Com- 
mission, which acted under the Ministry for Commerce, 
Trade, and Public Works, and eventually resulted in the 
Royal Telegraph Direction. This was formally instituted aa 
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independent department by royal order of 23rd of May, 
1849: The optical line of telegraph between Berlin and 
Cologne was abolished as obsolete, the electric telegraph was 
introduced in its place, and the suitable military officials 
became civil employés. 

On the 4th of December, 1551, Major of Engineers 
Chauvin was appointed director of the telegraph depart- 
ment. Unfortunately, in the following years the introduced 
subterranean telegraph lines failed so often that it was found 
necessary, if telegraph communication was to be kept up, to 
make them all overground ones. After an experimental in- 
treduction in the autumn of 1851 of an overground line of 
telegraph, the change of the existing underground lines 
into overground ones, in which galvanised iron wire, 
isolated by porcelain bella, was carried on poles, was 
taken in hand in 1852. At first Berlin was connected 
only with the principal cities and such towns as possessed 
exchanges of the provinces and neighbouring states, reg ard 
being had to the requirements of each Government, so that 
but few stations were opened, only ninety-seven at the end 
of 1857. Although it was soon evident that the existing 
lines were insufficient for the requiremeyts of the public, it 
was not until after 1858 that a serious attempt was made to 
extend the lines, s0 as to cover the country with a complete 
network. Originally the chief telegraph lines started from 
the Berlin termini of the respective railways, but in 1850 
part of the building in which the General Post Office at 
Berlin was located was fitted up as 4 central telegraph 
station; and when these premises became too narrow for 
the extended business, a separate building was constructed, 
in which the Central Telegraph Station, and the Telegraph 
Administration have bad their domicile since 1864, 

The tariff was in the first years of telegraphic communi- 
tion regulated by a graduating scale, and was pretty high. 
The lowest charge was 2s. for a telegram of twenty words ; 
one from Berlin te Hamburg cost then 6a, which sum will 
now cover the charge for a telegram from England to 
almost any country in Europe. A telegram from Memel, 
at the eastern extremity of the Prussian monarchy, to Aix- 
la-Chapelle, at the western, cost then 12s. With the year 
1858, however, a change for the better took place, the 
rates being uniformly lowered, the above-mentioned charges 
being reduced to 1s. 2$d., 3s., 7s., and7s. 24d. respectively. 

Of great service, as we all know, has been the telegraph 
to Prussia during the wars of the last ten years. Under 
the co-operation of the Telegraph Administration, the 
Prussian Ministry of War had organised a movable field 
telegraph for the use of the use of the army in the field along 
with an efficient corps. 

Always careful with regard to its army, the Prussian 
Goverment laid the foundation of its army telegraph corps 
during peace; materials for the construction of light field 
telegraph lines and temporary stations, as well as the car- 
riages necessary for transport, were accumulated, to serve 
atonce at the mobilisation of the army in forming field 
telegrayh sections. Two such sections were already in opera- 
tion during the Danish war, and proved exceedingly useful. 
In the campaign of 1866, the army telegraph corps consisted 
of four sections: one for the general staff, and one each for 
the three separate armies (the Silesian, the Bohemian, and 
the Main). In both wars the Director of Telegraphs, 
Colonel von Chauvin, was conducting the operations of the 
telegraph corps on the respective seats of war. By Article 
18 of the North German Constitution, the Telegraph Ad- 
ministration was empowered ig 1867 to take under its super- 
vision all the the telegraphy lines of the different states. 
The position of the telegraph department was still further 
confirmed by an order of the Federal Council of the 18th 
December, 1867, by virtue of which the administration of 
the postal and telegraph system of the North German Con- 
federation was divided into two branches, the “ General 
Post Office of the North German Confederation,” and the 
‘General Direction of Telegraphs of the North German 
Confederation,” both divisiens being subordinate to the 
Imperial Chancellor, The Director of Telegraphs, Colonel 
von Chauvin, was appointed Director-General of Telegraphs 
of the North German Confederation. 

The organisation of the existing telegraph administrations 
into a complete whole required extensive administrative and 
technical labour. The lowering of the rates from 1063d., 
ls. 7}d., and 2s. 5d., to 6d,, Is., and 1s. 6d. respectively, 
for the the three different zones into which the distances 
were divided, although it had the effect of increasing tele- 
graphic correspondence, did not result in the expected 
surplus with which it was intended to cover the outlay for 
the extension of the lines of telegraph and an increased 
number of stations. The expenditure for this object bad 
therefore to be provided from other of the revenues. 

The efficiency of the German telegraph system was 
severely tried in the late Franco-German War. Seven 
field and five etappe telegraph sections were in operation, 
under the command of Colonel Meydam (since the be- 
gitming of 1870 the representative of the director-general), 
who during the war was attached to the general staff Two 
Bavarian field telegraph sections, and one attached to the 
W iirtemberg contingent co-operated with those of the North 
German Army. 

After the definitive constitation of the German Empire, 


its telegraph system was organised as one department, and - ’ 


tas since then been so represented in its relations with other 
countries, though the Bavarian and Wiirtemberg telegraph 
administrations still exist in their integrity. 

The first Director-General of Telegraphs of the German 





Empire, Major-General von Chauvin, resigned in 1872 on 
account of his health, which had beea shattered during a 
period of the must laborious exertions in his sphere, 
and his successor is Colonel, now Major - General 
Meydam (the aathor of the memoir of which this is a 
résumé), formerly chief of the Department for Engineering 
in the Prussian Ministry of War, who had been Von 
Chauvin's representative since 1870. 


NOTES FROM THE NORTH. 
Gurascow, Wednesday. 

Glasgow Pig Iron Market.—The warrant market was very 
inanimate during the part of the week, but the 
price was maintained at a comparatively high point betwiat 
87s. and 86s. This week there aprotinin or shown to 
realise. On Monday business was done from Sés. @d. to 858 
and yesterday as low as 849. cash was accepted for several 
lots, closing rather firmer with buyers offering 848. 6d. The 








market has been quiet to-day, and & small amount of | motion of 
business was transacted. During 84s, 6d. cash 


the 
was accepted for a few lots, and in the 


business was 
done at buyers 84s. 3d., sellers 84s. 444,, @ month fixed 83s. 2d. 
Until to-day pore, Sot seen. ong Eero beneee their 
prices, not the fact t eS 
to 500 been daily going into To-day, 


however, two of the chief makers have lowered their quota- 


tions. linton No. 1 is down 1s. ton, but singular! 
cunts Hitpeadat fet hee : 
oA: Sr bea, ab gery Maley So 
; not 
exceptions just Ta ; ss ae ‘ e 
% j ma} No. 8. 
, s 6. d. 
G.m.b., at Glasgow ic ake 900 810 
Gartsherrie ” oo “- 1050 80 
Coltness ne ooo ove 1026 850 
Summerlee__,, - ose 97 6 820 
Carnbroe so eo . 940 820 
Monkland 4, os ow 900 810 
Clyde eae aio on » 900 610 
Govan, at Broomielaw_... eee 900 810 
, at Port Dundas 102 6 8390 
Calder ” ° 105 0 830 
Glengarnock, at Ardrossan ose 960 80 
Eglinton . - 880 796 
Dalmellin 99 880 806 
Carron, at Grangemouth, selected 1w0o = 
Shotts, at Leith ... oie cad 100 0 840 
Kinnell, at Bo'ness ee ene 95 0 786 
(The above all deliverable alongside.) 
Bar iron ose eee ooo eee 104. 


Nail rods sen gee tse sae 101. 

Last week's shipménts amounted to 13,700 tons, as against 
10,324 tons in the compepeoding week of last year. The 
stock in Messrs. Con and Co.'s warrant stores had 
amounted to 22,235 tons on Monday night. It may be said 
that busi is ing a decidedly healthy state. It is 
the opinion of both buyers and sellers that prices are too high, 
but naturally enough the holders are disposed to _— the 
prices as long as they can. Buyers are reported to bold: 
ing off. 


The Shipbuilding and Engineering Trades of Glasgow and 
the Clyde.— Notices have this week been posted in the various 
shipbuilding and engineering works belonging to the members 
of the Master Engineers and Shipbuilders’ Association, an- 
nouacing that a reduction in the rate of wages will take place 
in those works on the first pay-day after the 30th of Novem- 
ber. it isexpected that the reduction will vary from 5 to 
124 per cent. in a number of branches, while in one or two 
others there will probably be no reduction at ali. 

Large Contract for Cast-iron Pipes.—1 understand that a 
joint contract between Messrs. Thomas Edington and Sons 
and Mersrs. D. Y. Stewart and Co., pipe-founding firms in 
this city, for the supply of an order for 18,000 or 20,000 tons 
of cast-irom pipes for the Berlin water supply, has just been, 
or is on the eve of being, concluded. It is reported that there 
are other pipe contracts in the market. 

West Kilbride Railway.—The operations in connexion 
with the formation of the railway from Ardrossan round to 
Lareys-on-the-Clyde, are now making considerable progress 
in the vicinity of West Kilbride. ‘his branch line is an ex- 
tension of the Glasgow and South,Western system. 


Traction Engines on Publie Roads.—A memorial has 
lately been Py see by a committee of the Banffshire Com- 
missioners of ply for eye 4 to the Duke of Rich- 
mond and Mr. R. W. Duff, M.P. for the county, with the view 
of getting Parliament to pass some measure for dealing more 
efficiently with the using of traction engines on public roads. 
In their memorial the committee the thet as 
much damage is being done to bri and culverts by the 


weight of these it should be declared illegal to 
op apen the sends 





without it being registered 
and licensed. Mr. James Young, F-RS., commenced to run 
honed eeepes amie aenite See ween the city of Aber- 
i engine drawing waguns of 

tn ety to 





favour of any safety valve. On the 
John Page, C-E., the thanks of the Institution 
to the Committees on Safety Valves, and 

It was afterwards resolved, on 
Mr. J. Z. Kay (Phenix Foundry), aud 
ith (Eglinton Engine Works), that 


. NOTES FROM THE sorry West. , 
evern and _ ordinary baif- 
ye cage a yearly 





meeting of this —— on Thursday. The diree- 
tors’ report stated the Lydbrook extension was 
on the 26th of Aw 


but that there has not yet been suffi- 
cient time to the traffic in that direction. Arrange- 
ments have, however, been made with the Great Western 
Railway Company, who are the lessees of the Ross and Mon- 
mouth Railway, to commence a through booking of mer- 
chandise on the Ist of December, which it is expected will 
facilitate the in ot traffie by that route. Under 
the of the Severn ond hy? Railway Act, 1872, 

Railway Act of same session, about 
half a mile of reilway has to be constructed for extending 
new line into Colefa , for which the requisite lands will 
ponee A be available; i , the works are let, and have 
already been commenced by arrangement with the owners 
of the chief portion of these lands. It may, therefore, be 
Y bly expected that the entire line to Coleford, from its 
open with the main line of the company at Parkend, will 

completed and open for mineral traffic by the end of 
Mareb. 


Falmouth Docks.—A cheerful account of the prospects of 
the Falmouth Docks Company was given at the halt-yearly 
meeting of the shareholders. At present, however, the 
Public Works Loan Commissioners have possession of the 
seal of the company, and will not give it up until they re- 
ceive 18,0001. of the 58,0001. owing to them. 

Wages in South Wales.—The probability of another re- 
duction in the wages of colliers in South Wales is mooted, 
and it is stated that the masters will terminate all existing 
contracts by the close of the year. eG yg’ in the iron 
trade has been turned to good account by Mr. Crawshay in 
the accomplishment of a number of important improvements 
at the Yosfach Works. 

Swansea.—The Swansea Chamber of Commerce, at its 
meeting on Monday, decided on memorialising the Great 
Western Railway Company, by deputation, with the view of 
getting Swansea placed on the main line. The scheme 
which found the most favour in the estimation of the meet- 
ing was « loop line. 

Penarth Dock.—The coal trade in this dock has been very 
brisk during the last fortnight, no less than 56,204 tons of 
coal having been shipped in twelve working days. This is 
irrespective of coal shipped in the tidal harbour. 

Cattewater Harbour.—The Cattewater Harbour Commis- 





security of tolls to be hereafter levied on pr po tts they 
cannot obtain the sanction of the Board of Trade to levy 
tolls until have at least partially completed their bar- 
bour. The di ty is referred to a committee. 


manufacturing trade 
brough pletely to a standstill. It is anticipated thet 
on stension of this partial activity will take place within « 


the Tin- Workers.—At a ing of the tin-piate 
workers sc Lamachy co Seti, ovine of an totes 
to the pg Ny Bin erg ype rn A tte eg | 
number speakers. A circular issued = @ 
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SEMI-PORTABLE 


BY MESSRS. JOHN FOWLER AND CO, 


CONSTRUCTED 


ENGI 


WINDING ENGINE. 


NEERS, 


LEEDS. 





Tue use of semi-portable engines is becoming very 
general for every description of colliery and mining work. 
They are generally employed in sinking and underground 
hauling; and for the last eight or ten years Messrs. John 
Fowler and Company, of Leeds, have made great numbers 
of such engines for these purposes. 

The engine of which we annex engravings is one of 
a class now being largely manufactured by this firm. For 
some years past their usual type of mining engine had a 
bedplate carrying the engine placed on the top of the boiler 
barrel. The advantages of this arrangement are such as to 
cause it to be still preferred by a large number of mining 
engineers, combining as it does a direct passage of steam from 
boiler to steam jackets with easy access to the working 
parts, 

The type of engine now illustrated has, however, been 
adopted for the larger sizes, as offering greater facilities for 
repairing and changing the boiler without disturbing the en- 
gine. The firebox shell is made in such a way that it can be 
detached from the boiler barrel without interfering with any 
parts of the engine or gearing. With this exception no 
novelty is claimed from the arrangement of engine shown ; 
an arrangement which will be fully understood from our 
engravings without further explanation. 


Giass Vaenxen.—There are many processes in the arte and 
manufactures in which tanks and similar receptacles, com- 
bining great strength with perfect cleanliness and non- 
liability to oxidation, are still desiderata. It is true 
enamelled iron w suitable for some , but when the 
enamel is worn off, or the surface broken, the vessel is prac- 
tically dome for. To meet these and several other require- 
ments to which we shall further allude, Mr. Joseph Hartley, 
brewer, of Ormskirk, has devised a method of fixing glass 
upon iron or any other material, or, rather, he has invented 
an anti-corrosive cement by which glass may be so fixed. 
The first practical application which suggested itself to Mr 
Hartley was the lining of his own fermenting backs with 
giase, the gestion arising out of Mr. Hartley's experience 
of the difficulty of keeping wood, stone, or slate free from 
secreted stale germs of or life, and which develop and 
reproduce themeelves in t me vay a. beer in a 

ighly objectionable manner. Mr. Hartley a ey abe 
ae invention offees a solution to the lead poisoning difficulty, 
inasmnuch as cisterns made upon his principle would be less 
objectionable than many others, whilst their cost would not 
be greater. For decorative purposes some very good effects 
have been produced by this glass vencer, specimens of which 
we recently examined at the Hop and Malt Exchange, South. 
wark -street. i im any colours can be placed under 
giass and from fading or wear. Mr. Hartley's in- 
vention, in fact, appears applicable to a variety of useful 
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obtain orders for engi in Brazil. Mr. Williams e 





purposes. 


engines 
personal visit to Brazil with this object. 


Americas Locomortves.—Mr. Williams, of the Baldwin 


to | ganised 
* | Dakota 





in Missouri will 


mi 


on a 


/ 
4 


! 


Coat tn Missourt—A coal company which has been or 


I 


commence early in the 


The company a © ae the settlers of 


and Western Min 


nesota with 







































the 
of 


Nov. 27, 1874 ] 


ENGINEERING. 





WEAVING.—No. XIV. 
JACQUARD APPARATUS—INTRODUCTION. 

In the previous articles we have endeavoured to 
show the general principles of weaving as practised 
before the introduction of the Jacquard and other 
automatic machines, At that time the loom consisted 
of a complicated mass of cords, levers, and pulleys, 
which had to be compactly united or arranged to- 
gether to produce the desired pattern or cloth to be 
woven. Every new design required a fresh ar- 
rangement, which often entailed a great amount of 
labour. 

By dividing the peculiarities of the old system of 
weaving into distinct classes, as we have done, a 
better and more definite idea of the principles 
could be shown. Still, each of those classes were 
capable of many modifications. For instance, in the 
second class the changes shown were made by 
operating upon the divisions of the levers and 
headles, one set of levers operating upon the others, 
but this plan could be modified by one set of leashes 
operating upon another set of leashes, which latter 
set governed the warp. 

In the third class modifications were made in com- 
bining two or more harnesses together, to work 
separately or collectively, &c. 

But whatever advantage that might arise from 
these modifications, they have been more or less 
applied to the Jacquard loom, and will be more 
easily illustrated in connexion therewith than in the 
old system of weaving. 

The Jacquard machine, since its introduction into 
England, has also undergone numerous modifications 
to adapt it to various descriptions of looms. Still 
all of them are based upon the same principle, viz., 
the use of perforated paper or cards or other equi- 
valents. 

In our second article we mentioned, on the autho- 
rity given, that the inventor of the application of 
perforated plates to weaving purposes was a M. 
Bonchon, who so early as 1725 made use of “ per- 
forated paper pressed by a hand bar against a row 
of needles or horizontal wires, so as to push forward 
those that happened to be opposite the blank spaces, 
and thus bring loops at the lower extremity of 
vertical wires in connexion with a comb-like rack 
below. ‘This being depressed by hand, pulled down 
the selected wires and with them the tail cords of 
the draw loom to which they were connected.” 
(Report on the Paris Exhibition 1857, by Rev. R. 
Willis). 

This process is the very life, as we have before 
stated, of the Jacquard apparatus, and it may be 
simply illustrated by Fig. 127, which represents 
the tail cords of the ordinary draw loom, as already 
described, and S the leashes connected to. the 
tail cords. The simple cords are kept in tension 
by the lingoes or weights at the bottom of the 
leashes, which are shown at #; by this means they 
are kept in a vertical position. 
frame b are placed a number of horizontal wires 
or needles, each having an eye, made by turning 


a loop in the wire, in their centres. The ends of | a manufacturer of Spitalfields, to the effect that : 


the wires protrude a short distance through the 


front, or needle board of the frame, and one of | in 1816, with my family, I was the first individual 
the simple cords is passed through the eye of each | who saw it (the Jacquard os I communicated 
needle. Below the needles a knot or a bead is tied | it to other manufacturers, and Mr. 

upon each of the cords, and opposite to these knots | after a time, went over and saw the loom and has 
a comb bar is fixed to a frame G, which can be de- | got a patent for it. 


pressed by means of a treadle, as shown. 


Now if a band of paper p be placed upon a roller | duced into the country in general use ?— No. 
rame /, d be 


4, and fixed into a an against 
the points of the needles that protrude through 


contact with the teeth of the comb. By de - 
ing the comb all the cords will be drawn down- 


wards, for the knots or beads are made too large to | at Streatham, there poe | be more, It is a very 
pass between the teeth of the comb, consequently | great improvement, 

all the warp threads will be raised. But by perfo- | get it over, that the manufacturers 
rating the paper, and placing it upon a perforated | myself, might take the advantage 


cylinder, then wherever there is a hole in the paper 


opposite to a needle that needle remains ny over, not that Mr. Wilson had 
and is not affected, but if the paper has a when I found he had got a patent for it. F 
space instead, then it will force back the needle and} Mr. Wilson before the same committee 


bring the knot on the simple cord into contact with | gave the 


the comb, by which it will be lowered, and the warp 
thread raised. 


Thus any desired arrangement of design can be | knew a loom of that number of cords in 
effected by corresponding perforations, and the | Here is another shaw! with 600 cords. 
extent of pattern is bounded only by the number of | does all himself. It is also adapted to damasks, 
needles and the length of the band of paper. After | which is one of the heaviest kinds of work. Gene- 
the cords have been lowered they recover their | rally they are drawn every four shoots, but this is 


In a box or| committee of the House of Commons in 1831-39. 


not aware that it is in use in any other manu- 
the front board of the box D, it will force back | factory but his own, but not in Spitalfields. I 
all the needles in the frame, and cause the knots | am told they have improved u 
or beads upon the simple cords to come into| or Macclesfield, but 


made with it ; this shaw] has 1200 cords. I never 


the cylinder being turned so as 
cords. 


row of holes ting one dra 
description given by Professor but the 
action is in every respect the same, and can make 
little difference in the machine excepting in rendering 
it in a more simple form. 

The invention of Bonchon was brought to com- 
parative ection about the year 1745 by the 
celebra mechanician Vaucanson. He at once 
dispensed with the tail cords and simple of the 
draw loom, and placed the perforated an 
cylinder on the top of the loom, in the place of the 


ulley box, and it is in this position that the 
» tM still remains. 























Before entering further into the subject we will 
give an account of the introduction of the Jacquard 
machine into England, as given in evidence before 
a committee of the House of Lords on the silk trade 
in 1823, by Mr. W. Hale and Mr. Stephen Wilson, 
also an account of its invention given by Dr. 


Bowring (afterwards Sir John Bowring) before a 


Before a Lords’ Committee on the silk trade 
(vol. xiii., 1823) evidence was given by Mr. W. Hale 


‘In making a tour through Switzerland and Italy 
Stephen Wilson, 


“Is that improvement which Mr. Wilson intro- 


‘Is it confined to his own manufactory ?—I ain 


it in Manchester 
am not aware that a single 
iece of goods has been made by it. 
ilson, I think, has got two or three of the looms 


I was very anxious to 
eee 
it, and I did 


measures to get another to bring it 


evidence : 
‘‘Here are a number of works that have been 


ital fields. 
e weaver 


Fig. 127 does not exactly to the 


- | returned to his native town, a 


present another | work, This pattern is three yards , butit can be 
series of erations the operation i repented, each ude of any length whatever we spin 
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was stated by David Smith, a 
entry, that the first Jacquard ma- 
i. was in 1823, and Mr. 8. Cox stated 


Before the committee of 1831-32, Dr. Bow- 
| Ting, in the reply to the question ‘“‘Do you know 
the hi of the Jacquard machine?” gave the 


nce : 

“The introduction and history of the Jacquard 
mechanism is certainly one of the most in -_ 
and one of the most instructive facts connected wi 
the silk manufacture. I was extremely desirous, 
having seen the beauty of the machine and the 
simplicity of its of some conversation 
with its inventor, and accompanied by a number 
of gentlemen, I went to visit Jacquard, and was 
very much ified at hearing from him a history 
of its invention, which is now generally recognised 
as one of extreme importance and value. 

‘* He told me he was originally a straw hat manu- 
facturer ; his attention had never been turned to me- 
chanical topics till the Peace of Amiens opened the 
communication of France with England; at the 
same time an extract from an English newspaper 
fell into his hands, in which it was stated that a 
prver: Posen ue Ag. oman man who 
sh weave a net by machine He told me that 

i us turned upon this subject, 
which, by the way, if there had been any interrup- 
tion to intercourse would never have taken place ; 
he did produce a net, which he threw aside for some 
time, and afterwards gave it to a friend as a matter 
of indifference. The net by some means or other 
got into the hands of the authorities, and was sent 
to Paris. When some time had and Jac- 
quard had com y forgotten his production, he 
was sent for by the ect, who said, ‘You have 
directed your attention to the weaving of nets by 
machinery.’ He did not immediately recollect it, 
but the net was produced to him, and that called it 
to his mind, The prefect said, ‘I require you to 
make the machine which led to this result.’ He 
asked three weeks for its completion, and brought 
it to the prefect, and desired him to strike with his 
foot, by which a mesh was added to the net. It 
was sent to Paris and an order came for his arrest. 
It was in Buonaparte’s time, when things were done 
in a rash and very arbitrary way. He found him- 
self under the keeping of a , and was not 
allowed to go home to provide himself with the 
necessaries for his joarney. 

“He was required at Paris, in the Conserva of 
Arts, to produce the machine in the presence of in- 

which he did. 

‘“* He was introduced to Buonaparte and to Carnot, 
who said to him with a menace of incredulity, 
‘ Are you the man who pretends to do that whic 
God Almighty cannot do, to tie a knot in a stretched 
string ?’ poo machine and showed ite 
operation. is was Jacquard’s first mechanical 
= t. He was afterwards called in to examine 
a loom on which 20 or 30 thousand francs had been 
expended for the production of articles for the use 
of ee : 

“ He offered to do that Gamein which 
they were attempting to y a very complicated 
wn ais oveeen P a model o> Wentnaan he 
uced the which bears his name. He 
ion of 1000 crowns 
having been granted to him; but so violent was the 
ition made to the introduction of his machine 
he had three times the greatest difficulty of 
escaping with his life. 
‘+ The Conseil des Prud’hommes, who are the con- 
servators, ex-officio, of the interests of the Lyonnese 
trade, broke up his machine in the public place ; the 
iron (to use his own ) was sold for iron 
and wood for w and he, its inventor, was 
delivered over to universal ignominy. It was only 
when the French were beginning to feel the effect 
of a that they were forced to 
employ this machine, which led to such great im- 
et in their manufacture, and, as everybody 
ows, it is now extensively employed through the 
whole of the manufacturing districts of France. 
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normal position on the paper being removed, and | drawn every 


shoot, which makes it more difficult 


When this statement is compared with the 
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account given by Dr. oe ge of the invention of 
the power loom (see Article IL.) a marked difference 
appears. Dr. Cartwright’s is a full and circumstan- 
tial account, and carries with it an unmistakable 
evidence of fact. But the account given by Jacquard 
dwells more upon the netting machine, and seems 
to avoid the real question at issue. He acknowledges 
the invention of Wasenndiie: but after the subject 
has had fair consideration scarcely any other result 
can be arrived at than that given by Professor 
Willis, already quoted, viz., that Jacquard “ must 
not rank as an inventor, but as a talented workman 
who has been able to carry out practically the in- 
ventions of others.” 


THE MESSRS. STEVENS, OF HOBOKEN, AS 
ENGINEERS, NAVAL ARCHITECTS, AND 
PHILLANTHROPISTS.* 

By Proresson Rt. H. Tavestox. 

Tur biography of the greatest engineers, in some respects, 
that America he yet produced, is still to be written. 

Colonel John Stevens, of Hoboken, was undoubtedly the 
greatest engineer and naval architect living at the beginning 
of the present century. : 

Without having made any one superiatively great im- 
provement in the mechanism of the steam engine, like that 
which gave Watt his fame; without having the honour of 
being the first to propose navigation by steam or steam trans- 
portation on land, he exhibited a far better knowledge of the 
science and of the art of engineering than any man of his 
time, and he entertained and urged more advanced opinions 
and more statesmanlike views in relation to the economical 
importance of the improvement of the steam engine, both on 
land and water, than seem to have been attributable to any 
other leading engineer of that time. 

Colonel Stevens was born in the city of New York, in 1749. 
He was of English descent, his grandfather having come to 
this country early in the eighteenth century, settled in New 
York, and married Anne Campbell, grand-daughter of Lord 
Neil Campbell. This gentleman died at Perth Amboy, to 
which place he had removed after marriage, leaving a sop, 
president of the council of New Jersey. 

This son, the father of Colonel John, married Miss Eliza- 
beth Alexander, a descendant of one of the first settlers of the 
state of New Jersey. 

Colonel John, although as it is stated born in New York, 
was a resident of New Jersey, and married Miss Rachel Cox, 
a daughter of John Cox, a prominent citizen of the state, 
living at Bloomsburg, New Jersey. 

The late Dr. Charles King, then the distinguished Pre- 
sident of the Columbia College, thus referred to this great 
man ina lecture describing the “ Progress of the City of 
New York”: 

“Mr. Stevens’ attention was first turned, or rather the 
bent of his genius was developed and directed, towards me- 
chanics and mechanical philosophy, by the accident of see- 
ing in 1787 the early and as now may be said imperfect 
steamboat of John Fitch, navigating the Delaware river. He 
was driving in his phaeton on the banks of the river, when 
the mysterious craft, without sails or oars, passed by. Mr. 
Stevens’ interest was excited—he followed the boat to its 
landing, familiarised himself with the design and the details 
of this new and curious combination, and from that hour be- 
came a thoroughly excited and unwearied experimenter in 
the application of steam to locomotion on the water, and 
subsequently on the land. 

“Having been brought by close family connexion iato in- 
timacy with Robert Kh. Livingston (the chancellor of this 
state, who married the sister of Colonel Stevens), he induced 
Mr. L. to join him in these investigations, and they were 

rsevered in at great cost and with little immediate success 
till Chancellor Livingston, in 1501-2, was sent as minister to 

France. a 
“So much, however, was the chancellor encouraged by 

the experiments then made, that as early as 1798 he obtained 
from the Legislature of New York, an exclusive grant for the 
use of steam on the waters of New York. This, however, 
became forfeit by the failure to avail within the limited time 
of ite privileges 

“ Bat previously to the Act of '98, the Legislature of New 
York had, as early as 1787, granted to James Rumsey and to 
John Fitch the exclusive right to navigate the waters of the 
state with steam-propelled vessels; and on the 9th of 
January, 1780, John Stevens petitioned the Legislature for a 
like grant—nothing having resulted from the preceding ones. 
Mr. Stevens in his petition says that, ‘to the best of his 
knowledge and belief his scheme is altogether new, and does 
not interfere with the inventions of either of the other 
gentlemen who have applied to your honourable body for an 
exclusive right of navigating by means of steam.’ The peti- 
tioner adds that he ‘had made an exact draught of the 
different parts of his machine, which, with an explanation 
thereof, he is ready to exhibit.’ The prayer of the petition 
was unsuccessful; but these draughts should be among the 
papers of the late Colonel Stevens, and at this day would be 
curious, 

“Mr. Stevens, meanwhile, never renounced his experi- 
ments, nor despaired of success, and in 1804 he actually con- 
structed a propeller (a small open boat, worked by steam), 
with such decided success, that he was encouraged to go on 
and build the Pheenix steamboat, on his own plan and model, 
and had her ready almost contemporaneously with, but a 
little after, the first steamboat of Fulton, the Clermont. 
The success of the Clermont entitled Mr. Fulton and 
Chancellor Livingston, who was co-operating with Fulton, 
to the benefit of the law, which had been revived by the 





® From the Journal of the Franklin Institute. 





State of New York, granting a monopoly of the waters of the 
state, and thus Mr. Stevens’ steamboat was excluded from 
those waters. On the Delaware, however, and on the 
Connecticut, be placed boats; and his eminent son, Robert 
L, Stevens, having embraced his father’s views, was now at 
work with him to improve the known, and invent new re- 
sources for accelerating steam conveyance. 

“ In 1812, just before the commencement of the war with 
England, and when this state’ (New York) “ was first 

ing itself to the thought of connecting the waters of 
the lakes with those of the ocean by the Hudson, a thought, 
very rapidly matured in the sequel, by the delays and now 
incredible cost in transporting troops, artillery, and munitions 
during the war from the sea board to the lakes, Colonel 
Stevens put forth a pamphlet urging that railroads and 
steam iages should “ preferred to canals and cana! boats. 

“ At that day, not a locomotive existed in the world, and 
the only railroads were those few, and short tram roads, as 
they were called in England, connecting for the most part 
coal mines with canals, or other water transportation, and 
upon which carriages with the ordinary wheels turning upon 
their axle-trees were drawn by horses. The carriages were 
prevented from running off sideways by a flange raising 
some inches above the outer edge of the flat rail. In this 
state of knowledge and experience of railroads it was that, in 
1812, Colonel Stevens made public his extraordinary and 
most sagacious view and accurate calculations respecting, 
not only the feasibility of applying steam to locomotion on 
land, but the precise mode of such application ; its cost, and 
its almost illimitable advantages. It seems all but impossible 
to realise the fact, when carefully reading his description of 
the railway, of the locomotive, of its wheels made fast to the 
axle, and revolving not on but with it, and held by flanges 
on the inner periphery, from flying off at a tangent, of a 
whole train, or ‘ suit,’ as he calls it, of railway carriages, ‘ all 
firmly attached to each other, and pursuing the same direc- 
tion ;’ and of the possible speed they might attain of 40 or 
50 miles an hour, but that probably ‘it would in practice be 
found convenient not to exceed 20 or 30 miles an hour;’ it 
seems, I repeat, almost impossible to realise the fact that, 
at that day no locomotive existed except in the creative and 
ingenious mind of the writer; and ‘het no railroad, such 
as he needed for his unrevealed plan had ever been laid 
down. 

“ If he had seen then, what he lived to see afterwards, and 
from the handiwork and genius mainly of his son Robert, on 
the Camden and Amboy Railroad, the spectacle, ever im- 
pressive, however frequently witnessed, of — trains of cars 
sweeping on with the rapidity of the pigeon’s flight, he could 
not have deseribed with more absolute accuracy al! the de- 
tails of such a train, such a road, and such a locomotive, than 
is done in the prophetic pamphlet of 1812 

“He was trea as a ‘visionary projector.” Time has 
vindicated his claim to the character of a far-seeing, accurate, 
and skilful practical experimentalist and inventor; and 
who can estimate, if at that day, acting upon the well con- 
sidered suggestion of President Madison, ‘of the signal 
advantages to be derived to the United States from a general 
system of internal communication and conveyance,’ Congress 
had entertained Colonel Stevens’ proposals, and after verify- 
ing by actual experiment upon a small scale, the accuracy of 
his plan, had organised such a ‘ general system of internal 
communication and conveyance ;' who can begin to estimate 
the inappreciable benefits that would have resulted there- 
from to the comfort, the wealth, the power, and above all, to 
the absolutely impregnable union of our great Republic and 
all its component parts ? 


“ All this, too, Colonel Stevens embraced in his views; for | 


he was a statesman, as well as an experimental! philosopher : 
and whosoever shall attentively read this pamphlet will per- 
ceive that the political, financial, commercial, and military 
aspects of this great question were all present to Colonel 


Stevens’ mind; and he felt that he was fulfilling a patriotic | 


duty when he placed at the disposal of his native country, 
these fruits of his genius. 


* The offering was not accepted. The Thinker was ahead | 


of his age; but it is grateful to know that he lived to see his 


projects carried out, though not by the Government; and | 


that, before he finally, in 1838, closed his eyes in death, at 
the age of eighty-nine, he could justly feel assured that the 
name of Stevens, in his own person and that of his sons, was 
imperishably enrolled among those which a grateful country 
will cherish.” 

The whole life of Colonel Stevens, as remarked by the same 
writer, “ was devoted to experiments, at his own cost, for the 
common good.” 

A mode! of the little steamer built in 1804, is preserved in 
the lecture room of the Department of Mechanical Engineer- 
ing at the Stevens Institute of Technology, and the machinery 
itself, consisting of a high-pressure “sectional” or “ safety” 


tubular boiler as it would be called to-day, a bigh-pressure | 


condensing engine with rotating valves, and with twin screw 
propellers is given a place of honour in the model room or 
museum, where it contrasts singularly with the mechanism 
contributed to the collection by manufacturers and in- 
ventors of our own time. The hub and blade of a single 
screw, also used with the same machinery, is alsoto be seen 
there. 
The British patent on the boiler, issued to John Cox 
Stevens, a son of the inventor, is also to be seen in the relic 
corner of the lecture room of the writer. 

A water tubular boiler, also, made for a smal! locomotive 
built somewhat later, is another relic testifying to the ability 
of this great man. In his published pamphiect on railroads, 
Colonel Stevens writes, May 15th, 1812, “ I can see nothing 
to hinder a steam carriage irom moving on these ways, with 
a velocity of one hundred miles per hour,” and, in a foot- 
note, “ This astonishing velocity is considered here as merely 
possible. It is probable that it may not in practice be con- 
venient to exceed twenty or thirty miles an hour. 

“ Actual experiments, however, can alone determine this 
matter, and I should not be surprised at seeing steam car- 
riages propelled at the rate of forty or fifty miles an hour.” 


| Colonel Stevens desi a peculiar form of ironclad in the 
| year 18:2 en ne reproduced by no less dis. 
| tingui and successful an engineer than the late John 
Elder, of Glasgow, Seotland. It consisted of a saucer-shaped 
bull, carrying a heavy plated with iron of ample 
thickness to resist the shot from the heaviest ordnance 
then known. This vessel was secured to a swivel, and was 
anchored im the channel to be defended. A set of screw pro- 
pellers driven by steam engines and situated beneath the 
| vessel, where they were safe against injury by shot, were so 
| arranged as to permit the vessel to be rapidly revolved about 
| its centre. As each gun was brought into line of fire it was 
discharged, and was then rel d before ing around 
again. This was probably the earliest embodiment of the 
| now well-established Monitor principle. This was probably 
| the first ironclad ever desi 5 
| This great engineer and inventor was therefore far in al. 
j vance of his time. The sectional steam boiler only just 
| becoming a standard type; high pressure steam with con- 
| densation has just become generally ; the serew only 
eame into use forty years later when Ericsson, Smith, and 
Wooderoft came forward with it, and twin screws are hardly 
= familiar to engineers. The revolving battery protected 
y iron plating is another of what are generally considered 
recent devices; and the peculiar Stevens revolving ship is 
reproduced by Elder sixty years later. 
e sons of Colonel John Stevens assisted their father in 

his work and inherited their father’s mechanical skill. 

The designer of the celebrated Stevens Battery was one of 
these sons, and the name of Robert L. Stevens is not less 
famous than that of John Stevens. 

He took an active part with his father, very early in life, 
and in 1808 went around by sea from New York to Philadel- 
phia with Captain Bunker, in the Phanix, the first sea 
vorege which was ever made under steam. 

t was Robert L. Stevens who became so well known as a 
successful steamboat builder, and as one of the originators of 
the best lines of steamers on the Delaware and Connecticut, 
land, after the etpiration of Fulton’s monopoly, on the 

Hudson. Much of his best work was done during his father’s 
| lifetime. 

He made many extended and most valuable as well as in- 

teresting experiments on ship propulsion, expending much 

| time and large sums of money upon them, and many years 
| before they Terone generally admitted, he had arrived at a 
| knowledge not only of the laws governing the variation of 
| resist of e ive speeds, but he had determined and had 
| introduced into his practice those forms of least resistance 
| and those graceful water lines which have only recently dis- 
tinguished the practice of other successful naval architects. 

Loferring to his invaluable services, President King, who 
seems to have been the first to thoroughly appreciate the im- 
mense amount of original invention, and the surprising ex- 
cellence of engineering work of this family, says, in 1851: 
“ The extent, variety, and Value of Mr. R. L. Stevens’ 
labours and inventions in mechanics, should have more 
fitting commemoration than can be given in any passing 
notice by one unskilled, as is the writer of this, in the me- 
chanical arts. Yet he cannot suffer this allusion to Mr. 
Stevens to go forth without attempting at least to enumerate 
some of the many services and ingenious inventions and 
appliances of that gentleman in steam, in gunnery, and in 
mechanics, From the time when a mere boy, in 1804-5, he 
was zealously working in the machine shop at Hoboken, up 
to the passing hour, he has given his time, his faculties, and 
his money to what may be justly described as experimental 
philosophy, and the results have been of ot public benefit. 
Of some of them, the following chronological record may 
bear witness: 

“1808. Hollow or concave water lines in the bow were 
introduced for the first time in the steamboat Phonix—the 
first steamboat that ewer breasted the ocean; these lines, 
under the name of ‘ wave lines,’ are now, as I understand, 
| claimed abroad as a recent English application. On the same 
vessel, in 1809, he first used vertical Pr ckets on pivots. 
| “1809. Suspended the projected guard beam by iron rods 
| from above—now exivuneel ba river steamers. 

“1813-14. The war with Enogiand being then in progress, 
| he invented, after numerous and most hazardous experi- 
ments, the elongated shell, to be fired from ordinary cannon. 
| Having perfected this invention, he sold the secret to the 
| United States, after making experiments to prove their de- 

structiveness, so decisive as to leave no doubt of the efficacy 
| of such projectiles. One of these experiments was made at 
| Governor's Island, in the presence of officers of the army, 
| when a target of white oak, four feet thick and bolted through 
and through with numerous iron fastenings, was completely 
| destroyed b a shell weighing 200 tbs., and containing 15 lbs. 
of best battle powder ; this solid mass of wood and iron was 
torn asunder; the opening made was large enough, as the 
certificate of the officer commanding, Colonei House, stated, 
for a man and horse to enter. 

“These shells are free from the danger accompanying 
ordinary sheils, for they are hermetically sealed, and suffer 
no deterioration from time. Some of these, after being kept 
twenty-five years, by way of proving their safety tili needed 
and as needed, were tested by exploding gunpowder under 
them, and then were taken to high places and let fall on 
rocks below, and all without causing them to explode. After 
this they were plunged into water, and then being put into 
the cannon, were fired, and upon striking the object, exploded 
with devastating effect. 

“1818. First to fasten planks and braces of steamboats 
(in the Philadelphia) with screw bolts, and to place diagonal 
knees of wood and iron inside of them. 

“1815. First to use steam expansively in steamboat Phila- 
delphia. 

1818. First to burn anthracite coal in a cupola furnace, 
and subsequently to introduce this fuel in fast steamers—the 
Passaic being the earliest to use it. 

“ 1822. To substitute for the heavy, solid cast-iron walk- 
ing beam of steamboats, the skeleton wrought-iron walking 
beam (in the Hoboken), now in universal use. 
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«1824, First to place the boilers on the guards, and to 
divide in steamboat Trenton the buckets on the water wheel. 

“1827. First on steamboat North America to apply suc- 
cessfully artificial blast to the boiler furnace by means of 
blowers, and in the same boat to apply what is technically 
known as the hog frame, now in fast boats, consist- 
ing of the large timbers on the sides to prevent the boat 
from bending in the centre, or as it is cailed, being hogged. 

“1828. First to apply the steel spring bearings under 
centre of the wheel shaft of the steamer New Philadelphia. 

“1832. First to introduce in the New Philadelphia perfect 
balance valves, now in general use in steamboats, which 
enabled one man to work the largest engine with ease. In 
the same year he used braces to the connecting rod, thus 
strengthening it and preventing ite tremulous motion. 

“ 1832-3. Constructed a boat (between Camden and Phila- 
delphia) eapable of navigating through solid, heavy ice. In 
the same year he constructed and introduced tubular boilers, 
having the fire under the bottom and returning through the 
tubes. 

1840. Improved the packing of pistons for steam engines 
by using the pressure of steam instead of hemp, steel springs, 
india-rubber, &c., to retain the metallic packing ring against 
the surface of the cylinder. One of these rings which has 
been in use on board steamer Trenton since 1540, is at this 
day in good order. 

“1841. The Stevens cut-off, by means of main valves 
worked by two eccentrics, invented by R. L. Stevens and 
his nephew (for mechanical ingenuity and skill run in the 
blood) F. B. Stevens; these are generally used now in the 
river boats and in the ocean steamers built in New York. 
In the same year he invented and applied on the Camden 
and Amboy Railroad the double slide cut-off, for locomotives 
and large engines; and improved locomotives for transport- 
ing goods, &c., by using eight wheels, and with increased 
adhesion was enabled to turn short curves with little friction 
on the flanges; also used anthracite asa fuel to great ad- 
vantage on the heavy engines, weighing 24 tons, with wheels 
of 42 in. in diameter, cylinders of 18 in., and 34-in. stroke. 

“1842. Having contracted to build for the United States 
Government a large war steamer, shot and shell proof, R. UL. 
Stevens built a steamboat at Bordentown for the sole pur- 

se of experimenting on the forms and curves of propeller 
Fiades, as compared with side wheels, and continued his ex- 

riments for many months, the result of which we may yet 
Sone to see in an iron war steamer that will be invincible 
and should be so named. While occupied with this design 
he invented about 1844, and took a patent for,a mode of | 
turning a steamship of war on a pivot, as it were, by means | 
of a cross propeller near the stern, so that if one battery were | 
disabled, she might in an instant almost, present the other. 

“1848. This year he succeeded in advantageously using | 
anthracite in fast passenger locomotives. 

“1849 witnessed the esful application of air under 
the bottom of steamer John Neilson, whereby friction is s0 | 
much diminished, that she has actually gone at the rate of | 
20 miles an hour; this was the invention of R. L. Stevens | 
and F. B. Stevens. The John Neilson also has another in- | 
genious and effectual contrivance of R. L. Stevens, first used 
in 1849, for preventing ill consequences from the foaming of 
the boiler. In conclusion of this dry and imperfect chrono- | 
logical recital of some of R. L. Stevens’ contributions to the | 
mechanic arts, to public convenience and national power, as 
well as renown, it must be added that Mr. Stevens is himself | 
the modeller of all the vessels built by or for him, and that ' 
many of our fastest yachts are of his Iding ; ai pecially | 
the Maria, which beat without difficulty the victorious | 
America, which in her turn carried the broom at her mast-head | 
through the British Channel, distancing all competitors, as | 
she continues to do, I believe, under her new owner in the | 
Mediterranean. } 

“ Of such a man, not only the mechanics of our city” (New | 
York) “among whom he worked, and is well known, 
but the nation may well be proud.” | 

The Camden and Amboy Railroad was projected and largely | 
sustained by the aid, both pecuniary and other, of the Messrs. 
Stevens. The locomotives were built from the designs of 
Robert L. Stevens, some at the works in Hoboken, and 
some in English workshops. It was here that be introduced | 
the T-rail, and when his design was prc dan impossible | 
one to roll, he himself went abroad and showed that it could 
be done and how. | 

In 1833, in a letter now framed and carefully preserved in 
the “relic corner” of the Department of Engineering in | 
the Stevens Institute of Technology, Robert Stephenson writes 
to Robert L. Stevens, deprecating the general inclination of 
American engineers to build light locomotive engines, and | 
stating that he had completed the design of an engine—of | 
which he gave a neat sketch, made to scale—which weighs | 
nine tons, and is capable of hauling “one hundred tons dead ' 
load sixteen or eighteen miles an hour on a level.” He ur 
Mr. Stevens, whom he seems to consider an engineer of cor- 
tect views, to assist him in effecting sales. | 

Mr. Stevens’ experiments on the effect of the impact of | 
thot and shell upon iron plating were commenced very early, | 
and were carried on at great expense of time and money. | 
As early as 1837 he had perfected a plan of an ironclad war | 
vessel, and in August, 1841, his brothers James C. and Edwin 
A. Stevens, representing Robert L., addressed a iectter to 
the Secretary of the Navy, proposing to build an ironclad 
vessel of high speed, with alt its machinery below the water 
line, and submerged screw liers. 

The armament was to consist of the most powerful rifled 
eee the breech, and provided with elongated shot 
and shell. 

After some delay, during which Mr. Stevens and his bro- 
thers were engaged with their experiments and in perfecting 
their plans, a contract was made in 1843, and the kee! of an 
ironclad was laid down in a dry dock which had been con- 


structed for the purpose at cost. 
250 ft. long, of 40 ft. beam. 











an vena was to have , 
and 28 ft. deep. The machinery was designed to furnish 
‘00 indicated horse power. The ing was to be 
4} in. thick—the same weight of armour as was adopted 





| national importance that no knowledge of his work should 
| was probably the first to obtain any accurate information 


| rather than a larger number of small guns,” was upheld from 


ten years later by the French for their comparatively rude 
constructions. 

In 1854, such marked had been made in the con- 
| struction of ordnance that Mr. Stevens was no longer willing 

to proceed with the original plans, a were the ship 
| completed, it might prove not invulnerable and might throw 
| some discredit — designer as well as upon the navy of 
| which it was to a part. 

The work, which hatl, in those years of peace, progressed 
| very slowly and intermittently, was therefore stopped entirely, 
| the vessel given up, and in 1854 the keel of a ship of vaslly 
| greater size and power was laid down. 
| The new design was 415 ft. long, of 45 ft. beam, and of 

something over 5000 tons displacement. The thickness of 
| armour pro was 63 1n.—?{ in. thicker than that of the 
| first French and British ironclads—and the machinery was 
designed by Mr. Stevens to be 8024 indicated horse power, 
| driving twin-serews, and propelling the vessel twenty miles 
| OF more, an hour. 
| As with the preceding design, the progress of construction 
was intermittent and very slow. Government advanced funds 
and then réfused to continue the work, successive adminis- 
trations alternately encouraged and discouraged the engineer, 
and he finally, cutti loose entirely from all official con- 
| nexions, went on with work at his own expense. 
| The remarkable genius of the elder Stevens was well re- 
flected in the character of his son, and is in no way better ex- 
emplified than by the accuracy with which, in this great 
| ship, those forms and proportions both of hull and machinery 
| were adopted which are to-day, a score of years later, recog- 
nised as most correct under similar conditions. 

The lines of the vessel are beautifully fair and fino, and 
are what J. Scott Russell has called “ wave lines,” or tro- 
choidal lines, such as Rankine has shown to be the best pos- 
sible for easy propulsion. The proportion of length to mid- 
ship dimensions is such as to secure the speed proposed with 
a minimum resistance, and to accord closely with the pro- 
portions arrived at and adopted by common consent in past 
trans-oceanic navigation by the best—not to say radical— 
builders. 

Even in the minor details of his machinery Mr. Stevens 
had, by careful experiment, determined for himself, and had 
adopted in his practice proportions which were only hit upon 
by the majority of engineers many years later. In much 
of this experimental work, including his researches in naval 
science, he was assisted by his nephew, Francis B. Stevens, 
still the superintendent of the establishment of the Camden 
and Amboy Railroad at Hoboken.* 

Mr. Stevens conducted his experiments and did his own 
work with great secrecy, as it was considered @ matter of 
reach foreign powers, and Mr. Norman Scott Russell, whe 

relating to the ship, stated before the British Institute of 
Naval Architects, that in 1858 or 1860 few persons knew 
“that Mr. Stevens had made experiments upon armour 
plates for ships of war as early as the year 1316, and nobody 
in this country” (Great Britain) “entertained the slightest 
suspicion that the American Government had concluded a 
contract with the Messrs. Stevens, the fathers of this new 
system, to construct an iron- plated a as early as 1843, 
though the commencement of this vessel was delayed by 
official interference until some years later. So well indeed 
had they kept their seeret that the late Sir Howard Dougiass, 
who took so deep an interest in the improvement of the 
Navy, and prided fimeelf on being kept well informed of all 
that was being done in the naval or military matters of 
foreign countries, wrote as late as 1860, that no iron-cased 
vessel was built, or being built in the United States.” __ 
The guns pro in 1843 were large for that time, 
“ 64-pounders”’ and the principle, now recognised as a car- 
dinal principle, “a smaller number of the largest guns, 


the beginning by Mr. Stevens. The larger vessel was 

for the heaviest guns that could be constructed at the time. 
These immense guns were to be mounted on turntables and 
worked very much as the guns of the “monitors” are 
handled. 


The death of Robert L. Stevens occurred when this larger | p 


vessel had advanced so far towards completion that the huil 


and machinery were practically finished, and it only re- |i 


mained to add the armour-plating, and to decide upon the 
form of fighting house, and upon the number size of 
ns. 
erThe construction of the vessel, which had proceeded vere | 
and intermittently during the years of peace, as successive 
ministrations considered it necessary to continue the pey- 
ment of appropriations, or had stopped it temporarily in 
absence of any apparent immediate necessity for ite con- 


tinuance, was again interrupted by his death in the year | Parker, V: 


1856. _ 
His brothers, J. C. and E. A. Stevens, had taken an active 
intelligent interest in the scheme, attempted to secure 
from the Government authority to complete the . 

The last named addressed several —_ to the Navy De- 
partment on the subject, but received no su en- 
couragement, although offering to complete the vessel at his 
own expense, and i 


ng: ; 
“4. she shal be impenetrable to the most destructive i 


missile fired from the most powerful gun (with its ordinary 
service charge) now used in our own or im any European 
naval service, to be tried upon her at short range—say 220 
yards. 

clad war steamer in 


“3. That she shall be more manageable and more quickly 








“2. That she shall have greater speed than any other iron- | obtain the 
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Mr. Stevens, to settle a doubt expressed as to the value of 


[ 
fF 
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i in actual warfare. 
This steamer was 100 ft. long, 20 ft. beam, and 7 ft. depth 
i at each end to receive water for 
the purpose of sinking her to her “ fighting draught” when 
action 


Mr.-Edwin A. Stevens poner f died, leaving this task still 
unaccomplished, and the remained unfinished on the 
hands of his executors. 

In the will of Mr. Stevens he made two bequests which 
testify to the public spirit and “ large-mindedness” of the 
man, 


The most im was that by which he provided for the 
foundation of the Stevens Institute of Technology. Nearly a 
million of dollars was ap) i directly or indirectly to 
this great object, aud this institution is a finer monu- 





ment to his than is St. Paul's Cathedral to that of 
its great architect, Bi i Wren. ; 
Another provision of the will directed his tors to 


complete the ironclad with funds i to that pur- 
pose, amounting to ee en aleeae: 
pleted to present the finished vessel to New Jersey, his na- 


tive state. 

The executors Sane Se enee 
once, appointing McClellan engineer ‘ee, 
nid omunandalien, Mr. Isaac Newton was engaged as 


assistant engineer. 

the retical temonty ona a lace the vessel 

ma ical ¢' , top vessel in pro- 
per condition to meet successfully those more formi an- 
tagoniste that recent rapid advances in naval science had 
rendered far more : than any existing at the time 
of the death of the designer. 

The declared object had been, from the first, to set afloat a 
vessel that be the most formidable vessel on the 


It was therefore concluded to introduce an inner skin 
ight bulkheads and uild 
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* The same engineer to whose i i , nenae ane 
is arte, Guan ae Se y of the United 
i of New ersey, we are indebted for that knowledge 
of the causes and methods of steam boiler ex 
was uired in 1871, and of semmaabrcn 5 
in this Journal. 
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HIGH-PRESSURE MARINE BOILER. 


CONSTRUCTED BY MESSRS. JAMES EMPSON AND CO. ENGINEERS, HAMBURG. 











‘ The impossibility of securing the necessary appropriations 
to keep our naval force up to the standard which ordinary 
prudence should have established, or even to preserve those 
ironclads already built, has had the effect of reducing us to 
dependence upon our fortunately efficient Torpedo Corps of 
the Army and Navy, and has made us comparatively power- 
less for offence. is fact makes it the more necessary that 
no opportunity should be lost to secure an effective vessel for 
our own naval force, or to prevent such an addition toa 


foreign navy. 

Whatever may be the result, however, the name of Robert 
L. Stevens will be long remembered as one of the greatest of 
American mechanics, the most intelligent of naval architects, 
and as the first and one of the greatest of those to whom we 
are indebted for the commencement of the mightiest of revo- 
lutions in the methods and implements of modern naval 
warfare. 

The = of this sketch will probably be admitted to be 
fully justified by the interest and importance of its su 
American mechanical genius and engineering skill ve 
rarely been either promptly recognised until very recently, 
and no excuse is requi for any attempt to place such 
splendid work as that of the Messrs. Stevens in a light which | 
shall reveal both its variety and extent and its immense im- | 
portance. 

Said Henry Bell, nearly three quarters of a century ago, 
when he and Fulton and Stevens were at work on the great | 
problem, “I will venture to affirm that History does not 
afford an instance of such rapid improvement in commerce 
and civilisation as that which will be effected by steam 
vessels,” and when fit has been shown what has been accom- 
plished in this great work by each of these several pioneers, 
there is no further need to attempt compliance with Milton's 
injunctions: 

“e ° . e Suild him 
A monument and plant it round with shade 
Of laurel, evergreen and branching palm, 
With all his trophies hung and acts inroll’d 
In copious legead, or sweet lyric song.” 











Itiryors CentRat Rattroap.—Mr. J. C. Clarke, the newly 
appointed manager of this system, has been making a tour of 
inspection with a view toits general improvement. In lowa, 
especially, the road-bed is to be greatly improved, and the | 
severe gradients which occur at some points are to be re- 
duced. By this policy a great saving of motive power will | 
be effected. The C River baanal of the road is to be ex- | 
tended from Mona to Ramsey in Minnesota, the object being | 
to obtain a portion of the lumber trade of Minnesota. Rolling 
stock upon the system although not “run down,” is to be | 
brought up to the best possible condition. 


Roumsgziay Rattways.—A branch from Tirnova to Yam- 
boli, 65 miles in length, has been completed, and will be shortly 
opened to the public. This is the first section of a junction 
line which is to connect the great trunk Roumelian Railwa 
from Adri northward with the Varna and Rustchu 
Railway, and afford railway facilities toa large tract of fertile 
country. The plans of the second section of this connecting 
line, viz., that from Yamboli to Shumla, which will fringe 
the of the Balkans, have not yet been finally deter- 
mined, for strategic reasons. Herr von Rockl, of 
the Bavarian State Railways, who has recently, in conjunc- 
tion with Herr von hon of the —— Haiwaye, been 
i ing the Turkish Euro lines, ft ti- 
Se Save — 
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EMPSON’S BOILER. 

We give above an engraving of a form of high-pressure 
boiler, designed by Messrs. James Empson and Co., of 
Hamburg, which contains some special features. As will 
be seen from the views given the boiler consists of a cy- 
lindrical shell, containing a cylindrical furnace, which com- 
municates at the back end with a combustion chamber. 
From this combustion chamber tubes return to the front end 





of the boiler as shown; but these tubes, instead of being | 
2} in. or 3 in. in diameter, as is usual in boilers of this type | 
are 4 in. in diameter or upwards, while in each is placed | 
diametrically across it a number of smaller tubes, these being | 
inclined in opposite directions alternately, and at an angle of | 
45 deg. The large tubes are slightly bell-mouthed at their | 
ends, and these enlarged parts are turned, so that, if neces- | 
sary, these tubes can be readily taken out for the purpose | 


of cleaning or replacing the cross tubes, These latter tabes 
expose a very effective kind cof heating surface, and 
altogether the arrangement is one of the practical per- 
formance of which we shall be glad to have further par- 
ticulars. 


discs which can be brought together, so as to compress the 


| india-rubber and force it outwards so as to fit the tube 
tightly. The india-rubber washer at the back end of the | 
| tube is tightened up by turning the rod, and the front one | 


by means of the nut which bears on the front washer. This 


| latter washer is made larger than the tube, so that the | 


stopper cannot be forced too far through. When inserting | < , 
pp ; - G | the cap, and the steam is discharged completely dry. The 


the stopper into a burst tube the india-rubber washers 


should be compressed a little, so that they about fit. The | 


leakage is then very trifling, even before they are screwed up, h Y 1 — . ~ \ The 
| and the stopper has no tendency to turn round in the tube. | 244St pipes of large blowing engines, is remarkable. 4 
| water thus separated is led down by the pipes a to any con- 


| venient point of discharge. In some instances the amount 


Old india-rubber valves make excellent washers for these 
stoppers, and the whole affair is very simple, and answers 
its purpose capitally. 


Coat ror tae Unton Pactrtc.—At Evanston, on the Union 
Pacific Railroad, 80 miles east of Great Salt Lake, a vein of 
coal 30 ft. in thickness is now being worked. The coal is 
entirely free from sulphur and burns in the Union Pacific 
locomotives with as little smoke as hickory wood. 


Beioias Raits.—The exports of rails from Belgium in 
August amounted to 9530 tons, a total showing an increase 
of more than 600 tons, as compared with A , 1873, and 
of pig tbe melee 5 trenton amy 1872. augmenta- 
tion in the exports of Belgian rails in the first eight months 
of this year, ascompared with the ing period of 
1873, was 12,137 tons. 








CAP FOR EXHAUST PIPES. 

THERE are many instances in which annoyance arises 
from the water thrown out from the exhaust pipes of non- 
condensing engines or steam-hammers, this being par- 
ticularly the case where the exhaust pipes are long, or 
where such engines and hammers happen to be supplied with 
wet steam. Those of our readers who have experienced 
any trouble of this kind, will regard with interest the neat 
little arrangement which we illustrate below. The form of 
cap for exhaust pipes shown by the figures annexed, is 


one designed by Mr. Franz Biittgenbach, of the Neusser Iron 
Works, Heerdt, near Diisseldorf, who has applied it to the 
exhaust pipes of large engines with perfect success. Ac- 
cording to the arrangement shown by the left-hand figure, 


| there is fitted to the top of the exhaust pipe a copper cap 4, 


We also give on Fig. 3, above, a view of a form of tube | this cap being larger in diameter than the exhaust pipe itself, 


| stopper made by Messrs. Empson and Co. It consists of a 
| couple of india-rubber washers placed on a rod between 


and being of such shape as to form a channel or gutter ¢ all 
round the top of the latter. At the top of the cup is an 
annular plate dished downwards, the hole in this plate 
being of the same diameter as the exhaust pipe. 

It is found that immediately exhaust steam reaches the 
cap a kind of partial expansion takes place which has the 
effect of throwing the suspended water in the direction 
shown by the arrows, the practical result being that this 
water is collected in the channel which forms the base of 


thoroughness with which this suspended water is separated 
by this simple contrivance, even when applied to the ex- 


of water thus collected is considerable, and being of course 
distilled water, it can be turned to useful account. 

The arrangement shown in the left-hand figure can be 
made by any coppersmith, and applied to any existing 
exhaust pipe. In the arrangement shown by the right- 
hand figure, the exhaust pipe has the necessary channel 
cast around its mouth, and the cap has thus to be only 
a plain cylindrical casing with the dished plate at the top- 








Suvewa arp Cassana Ratuwar.—The directors of this line 
have been informed by the Turkish Minister of Public Works, 
that an extension to Alascheir has been completed. Mr. 
Austen, the company’s engineer, has been instructed to 

upon thie extension. A further extension from 
fischer to Onschak is in contemplation, but nothing de- 
ite has yet been decided upon. 
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and overlaps the 1» coil, and 1 
fifth'or muzzle coil, which extends forwards 87.07 in., 


and has at the junction point a thickness of 5.32 in. | 


tapering to 2.75in. at the muzzle At this latter} 
yoint the outer diameter of the gun is 25 in., the bore 
being l4in., the steel tube 2.75 in. x 2 = 5.50in., 
and the wrought-iron coil 2.75 in. x 2 = 5.50in. ; 


total 25.0in. The length over all is 26 ft. 9 in, 

The gun is thas composed of seven pieces, viz., 
five wrought-iron coils, the steel tube, and the cas- 
cabel, ‘To produce the weapon many alterations 
have been made in the plant and machinery at the 
royal gun factories, and several new tools and special 
appliances have had to be devised. Thus the coils 
are welded on end in a reverberatory furnace having 
a cubical capacity of nearly 2000ft. The bar of 
which the trunnion coil is composed was about 200 ft. 
in length, and involved a special arrangement of the 
reheating furnaces. ‘The hot oil bath and furnace, 
in which the tempering of the steel tube is effected, 
is now being deepened and otherwise altered to suit 
the proportions of the new gun, and a new deep pit 


has been prepared for the purpose of shrinking the | 


various parts of the gun together. This operation 
being performed with the gun on end, the tallest 
crane in the department is not high enough, so that 
the pit has had to be sunk some 20 ft. below the 
surface to enable the shrinking operations to be per- 
formed. A peir of tongs for handling the breech 
coils have just been completed, which weigh about 
25 tons and are 60 ft. in length. With all these 
special appliances the cost of the gun will be greatly 
in excess of what it would be if it was one of a 
number, but in the end itis anticipated that guns 
of this size may be produced for about 6000/. each. 
The 8l-ton gun, it is expected, will be finished 
about June, 1875, and it will then undergo the usual 
course of trial at Shoeburyness. It will burn $00 lb. 
of powder behind a projectile weighing 1650 lb. ; 
its expected range will be 7 miles, and its duty that 
equal to penetrating a 24-in. armour plate at a range 
ofa mile. ‘The gun is intended to form part of the 
armament of the Inflexible, her other guns being of 
the same size, or possibly even larger, for it by no 
means appears certain that the Woolwich authorities 
have reached the maximum of size and weight in the 
productions of the Royal Gun Factories. ‘The gun, 
when finished, will have a far from inelegant ap- 
pearance, as will be perce ved | y the longitudinal sec- 


tion which we publish on the previous page, and on | 


which are marked the leading dimensions of the 


weapon. 


upon trial, prove-as successful as it deserves to be. 

In connexion with this subject, we publish dia- 
grams showing the outlines of the §1-ton and 35-ton 
guns, the Krupp 30}-centimetre (12 in.), and the 
Russian 40-ton breechloaders (Broadwell system), 
and the French 32-centimetre (12.59 in.) gun. The 
following Table gives some particulars of the weights, 
charges, &c., of each : 
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The reputed high velocity of the 304-centimetre 
Prussian gun, is, we think, open to some doubt, but 
if correct, it will be seen that the total energy of 
the projectile from this gun exceeds considerably 
that of the English 12-in. gun, and is almost equal 
to the French 32-centimetre, with its remarkably 
high powder charge and heavy projectile. 


PARLIAMENTARY PRIVATE BUSINESS. 
{N THREE PHASES. 
THe CoMMITTEE ON THE BiLL, 
(Continued from page 373.) 

Ly our last paper we had carried the history of a 
Railway Bill up to its opposition before the ex- 
aminer ; in order to continne the narrative, the Bill 
must be regarded as having failed to comply with 
Standing Orders, and to have been reported upon 





l by the | 


The proportions of these parts are simply | 
colossal, and we have only to hope that the gun will, | 


of Commons, 


business, the petitions for Bills are presented witha 
| memorandum indorsed upon them by the examiner 
las to whether Standing Orders have or have not 
been complied with, those failing are referred to the 
Standing Orders Committee, the remainder proceed 
on their course for first reading, each Bill being 


introduced by at least two members of the House | 
reading, and are ordered to be committed within 


whose names are indorsed upon it. This is practi- 
cally a merely formal proceeding, and in no way 
commits those members to any principle or detail 
of the Bill. The usual practice is to apply for such 
permission to the member for the county or district 
where the railway is proposed to be constructed. 
But the uninitiated must not suppose that obtaining 
the consent of such member may be taken as a 
matter of course. Some members (especially new 
ones) are particularly shy of publishing their names 


consulting their constituents, whieh, if they happen 
to consult the wrong set of constituents, is tanta- 
mount to the same thing; and the Bill ultimately 
often gets indorsed by some member friend of the 
promoters, whose constituents are about as much 
interested in the objects contemplated as if they 
related to the kingdom of Madagascar. Again, 
let no reckless promoter, beguiled by an ideal view 
of the ties of friendship, use a member's name with- 
out express permission, or woe betide him ; for 
the House is a jealous house where its privileges 
are concerned. An instance of this kind once came 
to light, and so dire was the feeling it excited that 
the House, by general resolution, rejected the offend- 
ing Bill. Nor is this all, for the enormity of the 
crime seems to have taken such hold upon the mind 
of the gentleman who edits the published edition 
of the Standing Orders, that he has mentioned the 
circumstance in his preface ever since, where it 
annually stands prominent as a beacon pointing 
shoals ahead tothe unwary practitioner. ‘The Stand- 
ing Order Committee is appointed by the House 
direct at the beginning of each session. It consists 
lof eleven members (of whom five form a quorum), 
and meets on Tuesday and Friday in every week so 
long as there is any business to transact. 

The committee sits with closed doors, but pro- 
| moters and opponents of a Bill are at liberty to for- 
ward printed statements of their respective cases to 
the chairman at his private residence, the day before 
| the meeting, and the agents on either side attend at 
| the committee-room door, and hand in copies of 
| these statements for distribution among the other 
members, immediately before the case is considered. 

When the statements have both been read and 
| discussed by the Committee, the parties are called 

in to hear the decision, and the fate of the Bill, as 
| regards further proceedings, is then settled one way 
| or the other. 
| There is no rule known to outsiders governing 
| these decisions, and any sporting man, tired of the 
| chicaneries of the turf and reliant upon his own 
jluck, might find them an excellent field for fair 
| betting. 
| Sometimes the promoters are let off by having 
to do the imperfect work over again. In other 
leases, parts of the scheme are sacrificed by being 
struck out of the Bill, or interference with certain 
property is prohibited without consent, which is 
only another way of putting it, and sometimes the 
axe falls and the Bill dies altogether for that session ; 
but no calenlation as to the probable result can be 
made beforehand, and with regard to precedents, 
for our own part we would not have the audacity 
to mention them within a mile of the committee 
room door. But it must be assumed that we have 
been treated leniently, and are allowed to proceed 
with the Bill, 

Private Bills, even when they relate to railways, 

do not always begin in the Commons, This is a 
matter of arrangement between the chairman of 
Committees in the Lords and the chairman of Ways 
}and Means in the Commons, who determine, at a 
meeting held between them early in the session, in 
| which House the various Bills shall commence, at 
| which meeting parliamentary agents also attend 
|} and offer suggestions upon the subject, but, as a 
|rule, Bills for new Engish railways start in the 
; Commons. 

The Standing Order Committee having reported 
, that the Standing Orders ought to be dispensed 
| With, our next stage is the first reading of the Bill, 





in this fashion, others decline doing so without first | ) 
|deeply rooted love of fair play penetrating even 


| 


accordingly to both Houses of Parliament ; but we which is a merely formal proceeding, and only re- 
| propose for the present to deal only with the House | ferred to here because it is the date from which the 


presentation of petitions against the Bill is limited, 


When that House is sufficiently settled at the | the time being within ten clear days from that 
commencement of each session to recognise ap | stage. 


When the first reading takes place, the Bill is 
either ordered by the House to be read a second 
time, or in the case of existing companies is referred 
to the examiner for proof that it has been submitted 
to and approved by the shareholders of the company 
by whom it is promoted. Bills for incorporating a 
company being free of this, pass on to second 


seven days of being read a first time. 

The second reading of a Bill is sometimes 
opposed in the whole house, and a smart canvass is 
then carried on in behalf of promoters and oppo- 
nents. Printed statements called ‘* Reasons for (or 
against) the second reading of the Bill” are cir- 
culated among such members as are likely to take 
an interest, either upon public or personal grounds, 


|in the matter, and a state of considerable excitement 





is evoked; but these contests are rarely fatal, the 


into Parliament, and coming to the promoters’ 
rescue, .In fact, such a considerable amount of 
scandal was caused a little while back by two in- 
stances of this kind being successful, that it will 
probably be a considerable time before another 
attempt is made to get a Bill rejected at this stage. 

Before proceeding further we would here refer toa 
document which has some bearing upon the subject 
in hand, and is annually presented to Parliament, 
called the ** Report of the Board of Trade upon the 
Railway, Canal, Tramway, Gas, and Water Bills of 
the present Session.” 

To the constant and fastidious reader this report 
presents an appearance of sameness, and is, in fact, 
a mere revivification of its predecessors to suit the 
present session. It could hardly be called drawing- 
room reading, but probably answers the purpose 
for which it was invented, whatever that may have 
been. 

It defines in separate tables the Bills which relate 
to each of the constituent parts of the United 
Kingdom. Then it analyses the railway Bills 
generally, showing which are promoted by new and 
which by existing companies. Next comes a 
geographical grouping of all the railway Bills for 
the present session, beginning with the metropolis, 
passing through the home and distant counties, and 
ending with the Scotch and Irish Railways. ‘The 
report also states the length of each proposed new 
railway, with the amount of capital to be raised 
for its construction, and summarises the particulars. 

The perusal of this document year by year has 
the effect of placing the reader upon a sort of 
hobnobbing familiarity with certain undertakings 
which are continually placing themselves in com- 
munication with the legislature for some reason or 
other, 

The peculiar titles of some of the Bills formed by 
joining together thenames of unpronounceable places 
is also noticeable, and tends to impress these projects 
upon the memory, with a firmness which is not 
warranted by anything otherwise relating to them ; 
but the objects of the Bills (or rather the phantom 
companies which some of them represent) are more 
interesting than their names, and the recognition of 
old acquaintances among themexcites various feelings 
according to the character and previous history of 
the parties concerned. For instance, one cannot 
understand this little fellow, who having obtained 
authority a few years back to make a short line, is 
as nervously restless about it as the traditional 

rehed pea in a frying-pan, and seems continually 

aunted by the idea, that unless he throws out a 
branch or extension in every direction of the com- 
pass, some other company will occupy the ground 
and swallow him up. He began life as a railway 
4 miles long, then obtained power to extend himself to 
the next county town 4} miles away. Next he 
invents extensions to three separate existing lines 
in the neighbourhood of that town, which involve 
the construction of eleven more miles of railway. 
Thus he has now upon his hands authority for 
making 19} miles of works, with powers to raise a 
corresponding amount of capital. To meet this 
latter difficulty his City friends have brought a vast 
amount of financial ingenuity into play, without, at 
resent, any visible result. Nothing daunted — 
ion he is again—he has altered his mind about 
one of the aforesaid junctions, and is now applying 
for authority to change its direction, also for various 
other powers as to capital, and he is in short 
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committing all those acts, which to reflective people 
stand out as 80 many mile-posts indicating the 
direct road to bankruptcy and ruin. 

Throughout his vagaries three gentlemen have 
stuck to him in the capacity of first directors, 
apparently placing implicit faith in his ability to 
find an ultimate financial footing somehow, and 
coming up to the scratch at ever fresh application, 
with liabilities for enormous sums by way of 
Chancery deposit. The virtue of these friends, like 
that of other good people, appears doomed to be 
its own reward ; they will in all probability serve 
him in the double capacity of last, as well as first 
directors, with a tolerably fair chance of carrying 
their powers into the other world, and executing 
them upon celestial principles, which may be 
perhaps a trifle more energetic than ours. 

As a contrast to this plucky little fellow, I would 
introduce an old friend from Blankshire. No creep- 
ing up-hill work was adopted here, no legislating 
by piecemeal; this company’s career began as a 
comprehensive scheme with branches in every avail- 
able direction at starting, and on a scale of magni- 
ficence designed to show the world how a gigantic 
undertaking ought to conduct itself. But the 
wisdom which goes howling about in the streets 
without being regarded, seems somehow to have 
made a convert here; he has seen the error of his 
ways, and nowghinks that small beginnings are the 
right thing. Bit by bit he has dismembered himself 
by abandonments, and here he comes hobbling along 
to undergo another amputation ; he wants to reduce 
his authorised capital to what he is capable of rais- 
ing, and give up his powers for constructing the 
yet remaining limb. All that remains of that once 
mighty Saladin is about five miles of completed rail- 
way. Poor old gentleman, we observe he was com- 
pelled to go into hospital on Standing Orders, and 
no wonder either with his shattered financial con- 
stitution and dismembered hulk. One can imagine 
the weary smile, half pity, half contempt, with which 
he would regard our inflated little friend and his 
eccentricities, as he reflects upon the empty vanity 
of ambition, and the utter impotence of all virtuous 
intentions when unaccompanied by & s. d. 

Here is another familiar face, he comes from the 
outskirts of the home counties. If ever there was 
a Bill up to every dodge on the board this is the 
What with his original scheme, extensions of 
time, junctions, alliances, every species of capital, 
and other performances, he is the Machiavelli of 
parliamentary private business, and now having un- 
availingly exhausted his abilities in one direction he 
ducks down and comes up again for another title, 
under which he intends to commence an entirely 
new career for the public benefit; his Zamiel-like 
laugh rings in one’s ears as he listens to the griefs 
of his fellow applicants: Deposits ont of date? 
Dissentient Wharncliffe meetings? A million or two 
of capital to be raised? mere fleabites. ‘Ha, ha! 
Nil desperandum! Laugh and be merry, sirs.” Of a 
verity he is a wicked old Bill. 

The Bills promoted by existing companies stand 
out in bold relief to all this; sleek, respectable, full- 
bodied fellows, all plain and straightforward, look- 
ing askance at our impoverished friends, as they 
stalk majestically through the list, settling opposi- 
tions with a profuse hand, and wondering whether, 
within the memory of the oldest parliamentary in- 
habitant, they were ever guilty of poverty, or other 
monetary indigence, Gilded magnates, with plenty 
of everything, not excepting the pride to which irre- 
verent people sometimes prefix the word ‘ purse.” 

To resume our career: the House of Commons 
appoints a Committee of Selection, who nominate 
the Railway and Canal Committee and all other 
Committees on Private Bills, the duties of each 
being duly prescribed by the Standing Orders, 

The Railway and Canal Committee, as its name 
implies, governs the proceedings as to railway Bills. 
It adopts the grouping set out in the report of the 
Board of Trade, with such modifications as are 
rendered necessary by the withdrawal of applica- 
tions or the suggestions of parliamentary agents. 
It also names the day on which the committee on 
each group shall commence its sitting, and appoints 
the chairman of such committee from its own body, 
the other members being nominated by the Com- 
mittee of Selection. 

Four members constitute a Private Bill Com- 
mittee in the Commons. All — presented 
against a private Bill are entered in a register book 
kept in the Private Bill Office, and a list of them is 
published each day in the votes issued by the 
House. 


one. 


(To be continued.) 


POWER FOR DRIVING TOOLS. 
(Continued from page 388). 

In the case of 
speeds of the parts being comparatively slow, the 
power required for running a tool empty does 
not form any very great proportion of the er 
required when it is at work, the qoupettion bahay 
found to be from about 10 to 15 per cent. ‘The re- 
sults vary of course according to the construction of 
the machine, but Dr. Hartig’s experiments did not 
afford sufficient data to enable a general formula 
paar to all cases to be deduced. In the case 
of planing and shaping machines for wood, on the 
other hand, the results were found to be very dif- 
ferent, the speeds in these cases being so high that 
a very large proportion of the total power is 
absorbedin running the machines themselves. Under 
these circumstances it was found possible to base a 
formula for the power required to drive such a tool 
empty upon the sum of the revolutions made by its 
various spindles, this formula being : 

N 
P= 3000 : : ®) 

in which P is the horse power required to drive the 
machine empty, and N the sum of the revolutions, 
per minute, made by the various shafts. Thus in 
the case of a moulding machine with four cutters, 
one main shaft and one countershaft, the results are 
as follows: 


Revolutions per minute made by main shaft ... 200 
” ” ” countershaft 800 

” ” ” cutters (each 2000)-- 8000 
Value of N= eee es 9000 

The power required for driving this tool would thus 

: ,, 9006 J 
be according to the formula (8) : 5 a = 4.5 horse 
20 


power. 
For driving large coarse grindstones empty the 
power required has been found to be: 
P=0,0000409 d v (9) 
P=0.000128 d? n (10) 


in which P=as before, the horse power, d=dia- 
meter of stone in feet, r=velocity of surface in feet 
per minute, and x=number of revolutions per 
minute, In the case of small fine grindstones, the 
power required to drive them empty, including the 
countershaft, is given by the subjoined formule 
(11) and (12), the symbols having the same signi- 
fication as before. 
P=0.16-+-0.0000895 dv 


rT, 


(11) 


P=9.164-0,00028 d* n (12) 

In the case of lathes it was found by Dr, Hartig that 
the power required to drive them empty varied 
accordingly to the number of shafts between the 
driving shaft and the main spindle, and had a range 
—depending upon the construction of the tools— 
between the limits given by the formule (13), (14), 
and (15) subjoined. It will be seen that these 
formule give a somewhat wide range of power 
between lathes defined as of “ light” construction 
and those of “ heavy” construction; but notwith- 
standing that they are thus rendered somewhat 
indefinite, they will be of service in some cases 
where an approximate estimate of power only is re- 
quired, In the formula »=number of revolutions 
of lathe spindle per minute : 


or, 


Number of shafts, 
between driving For lathes For lathes 
shaft and of light of heavy 
construction. 


lathe opiodde, $05 + 0.0008 » or =0.25 + 00081 » . (18) 
lor? . P=0.05+0.0012 n or =9.2540.053 a . tis} 
Bor4 . P=0.0540.05 n or =0.2540.18m . (15) 

Thus for a lathe, the spindle of which is driven 

direct so as to make 150 revolutions per minute, the 

ower required may vary between 0.125 and 0.7150 

yorse power, according to the construction of the 
machine; while in the case of a surfacing lathe 
having three intermediate shafts, and of which the 
spindle makes 10 revolutions per minute, the power 
may similarly vary from 0.55 to 2.05 horse power. 
We now come to Dr. Hartig’s experiments on the 
power required to drive tools when doing actual 
work. In preparing formule for representing the 
results obtained, it was nm to decide upon 
some factor which should form a unit of compari- 
son for different amounts of work done, For this 
purpose Dr. Hartig took the number of kilogramme- 
metres of work required to punch or shear an area 
of one square millimetre in a plate having a thick- 





ness of ¢ millimetres. For greater convenience, 


shaping machines for metal the be 


adopt as a unit the number of 


we get: 
F=1166+1601 ¢ . . (6) 
Thus in the case of a punching or agg cia, Soon 
chine cutting an area of a square inches per hour, 
the horse power (P,) required to do this work in 
addition to that required to drive the machine when 
empty, would be : 


ee ape * A 
Pe 59-500 5c 80” 1,580,000 Pieted 
Taking as an example the case of a shearing ma- 
chine developing three square metres, or 4648 square 
inches of sheared surface per hour, the thickness of 


the plates sheared being 0.4 in., we should have : 
p,—4848x {11664-1691 x0.4) } 
cS a he 


The power required to drive empty such a machine 
as that just sup would be about 0.68 horse 


= 4.3 horse power. 


power, making the total power necessary=(0.65 + 
4.3=4.98 horse er. 
In the case of saw frames operating on dry pine 


timber, the power required (exclusive of that neces- 
sary to drive the machines empty) was found to be, 
for cach square foot cut through per hour 
P.=0,00428+0,0065 $ , . (8) 
in which formula, P. is as before the horse power 
required, while § is the stroke of the saws in feet, 
¢ the width of the cut in inches, and / the feed 

x cut, also in inches. Thus for a saw-frame 
ovtind a stroke of half a metre, or 1.64 ft., work- 
ing with a width of cut of 0,12 in., and a feed per 
cut of 0.24 in. the value of P, for each 1 vs 
foot cut through per hour would be 0.0096 horse 
power in addition to the power required to drive 
the machine empty. 

In a similar manner the power required to do the 
work with band-saws has been found by Dr. Hartig 
to be as follows: mi 

When cutting pine: P. = 0.0034+ Saber (19) 
oak: Po ==0,00183 + ee (29) 


P 1.127 xexe 
” » beech: P. =0.00576+ 10,000 xf. 

In these formule, P, and ¢ have the same value 
as before, while r is the velocity of the band-saw, and 
|/ the rate of feed both expressed in the same unit of 
measurement, such, for instance, as feet per minute, 

In the case of circular saws the power actually 
required to do the work was found to! be sensibly 
proportionate to the enbic contents of the wood re- 
duced to sawdust, the exertion of one effective horse 
power being found on the average equivalent to 
thus reducing to sawdust, per hour, one cubie foot 
of soft wood such as pine, or half a cubie foot of 
hard wood such as oak, ash, or elm. Thus if the 
sectional area eut through per hour expressed in 
square feet, be denoted by A, and the width of the 
cut ¢ be given in inches, then : 


For hard wood Pe anf ; . 


n” ” 


(21) 


(22) 


And for soft wood P. =f? . (2%) 
By combining these formula with that (2) given 
on page 338 ante for the power required to drive 
circular saws empty, the total power required to do 
a given amount of work with such saws can be ap- 
roximately calculated. We say “ approximately 
loerme the power required to a certain amount of 
work with a circular saw is, of course, greatly in- 
fluenced by the condition of the saw itself, as well 
as by the character of the timber treated, and it is 
impossible in any general formula to allow for the 
various influences, ‘The approximation to the re- 
quired power which the above formule give, how- 
ever, will be of service in many instances. ‘ 
In the case of a circular saw for hot iron, run with 
a circumferential of 7875 ft. per minute, and 
giving a cut 3.5 i , or 0.138 in. wide, the 
power required was found to be as follows: 
For red-hot iron Pe = 0.702 A. (24) 
For red-hot steel P. = 1.018 A. (25) 
In these formule P, and A have the same values 


asin those previously given. 





(To be continued.) 
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430 
and overlaps the 1» coil, and is overlapped by t 
fifth'or muzzle coil, which extends forwards $7.07 in., 
and has at the junction point a thickness of 5.32 in. 


tapering to 2.75in. at the muzzle. 


eing l4in., the steel tube 2.75 in. x 2 = 5.50in., 


and the wrought-iron coil 2.75 in. x 2 = 5.50in. ;| 


total 25.0in. The length over all is 26 ft. 9 in, 
The gun is thus composed of seven pieces, viz., 





At this latter | 
ane the outer diameter of the gun is 25 in., the bore | 


y the | accordingly to both Houses of Parliament ; but we | which is a merely formal proceeding, and only re- 


propose for the present to deal only with the House | ferred to here because it is the date from which the 
of Commons. presentation of petitions against the Bill is limited, 

When that House is sufficiently settled at the | the time being within ten clear days from that 
commencement of each session to recognise private | stage. 
business, the petitions for Bills are vam cred car a| When the first reading takes place, the Bill is 
| memorandum indorsed upon them by the examiner | either ordered by the House to be read a second 
las to whether Standing Orders have or have not time, or in the case of existing companies is referred 
| been complied with, those failing are referred to the | to the examiner for proof that it has been submitted 
Standing Orders Committee, the remainder proceed | to and approved by the shareholders of the company 


| 
} 
| 









five wrought-iron coils, the steel tube, and the cas- | 
cabel. ‘To prodace the weapon many alteraticns 
have been made in the plant and machinery at the | introduced by at least two members of the House 
royal gun factories, and several new tools and special | whose names are indorsed upon it. This is practi- 
appliances have had to be devised. Thus the coils| cally a merely formal proceeding, and in no way 
are welded on end in a reverberatory furnace having ' = ny , 

a cubical capacity of nearly 2000ft. The bar of | of the Bill. The usual practice is to apply for such 
which the trunnion coil is composed was about 200 ft. | permission to the member for the county or district 
in length, and involved a special arrangement of the 3. ict 
reheating furnaces. ‘The hot oil bath and furnace, But the uninitiated must not suppose that obtaining 
in which the tempering of the steel tube is effected, | the consent of such member may be taken as a 
is now being deepened and otherwise altered to suit | matter of course. Some members (especially new 
the proportions of the pew gun, and a new deep pit | ones) are particularly shy of publishing their names 
has been prepared for the purpose of shrinking the | in this fashion, others decline doing $0 without first 
various parts of the gun together. This operation | consulting their constituents, whieh, if they happen 
being performed with the gua on end, the tallest to consult the wrong set of constituents, 18 tanta- 
crane in the department is not high enough, so that | mount to the same thing; and the Bill ultimately 


on their course for first reading, each Bill being 


the pit has had to be sunk some 20 ft. below the often gets indorsed by some member friend of the | 


surface to enable the shrinking operations to be per. | promoters, whose constituents are about as much 
formed. A peir of tongs for handling the breech } interested in the objects contemplated as if they 
coils have just been completed, which weigh about related to the kingdom of Madagascar. Again, 
25 tons and are 60 ft, in length. With all these | let no reckless promoter, beguiled by an ideal view 
special appliances the cost of the gun will be greatly of the ties of friendship, use a member's name with- 
in excess of what it would be if it was one of a/| Out express permission, or woe betide him: for 
number, but in the end it is anticipated that guns the House is a jealous house where its privileges 
of this size may be produced for about 6000/. each. | are concerned. An instance of this kind once came 
The Sl-ton gun, it is expected, will be finiehed | to light, and so dire was the feeling it excited that 
about June, 1875, and it will then undergo the usual | the House, by general resolution, rejected the offend- 
course of trial at Shoeburvness. It will burn 300 lb.|ing Bill. Nor is this all, for the enormity of the 
of powder behind a projectile weighing 1650 Ib. ; | crime seems to have taken such hold upon the mind 
its expected range will be 7 miles, and its duty that of the gentleman who edits the published edition 
equal to penetrating a 24-in, armour plate at a range of the Standing Orders, that he has mentioned the 
2 mile. ‘The gun is intended to form part of the circumstance in his preface ever since, where it 
armament of the Inflexible, her other guns being of | annually stands prominent as a beacon pointing 
the same size, or possibly even larger, for it by no shoals ahead tothe unwary practition¢ r. The Stand- 
means appears certain that the Woolwich authorities | Ng Order Committee is appointed by the House 
have reached the maximum of size and weight in the | direct at the beginning of each session. It consists 
productions of the Royal Gun Factories. The gun, of eleven members (of whom five form a& quorum), 
when finished, will have a far from inelegant ap- | 42 1 meets on Tuesday and Friday in every week so 
pearance, as will be perceived by the longitudinal sec- | long as there is any business to transact. 
tion which we publish on the previous page, and on | The committee sits with closed doors, but pro- 
which are marked the leading dimensions of the | moters and opponents of a Bill are at liberty to for- 
weapon. ‘The proportions of these parts are simply ward printed statements of their respective cases to 
colossal, and we have only to hope that the gun will, | the chairman at his private resid nee, the day before 
upon trial, prove as successful as it deserves to be. the meeting, and the agents on either side attend at 
In connexion with this subject, we publish dia- the committee-room door, and hand in copies of 
grams showing the outlines of the §1]-ton and 35-ton these statements for distribution among the other 
guns, the Krupp 30}-centimetre (12 in.), and the members, immediately before the case is considered. 
Russian 40-ton breechloaders (Broadwell system), When the statements have both been read and 
and the French $2-centimetre (12.59 in.) gun. ‘The | diseussed by the Committee, the parties are called 
following Table gives some particulars of the weights, in to hear the decision, and the fate of the Bill, as 
charges, &c., of each : regards further proceedings, is then settled one way 
or the other. 
| There is no rule known to outsiders governing 


c bh | 
E| a | these decisions, and any sporting man, tired of the 
s & chicaneries of the turf and reliant upon his own 
& | Service 2 Gs | fete Remarks. j|luck, might find them an excellent field for fair 
5 | {ols |gs | betting. | . 
2} (eia| g a iu3j 4 | Sometimes the promoters are let off by having 
g| 21218 3 = 2 to do the imperfect work over again. In other 
4 | | _ cases, parts of the scheme are sacrificed by being 
» j tne, Ib Ib ft | struck out of the Bill, or interference with certain 
a Te eee | esto | ato | 2 PFosres® | property is prohibited without consent, which is 
Prussian |12 |35.4 10 | 546.5) 8970 | 1508 only another way of putting it, and sometimes the 
4) French | 12.6) 34.5 196.69) 760.5) 9077 | 1312 axe falls and the Dill dies altogether for that session ; 


Weightof p a . 
( te gt rv i, | but no calculation as to the probable result can be 


' 
i . 
Russian {12 |40 1138] .. | .. | 1898 i cided, andin- made beforehand, and with regard to precedents, 
, 
' 


tial velocity | for oar own part we would not have the audacity 
niy estimated 


, 
| : : ~ : to mention them within a mile of the committee 
> Che reputed high velocity of the 30j-centimetre | room door. But it must be assumed that we have 
Prussian gun, is, we think, open to some doubt, but! been treated leniently, and are allowed to proceed 
if correct, it will be seen that the total energy of | with the Bill. ; 
the projectile from this gun exceeds considerably Private Bills, even when they relate to railways, 
that of the English 12-in. gun, and is almost equal | do not always begin in the Commons, This is a 
to the French 32-centimetre, with its remarkably | matter of arrangement between the chairman of 
high powder charge and heavy projectile. | Committees in the Lords and the chairman of Ways 
: = = }and Means in the Commons, who determine, at a 
PARLIAMENTARY PRIVATE BUSINESS. | meeting held between them early in the session, in 
{N THREE PHASES. which House the various Bills shall commence, at 
Tae Commirres on Tue Bitw, which meeting parliamentary agents also attend 
(Continued from page 873.) and offer suggestions upon the subject, but, as a 
Ix our last paper we had carried the history of a/ rule, Bills for new Engish railways start in the 
Railway Bill up to its opposition before the ex- | Commons. 
aminer ; in order to continue the narrative, the Bill| The Standing Order Committee having reported 
muat be regarded as having failed to comply with | that the Standing Orders ought to be dispensed 
Standing Orders, and to have been reported upon | with, our next stage is the first reading of the Bill, 





commits those members to any principle or detail | 


where the railway is proposed to be coastructed. | 


| by whom it is promoted. Bills for incorporating a 
j}company being free of this, pass on to second 
| reading, and are ordered to be committed within 
| seven days of being read a first time. 

The second reading of a Bill is sometimes 
| opposed in the whole house, and a smart canvass is 
| then carried on in behalf of promoters and oppo- 
nents. Printed statements called *‘ Reasons for (or 
lagainst) the second reading of the Bill” are cir- 
| culated among such members as are likely to take 
an interest, either upon public or personal grounds, 
in the matter, and a state of considerable excitement 
|is evoked; but these contests are rarely fatal, the 
deeply rooted love of fair play penetrating even 
into Parliament, and coming to the promoters’ 
rescue. .In fact, such a considerable amount of 
scandal was caused a little while back by two in- 
|stances of this kind being successful, that it will 
probably be a considerable time before another 
attempt is made to get a Bill rejected at this stage. 

Before proceeding further we would here refer toa 
document which has some bearing upon the subject 
in hand, and is annually presented to Parliament, 
called the ** Report of the Board of Trade upon the 
Railway, Canal, Tramway, Gas, and Water Bills of 
the present Session.” 

To the constant and fastidious reader this report 
presents an appearance of sameness, and is, in fact, 
a mere revivification of its predecessors to suit the 
present session. It could hardly be called drawing- 
room reading, but probably answers the purpose 
for which it was invented, whatever that may have 
been. 

It defines in separate tables the Bills which relate 
to each of the constituent parts of the United 
Kingdom. Then it analyses the railway Bills 
generally, showing which are promoted by new and 
which by existing companies. Next comes a 
geographical grouping of all the railway Bills for 
the present session, beginning with the metropolis, 
passing through the home and distant counties, and 
ending with the Scotch and Irish Railways. ‘The 
report also states the length of each proposed new 
railway, with the amount of capital to be raised 
for its construction, and summarises the particulars. 

The perusal of this document year by year has 
the effect of placing the reader upon a sort of 
hobnobbing familiarity with certain undertakings 
which are continually placing themselves in com- 
munication with the legislature for some reason or 
other, 

The peculiar titles of some of the Bills formed by 
joining together the names of unpronounceable places 
is also noticeable, and tends to impress these projects 
upon the memory, with a firmness which is not 
warranted by anything otherwise relating to them ; 
but the objects of the Bills (or rather the phantom 
companies which some of them represent) are more 
interesting than their names, and the recognition of 
old acquaintances among themexcites various feelings 
according to the character and previous history of 
the parties concerned. For instance, one cannot 
understand this little fellow, who having obtained 
authority a few years back to make a short line, is 
as nervously restless about it as the traditional 

arched pea in a frying-pan, and seems continually 
loented »y the idea, that unless he throws out a 
branch or extension in every direction of the com- 
pass, some other company will occupy the ground 
and swallow him up. He began life as a railway 
4 miles long, then obtained power to extend himself to 
the next county town 4} miles away. Next he 
invents extensions to three separate existing lines 
in the neighbourhood of that town, which involve 
the construction of eleven more miles of railway. 
Thus he has now upon his hands authority for 
making 19$ miles of works, with powers to raise a 
corresponding amount of capital. To meet this 
latter difficulty his City friends have brought a vast 
amount of financial ingenuity into play, without, at 
present, any visible result. Nothing daunted — 
here he is again—he has altered his mind about 
one of the aforesaid junctions, and is now applying 
for authority to change its direction, also for various 
other powers as to capital, and he is in short 
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committing all those acts, which to reflective people 
stand out as so many mile-posts indicating the 
direct road to bankruptcy and ruin. 

Throughout his vagaries three gentlemen have 
stuck to him in the capacity of first directors, 
apparently placing implicit faith in his ability to 
find an ultimate financial footing somehow, and 
coming up to the scratch at ever fresh application, 
with liabilities for enormous sums by way of 
Chancery deposit. The virtue of these friends, like 
that of other good people, appears doomed to be 
its own reward ; they will in all probability serve 
him in the double capacity of last, as well as first 
directors, with a tolerably fair chance of carrying 
their powers into the other world, and executing 
them upon celestial principles, which may be 
perhaps a trifle more energeti¢e than ours. 

As a contrast to this plucky little fellow, I would 
introduce an old friend from Blankshire. No creep- 
ing up-hill work was adopted here, no legislating 
by piecemeal; this company’s career began as a 
comprehensive scheme with branches in every avail- 
able direction at starting, and on a scale of magni- 
ficence designed to show the world how a gigantic 
undertaking ought to conduct itself. But the 
wisdom which goes howling about in the streets 
without being regarded, seems somehow to have 
made a convert here; he has seen the error of his 
ways, and nowghinks that small beginnings are the 
right thing. Bit by bit he has dismembered himself 
by abandonments, and here he comes hobbling along 
to undergo another amputation ; he wants to reduce 
his authorised capital to what he is capable of rais- 
ing, and give up his powers for constructing the 
yet remaining limb. All that remains of that once 
mighty Saladin is about five miles of completed rail- 
way. Poor old gentleman, we observe he was com- 
pelled to go into hospital on Standing Orders, and 
no wonder either with his shattered financial con- 
stitution and dismembered hulk, One can imagine 
the weary smile, half pity, half contempt, with which 
he would regard our inflated little friend and his 
eccentricities, as he reflects upon the empty vanity 
of ambition, and the utter impotence of all virtuous 
intentions when unaccompanied by &£ s. d. 

Here is another familiar face, he comes from the 
outskirts of the home counties. If ever there was 
a Bill up to every dodge on the board this is the 
one. What with his original scheme, extensions of 
time, junctions, alliances, every species of capital, 
and other performances, he is the Machiavelli of 
parliamentary private business, and now having un- 
availingly exhausted his abilities in one direction he 
ducks down and comes up again for another title, 
under which he intends to commence an entirely 
new career for the public benefit; his Zamiel-like 
laugh rings in one’s ears as he listens to the griefs 
of his fellow applicants: Deposits ont of date? 
Dissentient Wharncliffe meetings ? A million or two 
of capital to be raised? mere fleabites. ‘Ha, ha! 
Nil desperandum' Laugh and be merry, sirs.” Ofa 
verity he is a wicked old Bill. 

The Bills promoted by existing companies stand 
out in bold relief to all this; sleek, respectable, full- 
bodied fellows, all plain and straightforward, look- 
ing askance at our impoverished friends, as they 
stalk majestically through the list, settling opposi- 
tions with a profuse hand, and wondering whether, 
within the memory of the oldest parliamentary in- 
habitant, they were ever guilty of poverty, or other 
monetary indigence. Gilded magnates, with plenty 
of everything, not excepting the pride to which irre- 
verent people sometimes prefix the word ‘ purse.” 

To resume our career: the House of Commons 
appoints a Committee of Selection, who nominate 
the Railway and Canal Committee and all other 
Committees on Private Bills, the duties of each 
being duly prescribed by the Standing Orders, 

The Railway and Canal Committee, as its name 
implies, governs the proceedings as to railway Bills. 
It adopts the grouping set out in the report of the 
Board of Trade, with such modifications as are 
rendered necessary by the withdrawal of applica- 
tions or the suggestions of parliamentary agents. 
It also names the day on which the committee on 
each group shall commence its sitting, and appoints 
the chairman of such committee from its own body, 
the other members being nominated by the Com- 
mittee of Selection. ? 

Four members constitute a Private Bill Com- 
mittee in the Commons. All petitions presen 


against a private Bill are entered in a register book 
kept in the Private Bill Office, and a list of them is 
published each day in the votes issued by the 
House. 


(To be continued.) 





POWER FOR DRIVING TOOLS. 
(Continued from page 388). 

In the case of shaping machines for metal the 
speeds of the parts being comparatively slow, the 
power required for running a tool em 
not form any very great proportion of the power 
required when it is at work, the proportion being 
found to be from about 10 to 15 per cent. The re- 
sults vary of course according to the construction of 
the machine, but Dr. Hartig’s experiments did not 
afford sufficient data to enable a general formula 
applicable to all cases to be deduced. In the case 
of planing and shaping machines for wood, on the 
other hand, the results were found to be very dif- 
ferent, the speeds in these cases being so high that 
a very large proportion of the total power is 
absorbedin running the machines themselves. Under 
these circumstances it was found possible to base a 
formula for the power required to drive such a tool 
empty upon the sum of the revolutions made by its 
various spindles, this formula being : 

os 

~ 2000 ® 
in which P is the horse power required to drive the 
machine empty, and N the sum of the revolutions, 
per minute, made by the various shafts. Thus in 
the case of a moulding machine with four cutters, 
one main shaft and one countershaft, the results are 


as follows: 
Revolutions per minute made by main shaft ... 200 
” ” ” countershaft ov 800 
pat ue oo cutters (each 2000)=- 8000 
Value of N= ‘ 9000 
The power required for driving this tool would thus 
, 9006 
be according to the formula (8) : wn 4.5 horse 
2000 


ower. 
For driving large coarse grindstones empty the 
power required has been found to be: 
P=0.0000409 d o (9) 
P=0.000128 dt n (10) 
in which P=as before, the horse power, d=dia- 
meter of stone in feet, v=velocity of surface in feet 
per minute, and »=number of revolutions per 
minute. In the case of small fine grindstones, the 
power required to drive them empty, including the 
countershaft, is given by the subjoined formule 
(11) and (12), the symbols having the same signi- 
fication as before. 
P=0.16+0.0000895 do 


wr, 


(11) 


P=0.16-+4-0,00028 d? (12) 

In the case of lathes it was found by Dr. Hartig that 
the power required to drive them empty varied 
accordingly to the number of shafts between the 
driving shaft and the main spindle, and had a range 
—depending upon the construction of the tools— 
between the limits given by the formule (13), (14), 
and (15) subjoined. It will be seen that these 
formule give a somewhat wide range of power 
between lathes defined as of “ light” construction 
and those of “heavy” construction; but notwith- 
standing that they are thus rendered somewhat 
indefinite, they will be of service in some cases 
where an approximate estimate of power only is re- 
quired. In the formula »=number of revolutions 
of lathe spindle per minute : 
Number of shafts, 
between driving For lathes 

shaft and of light of =n: 

i on. constru: . 

— 0.004 0.0008 n or =0.254+ 0.0081 » . (18) 
lor? . P=0.05+0.0012 » or =9.2640.053 0 . {is} 
Bor4 . P=0.0540.05 n or =0.2540.18n . (16 

Thus for a lathe, the spindle of which is driven 

direct so as to make 150 revolutions per minute, the 
ower required may vary between 0.125 and 0.7150 
forse power, according to the construction of the 
machine; while in the case of a surfacing lathe 
having three intermediate shafts, and of which the 
spindle makes 10 revolutions per minute, the power 
may similarly vary from 0.55 to 2.05 horse power. 
We now come to Dr. Betas experiments on the 
power required to drive tools when doing actual 
work. In preparing formule for representing the 
results obtained, it was necessary to decide upon 


or, 


For lathes 


ted | Some factor which should form a unit of compari- 


son for different amounts of work done. For this 
purpose Dr. Hartig took the number of kilogramme- 
metres of work required to punch or shear an area 


of one square millimetre in a plate having a thick- 
For greater convenience, 


ness of ¢ millimetres. 


F=1166+1601 ¢ . 

Thus in the case of a punching renayriran, Le 
chine cutting an area of “ square inches per hour, 
the horse power (P,) required to do this work in 


addition to that req to drive the machine when 
empty, would be : 
a.F. aF. 


P= ssy0xw imag ° ° o9 
Taking as an example the case of a shearing ma- 
chine developing three square metres, or 4648 square 
inches of sheared surface per hour, the thickness of 
the plates sheared being 0.4in., we should have: 


p,—4848x {1166+-(1091 x04) ‘ a 


“1,980,000 
The power required to drive empty such a machine 
as that just sup would be about 0.68 horse 
power, making the total power necessary= 0.68 + 
4.3=4.98 horse er. 

In the case of saw frames operating on dry pine 
timber, the power required (exclusive of that neces- 
sary to drive the ines empty) was found to be, 
for each square foot cut through per hour 

P.=0,00428 +0,0065 > stn of ee 
in which formula, P. is as before the horse power 
required, while 8 is the stroke of the saws in feet, 
e the width of the cut in inches, and / the feed 
ver cut, also in inches. ‘Thus for a saw-frame 

aving a stroke of half a metre, or 1.64 ft., work~- 
ing with a width of cut of 0.12 in., and a feed per 
cut of 0.24 im. the value of P, for each — 
foot cut through per hour would be 0,0096 horse 
power in addition to the power required to drive 
the machine empty. 

In a similar manner the power required to do the 
work with band-saws has been found by Dr. Hartig 
to be as follows: 


yhen cutting pi 0.758 xX exe 
asian moe ene (19 
Wh g pine: P, = 0,0034+4 Taba e (19) 
” » oak: Po = 0.00188 + Se (20) 
1.127 xexe 
Sih Tied wae hens he 2 
” » beech: P, 0.005764 nea xf. (21) 


In these formule, P, and ¢ have the same value 
as before, while o is the velocity of the band-saw, and 
'/ the rate of feed both expressed in the same unit of 
measurement, such, for instance, as feet per minute, 

In the case of circular saws the power actually 
required to do the work was found to! be sensibly 
proportionate to the cubic contents of the wood re- 
duced to sawdust, the exertion of one effective horse 
power being found on the average equivalent to 
thus reducing to sawdust, per hour, one cubic foot 
of soft wood such as pine, or half a eubic foot of 
hard wood such as oak, ash, or elm. Thos if the 
sectional area cut through per hour expressed in 
square feet, be denoted by A, and the width of the 
cut ¢ be given in inches, then : 


For hard wood Ps =*! ; . (2) 


And for soft wood P. =4° . (23) 
By combining these formule with that (2) given 
on page 338 aate for the power required to drive 
circular saws empty, the total power required to do 
a given amount of work with such saws can be ap- 
roximately calculated. We say “ approximately 
cause the power required to a certain amount of 
work with a circular saw is, of course, greatly in- 
fluenced by the condition of the saw itself, as well 
as by the character of the timber treated, and it is 
impossible in any general formula to allow for the 


various ces. The approximation to the re- 
quired power which the above formule give, how- 
ever, be of service in many instances. 


In the case of a circular saw for hot iron, run with 
a circumferential of 7875 ft, per minute, and 
giving a cut 3.5 millimetres, or 0.138 in. wide, the 
power required was found to be as follows : 
For red-hot iron Pe = 0.702A. ge 
For red-hot steel P. = 1013 A. ‘ ) 
In these formule P, and A have the same values 


asin those previously given. 





(To be continued.) 
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MORGENSTERN’S GRAVITY-EQUATION | 

APPARATUS. 

Maxy teachers must have felt the want of an ap- | 
paratus at once simple, accurate, and cheap, by | 
means of which they could give ocular demonstra- | 
tion to a class of the various phenomena accom- 
panying uniformly accelerated motion, and of the 
different equations connected therewith. It is im- 
possible in a schoolroom to use the expensive appa- 
ratus which is at the command of a professor of 
yhysics; but it is at the same time advisable to} 
Love apparatus which shall be capable of giving | 
tolerably accurate results, and of giving these | 
results in such a form that they can be compared 
readily with the numerical resulte obtainable from | 
the equations which it is desired to prove. We annex | 
iJustrations of an apparatus which seems to meet 
these requirements, and which has been designed | 
by Dr. L. Morgenstern, of Géttingen,* for the use | 
of his pupils. It can be so easily constructed, and 
yet gives results so very nearly exact, that we be- | 
lieve it likely to be a good deal used so soon as it 
has become beeag and no doubt various improve- | 
ments in detail will be suggested by extended ex- | 
perience. 

Dr. Morgenstern’s apparatus is intended to be | 
attached to any plain school table having a length 
of nine or ten feet. To each end of the table are | 
fastened two vertical wooden bars A and B, each | 
about 2 in. square, their upper ends being about 2 ft. 
above the table. ‘The space between each pair of | 
columns is about 7 in. Upon A A are placed the iron | 
sliders C and D. ‘The slider C carries a horizontal 
screwed spindle, and the slider D a vertical one, the 
latter having upon it a little grooved roller about | 
half an inch diameter. Over this roller and the 
screw in ( is stretched, as shown, a fine, but strong 
steel pianoforte wire, which thus forms a path upon | 
which a ball can roll with very little friction. ‘Lhe | 
columns E E are screwed to the table at their 
lower ends and to B B above, the space between 
E and B being about three-quarters of an inch. 
The bar F (about 2}in. deep by } iv. thick) passes 
through this space at each end, and can be secured 
in any position by set screws; it is set always so as | 
to be parallel to the wires. It has attached to it 
two small rollers G G, one near each end, upon which 
the bar H, of the same size as F, is free to move 
through a short distance determined by the position 
of the stops J. 

The pendulum holder K is clamped to F near its 
lower end: the pendulum itself consisting of a ball 
of lead or brass suspended by a horsehair, in such a 
way that it just clears the wires as it swings across 
them. A knotted thread is past through a small 
hole in the ball, and this is held fast, before the ball 
is allowed to swing, between two pieces of cork, 
one attached to the side of K, and one to the clamp | 
L fixed to the movable bar H. At the upper end of 
the bar H there is a very similar arrangement, of 
which we shall have more to say further on. Here, | 
then, is also the apparatus for holding the ball in 
position until the experiment commences. ‘This con- | 
sista of a cylindrical wooden block M, which can be 
turned upon its own axis through a certain angle, 
and to which are attached three arms (they may be 
made of stout wire), N, O, and P. The first of 
these has a pointed end, against which the ball rests ; 
O is connected by means of a simple mechanism R | 
with the bar H; while P is bent forwards so as to 
he just over the outer wire. It will be now seen | 
that a smart rap upon the lower end of the bar H 
will set both the pendulum and the ball free to com- | 
mence their descent at the same instant. The ball | 
may be about }2 in. diameter, and the pendulum may | 
conveniently be made 9.78in. long, so as to make | 
one complete double oscillation in a second, but this 
is not by any means necessary. 

We can now see the way in which the apparatus 
is used. It must be noticed, first, that the bar H 
and the columns A A have graduations in equal parts 
marked upon them. The ball-holder is set so that 
the centre of the ball is exactly opposite O on the 
acale (this is done once for all, and has not to be re- | 
peated for each experiment). The pendulum holder 
is placed in such a position that collision should | 
take place between the ball and the pendulum-bob 
when the former crosses the plane of motion of the 
latter. The number of vibrations before collision 
will then be a measure of time, and the number of 





| 


* Dr. Morgenstern is director of the school for the higher 
education of girls in Gottingen. He has described his in- 
vention at length in the “ Zeitschrift fir Math. und Naturw. 
Unterricht.” 





graduations upon the bar H up tothe point of colli- 
sion (which will of course be in the same plane as 
the point when the thread of the pendulum-bob is 
nipped) will be a measure of space. Dr. Morgenstern 
taken for his time-unit the duration of one quarter 
of a complete (double) vibration, that is, the time 
oceupied by the pendulum in oscillating between 
either of its highest points and its lowest point ; 


| this renders it possible to avoid the use of fractions. 


So far it will be seen that only odd numbers of 
time-units could be used, for the pendulum crosses 


x 
~~ 


Se aed 











afterwards upon the horizontal wires. By a slight 
modification of the pendulum holder this can be 
done, and in this way the velocity due to accelera- 
tion at any given point can be experimentally shown 
to be 
e=2S8t 

when S=the space passed through in the first time 
unit. Fora body falling freely wehaveS = 4. and 
v of course—g f. 

We think Dr. Morgenstern’s invention very in- 
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Section at X.X 


the wires only at the ends of the Ist, 3rd, 5th, &c., 


| time-units, so that collision could take place at no 


other times. If, however, the pin connecting O 
and H be taken out and the left-hand pendulum put 
into position, then the first pendulum commences 


| its motion as before directly the bar is struck, but | 
the ball is not set free to roll until the bob of the | 


second pendulum strikes the arm P and so turns M 
round, ‘This obviously occurs just at the instant at 


| which the first pendulum is crossing the wires, so | 


that collision may now occur after the 2nd, 4th, 6th, 
&e., time-units, as was required, 


Then if S=the distance travelled by the ball in | 


the time T, and s=the distance travelled by it in 


any other time /, we have at once the means of de- | 


monstrating the most important gravity-equation : 
s T?'=SP, or 
[ty 
s=S/ — }? 
(3) 


}and the other equations which can be derived from | 


it. This can be shown for numberless different 
values of s and ¢ with different obliquities of wire. 


Where 5S is the space travelled in a unit of time we | 


have T=], and the equation becomes s=S /*, and 


\if the obliquity could be increased until the wires 


were vertical and we take a second as the unit of 
. si : 2 : 
time we have the familiar expression s = 7 =o Upon 
the bars A A a second pair of sliders can be placed 
and wires carried jorizontally across from one of 
these to the other. If the intersection of the hori- 
zontal with the oblique wires be arranged at some 
known point we can find the velocity which by ac- 
celeration the ball has acquired at that point by 
observing its constant (unaccelerated) velocity 


genious, and as nearly the whole of it can be made 
by any carpenter, we believe it may prove very 
valuable in schools and other places where expensive 
| or complex apparatus could not be obtained or used. 





Sourm Avstratian Rartwars.—A report of the En- 
gineer-in-Chief of Sout Australia on the Murray’Railway vid 
Mount Barker, has been laid on the table of the colonia 
House of Assembly. The estimated distance to the Murray 
River is 76 miles, and the probable cost of the line is 
914,002. 


— 





QurENsLaND Rattwars.—It is rumoured that the Queens- 
land Government proposes to submit to the Queensland Par- 
liament two extensive railway projects—one an extension of 
the present south and west line to Roma, to be constructed by 
loan ; and the other a trunk line across the continent to the 
| Gulf of Carpentaria. It is not altogether clear that the 
rumours indicated are correct, but one thing is certain, viz., 
that extensive surveys have been commenced. 





Sweantna Macninery vor Lance Prates.—Messrs. 
Eastons and Anderson have now in course of construction at 
their works at Erith some large shearing machinery of very 
novel design. This machinery, which is being for the 
Russian Government, is to shear the edges of iron plates 40 ft. 
long, 8 ft. wide, and of thicknesses up to 1) in., and to divide 
these long plates by cutting them across where desired. Of 
course such monster plates could not be handled in the ordi- 
nary way, and accordingly in the principal machine—that 
for cutting the longitudinal ed the plate to be trimmed 
is mounted on a carriage, which by means of a pitch chain is 
| traversed past the shearing head with an intermittent motion. 
The shearing head, which is in fact a powerful shearin ma- 
chine, is mounted on a cross slide situated at the middle of 
the “run” of the table carrying the plate to, be sheared, the 
arrangement being such that the shears can be set to any 
| desired distance from the centre line of the traversing table, 

according to the width of the plates to be operated upon. The 
arrangement for enabling the machine to trim both longi- 
tudinal edges of a plate without removing the latter from 
the traversing table is ingenious. When one edge of a piate 
has been trimmed, the travelling carriage with the plate on 
it is detached from the pitch chain, and run on to a turntable 
placed at one end of the machine ; there it is turned and then 
run back again to its former position, the second edge of the 
late being thus brought under the action of the shears. 
his arrangement in addition to its other advantages insures 
| the parallelism of the two edges. The division of the plates 
transversely is effected by a second machine, which may be 
described as a kind of shearing punch. It consists of a pair 
of massive standards placed snthcie ntly wide apart to admit 
the plate between them, these standards being connected 
by a cross girder, on which can be traversed a massive punch- 
| ing head worked by a cross shaft. The punch carried by this 
| head is of rectangular form, and by making successive strokes 
| in a line across the plate it divides the latter. Both these 
| machines are characterised by the able manner in which they 
| have been designed for their special work, and we hope here- 
| after to have more to say about them. 
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‘ THE VICTORIA SWING BRIDGE, LEITH. 
. MR. A. M. RENDEL AND MR. GEORGE ROBERTSON, ENGINEERS. § 
Fowdations — Longitudinal Section «though Centre Line of Bridge . 5 
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SECTIONS AND PLANS OF PIERS. 








kingdom. Since the days of Sir John Rennie, who con- ee 
structed what are now called the Old Docks, piers have { 
been run out to sea, new docks have been added eh 
to new docks, all built upon the sands, many acres ee 
of which have been wrested from the Forth; and the BT 
Commissioners have jast commenced to reclaim &4 acres ‘ 
more with a view to the construction of another floating 
dock 17 acres in extent. The entirely successful reclama- ‘ 
tion of these sands on an exposed foreshore is of itself an i 
engineering feat of no ordinary magnitude, and one well a 
deserving the attention of the profession, if only as pointing ie 
the way to a solution of the long mooted problem of how to i 
embank the large tidal estuaries which abound upon our 
coast. 

For many — past the want of a bridge connecting the 
two sides of Leith Harbour at a point below the existing 
bridges, further op stream than is shown on the accompany - 
ing map, had been severely felt. The inconvenience was 
aggravated by the construction of the magnificent Prince 
of Wales Graving Dock ; and ultimately, on the completion 
of the Albert Dock, became s0 intolerable that the Com- 
missioners some four years ago set themselves seriously to 
consider the best means of remedying the evil. Other con- 
siderations induced them to take this course. The railway 
communication across the harbour, from the Caledonian Bar 
Railway dep®t on the western side to the docks and the : 
North British Railway dep5t on the east, was effected by a i 
miserable drawbridge belonging to the latter company, 4 
carrying a street railway with almost impossible curves 
from the Old Docks to the “shore” shown on the plan. This } 
bridge proved so totally inadequate to the requirements of 4 
the port that an agreement was finally come to between 3 
the Commissioners and the Caledonian Railway Company, 
by which the former undertook to construct a first-class 
swing bridge of 120 ft. clear span across the harbour, the 
roadway having a double line of rails, and being aleo made 
suitable for the passage of horses, carts, and otber road 
vehicles, as well as for foot- passengers, for the purpose 
of facilitating the railway and general traffic between the 
docks. The works were immediately pot into the hands of 
the harbour engineers, and were finally completed ia the be- 
ginning of the present year, and Leith Harbour has now 
GENERAL PLAN OF SITE. achieved the distinction of being spanned by one of the 

: largest swing bridges hitherto constructed in this country. 

Tue Victoria Swing Bridge, at Leith, but recently com- | Harbour and Docks Commissioners have been steadil By reference to the plan given on the present page, 
pleted, and of which we give a two-page and other en- prosecuting for some years, greatly increasing the tr it will be seen that the bridge is carried on the eastern 
gravings this week, forms the latest addition to a series | capacities of the port, and raising it to s position entitling | side of the harbour swinging over to the west. Advantage 


of important engineering operations which the Leith | it to rank with the largest maritime centres of the | was taken of this opportunity to cut off the projecting 
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angle known as “ Menzies Point,” which jutted most 
awkwardly into the harbour; training timber jetties were 
constructed to lead up to the bridge, and a substantial 
timber wharf was erected on the east side to receive it when 
swung open. The bridge on a massive block of 
masonry and Portland cement concrete, some 5° ft. square, 
carried down to the solid clay, about 26 ft. below high 
water of spring tides. The fore end rests on a masonry 
pier on the west side of the harbour, also carried down to 
the clay, and connected by an arch to a new quay built 
acress what was formerly known as “ Menzies Corner,” a 
valuable piece of ground being thus added to the quayage 
of the Victoria Dock. The depth of water in the harbour at 
this point is about 18 ft., the headway under the bridge is 4 ft. 
and the level of the road and rails 6 ft. above high 
water. Sections and plans of the bridge piers are given 
on the preceding page. 

The bridge 


rests 


is 


(see our two-page engraving and per- 


spective views on pages 436 and 437), which is constracted 
entirely of wrought iron and timber, has, as before 
stated, a clear span of 120 ft. The dista from the 
centre of motion to the fore end is 147 ft., and to 
the tail end 67 ft., giving a total length of 214 ft. 
over all along the centre line The main girders of 
the bridge consist of two massive trusses about 212 ft 
long, and 27 ft deep at the centre of mot decreasing by 
a curve in the top members to a depth of 7 ft. at the enda. 
These girders are each 2 ft. in width, and spaced at 24 ft. 


clear distance apart, carrying a flush roadway for a double 
well as for carriage traffic, between them. 
Footways, each 5 ft. wide, carried outside the main 
girders, and the total width of the bridge over all is 39 ft. 
The main girders are formed of plain open trough-shaped 
t together with triangulated 
buat of considerable 
heavy blows to 


line of rail, as 
ar 


upper and lower booms connecte 
all of the simplest d 
strength and stiffness in order to resist the 


sign 


br acing’, 





which the bridge may be subjected from vessels drifting 
against it The booms are 2 ft. wide and 2 ft. 6 in. 
deep, made up throughout of two side plates #@ in, 
thick, and one top, or bottom, plate } in. thick, con 
nected together by two angle irons 5 in. by 5 in. by 1 in., 
rivetted with Lin. rivets at 4 in. pitch. Two additional 
top, or ttom, plates sin. thick ure added over thy 


bays at the centre of motion, bringing up the maximum 


gross sectional area to 97 square inches per boom. The hea 
viest compressive strain on the lower booms, when the 
bridge is swinging, is estimated to amount to about 380 
tons on each girder. The si plates of the booms are 
stiffened by diaphragms at every five feet, composed of 
din. plates and 3 in. by 3 in sin angle irons rivetted 
between them. The plates and angle irons are all 20 ft 
long in the lower booms, and of corresponding lengths in 
the upper The booms are securely connected together 
at the fore end and tail end by side plates jin. thick, 
stiffened at intervals by vertical diaphragms of plate and 
angle iron. 

rhe triangulated bracings, most of which act both as 
struts and ties under different conditions of load, consist of 
H beams built up each of side plates varying according 
to position from 16 im. te 2 ft. wide and J is sick, connected 
by diaphragm plates varying from 4 in. to } in. thick, and 
four angle irous varying from 38 in. in. by ¢ in. to4 in, 
by4ia by 4in. The diaphragm plates are perforated with 
oval holes to give lightness to the appearai f the bridge. 
The side plates of the bracings are flush with those of the 
booms, to which they are connected by @ in. covers, cut 
each out of one plate, and rivets 1 in. diameter. 

The roadway between the main girders is carried on cross 


girders with longitudinal trimming girders between them. 











The cross girders consist of boxes 2 ft. deep, with webs 2 in. 
thick, top plate 1 ft. 6 in. wide and ¢ in, thick, and bottom 
plate 2 ft. 2 in. wide, and } in. thick, all connected together 
with angle irons 4 in. by 4 in. by 2 in. These box girders 
are spaced at 20.ft. centres, and securely rivetted between the 
lower booms at each vertical triangulated bracing by angle 
irons, knees isset plates. Between th cross girders 
are rivetted four loagitudinal gird ne under each rail, 
18 ft. Gin g by 1 ft. 9 in. deep, consisting of 2 1 web 
plates, top and bottom bars 7 in. by j in., and angleirons 3 in. 
by 3 in. by 2 in At the tail « it l re the lower 
booms are ected by frequent plate cross girders to take 
t counterweight as here ul ter scribed tal 
diagonal bracing bars 4 i yj , are vetted across the 
w e readway, which is la ransversely with 4 in 
Meme! planking vered longitu lly with 2 in. green- 
heart slabs. 

The footways are carried on cantilevers of } in. web 
plate, and angle irons 3 in. by 3 y fi rivetted at 
10 ft. centres to the outsides of t wer booms, those at 


heir 
being 


the tail end of the bridge 
the rest, and plated over on 
for the counterweight. 


r aud beavier than 
ul ontain kentled 


Lhe outside 





Ke 


The handrailing consists of two gas tubes 2 in. and 14 in. 
diameter respectively, fitted and keved to st ong wrought- 
iron stanchions forged from bars 4 in. by 2 in. at 6 ft. 8 in 
centres, bolted to timber curbs and irons, and 
stringers connecting the ends of the cantilevers. The 


planking of the footway consists ef 2 in. transverse Memel 
planking bolted to the curbs. 

The main girders are connected together at the top by 
a system of horizontal diagonat tracing and struts, the 
latter consisting of seven arched cro-s girders of plate and 
a igie iron at 20 ft. centres, giving a headway of 16 ft. 3 in 


at the centre line of the bridge. The diagonal bracing con- 
sists of tie rods 2 in. diameter tightened with double nuts 
on wrought-iron palms securely rivetted to knee gussets at- 
tached to the triangulated bracings. 

The bridge is counterweighted with about 240 tons of 
kentledge, closely packed between the before mentioned cross 
girders, connecting the lower booms at the tail end, and 
inside the tail ends of the main girders themselves, which are 
shaped so as to admit of a large amount of stowage for 
this material between the side plates. 

The total quantity of wrought iron in the bridge amounts 
to 320 tons, and the timber to 60 tons, which, with 
the 240 tons of counterweight above alluded to, brings up 
the groas weight to 620 tons. 

The bridge is carried on a pair of heavy cross box lifting 
girders each 29 ft. long by 3 ft. wide by 4 ft. 6 in. deep, 
laid side by side at the centre of motion. Underneath these 
girders is bolted a cast-iron bearing plate about 7 ft. square 
with a spherically convex underside cast to a radius of 
82in. This convex surface fits into a corresponding hollow 
in the upper surface of the hydraulic ram of the lifting press 
by which the bridge is worked. The convex and concave 
surfaces are machined to fit together with perfect accuracy, 
ind kept constantly lubricated, so as to allow of the pitch- 
ing motion given to the bridge in raising and lowering it 
as below described. The ram, which is 66} in. diameter, 
works in a cast-iron cylinder 34 in. in extreme depth, and 
about 6 in. thick, resting on a single block of granite 7 ft. 
square by 3 ft. thick. Live rollers are altogether dispensed 
with, the bridge being turned entirely on a water centre. 
On the admission of the water to the cylinder at an esti- 
mated pressure of 700 Ib. per square inch, the bridge, weigh- 
ing as before stated 620 tons, is lifted 3 in. at the centre, 
the fore end rising 7 in., and the tail end bearing lightly on 
a couple of rollers 30 in. diameter, travelling om a radial 
tramplate round the bridge pit, the object being to steady 
the massin swinging. The slewing machinery consists of a 
pair of hydraulic rams 14 in. diameter, and 10 ft. 6 in, 
stroke, working in cylinders directly underneath the bridge 
between the centre of motion and the tail end. Theslew- 
ing chain passes over double sheaves from one of these rams 
round a wrought-iron ring 25 ft. diameter, rivetted to the 
| underside of the lifting box girders above mentioned as 
carrying the bridge, and so to the otherram. By these 
means the bridge is slewed either up or down stream at 
pleasure of the manin charge of the machinery working the 
levers at a point on the coping of the bridge pit imme- 
diately in rear of the south main girder. The time u- 
pied in lifting, and lowering t bridge does 
not exceed two minutes, the machinery working with 
perfect smoothness, no more difficulty being experienced 
in handling the ponderous mass than in turning a bridge of 
the most moderate dimensions. friction of the 
resting as the latterdoes almost wholly on water 
when raised, is reduced to such a very low amount that the 
strength of one man pushing at the fore end is enough to 
set the bridge in motion. Views of the lifting and turning 
gear will be found on page 444 of the present oumber. 

rhe hydraulic pressure is obtained from the engine house 
of the Albert Dock establishment, but a hand force pump 
is provided in the bridge pit for lifting the 
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slewing, he 


Indeed, the 


bridge 






bridge in the 


the accumulator. This hand pump is so arranged that ix 
can also be applied for working the bridge should any acci- 
dent befall the central lifting press. By means of two 
subsidiary presses, 20 in. diameter, one under each main 
girder at the tail end of the bridge, the weight can be 
taken off the resting blocks at this point, and, upon their 
removal, the counterweighted end of the bridge would 
sink down, raising the fore end clear off ita bearings, 
and so allowing the bridge to be slewed by capstans or 
other hand power. The tail rollers are enabled to sink 
below the level of the tram-plate by means of two small 
hydraulic presses 5 in. in diameter, contrived in the latter 
80 as to allow the bridge to droop as above described. 

he bridge works were commenced in 1571, but, owing 
to unforeseen difficulties in the construction of the founda. 
tions, were not completed till last January. Thi 
the brid jetties, bridg hydraulic ma- 
chinery and contingent works has amounted to about 
i). The works were designed by, and carried 
under the superintendence of, the engineers to the Leith 
Commissioners, Mr. A. M. Rendel, M.A., M. Inst. C.E., of 


cost of 


foundations, 


re 


30,00 out 


8. Great Georve-street, Westminster, and Mr. George 
Robertson, M. Inst. C.E., &c., of Edinburgh. The resident 
engineer in charge of the works at Leith is Mr. J. H. 


Bostock, C.E. The contractors for the foundations were 
Messrs. McDonald and Grant; for the bridge the Skerne 
Iron Works Company, Limited (late Pease, Hutchinson, and 
Co.), of Darlington, by whom the iron for the 
was manufactured; and the hydraulic machinery was sup- 
plied by Messrs W. G. Armstrong and Co., New- 
castle-upon-Tyne. 

We cannot conclude our notice of this important work 
without acknowlelging Messrs. Rendel and Robertson's 
kindness and courtesy in placing the whole of the draw- 
ings at our disposal, thus enabling us to present to our 
of this excellent 


oir 


readers the accompanying illustrations 
example of modern engineering. 


Inpray TeLeGraruy.—Through telegraphic communica- 
tion between Bombay and Calcutta, which had been inter- 





rupted, has been restored 


event of any interruption in the hydraulic supply from | 


bridge | 


HARTLEY'S ATTEMPERATOR, 

WE recently noticed the invention of Mr. Joseph Hartley, 
of Ormskirk, for lining vats and similar vessels with glass, 
and we now have to call attention to another practical im- 
provement which he has introduced into his own brewery. 
This is an ingenious attemperator, which so far has an. 
swered its intended purpose perfectly. It consists pri- 
marily of a helical coil of metallic pipe, which rises and 
falls in the wort during fermentation, and is alternately 
filled with, and emptied of, cold liquor. To effect this the 
inner end of the coiled tube—which is placed horizontally in 
the tun—is continued upwards through a guide bar at the 
top of the tun, and terminates in a stop-cock, which is 
fitted with a weighted lever. From the stop-cock the com- 
munication is continued to the cold liquor cistern by meana 
of flexible tubing passing over a grooved pulley. The 
tubing is so proportioned and weighted that when full of 
liquor it is capable of raising the coil from the bottom to 
the top of the wort. The outer end of the coil is con 
nected with a ball-cock, also by flexible tubing, the ball 
being inside the fermenting tun and under the line of 
descent of the coil. The action is very simple, and can | 
maintained continuously as long as the cold liquor supply 
remains open. It is as follows: we will assume the coil 
to have just discharged its contained liquor, and to be in 
the act of being raised to the surface by the balance of 
liquor in the outer tube. Just before the coil reaches the 
surface of the wort, one end of the weighted lever engages 
with a stad which, preventing its rising further with th 
coil, causes the stop-cock to open. The cold liquor then 
rushes in and fills the coil, which descends, being heavi 
than the outer tubing. As the lever recedes from the stud 
the counterbalance at its other end causes the cock to close, 
and cuts off the connexion between the coil and the cold 
liquor. On nearing the bottom of the vat, the coil presses 
upon the ball and depresses it, thus opening the outlet cock 
and discharging the now warm liquor from the coil. Th 
operation is then repeated, and the process of attempera- 
tion thus continued so long as necessary, the apparatu 
acting automatically. We recently inspected a working 
model of this ingenious contrivance at No. 38, Hop and Malt 
Exchange, Southwark-street, where the models were temp 
rarily on view. The superiority of the movable coil over 
the fixed system of tubing is apparent for several reasons, 
chief among which is the facilities it offers for perfect 
cleansing. 
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ENGINEERING PROGRESS. 

The Progress of Engineering as affected by Recent Dis- 
coveries in Physical Science, beg the Inaugural Ad- 
dress delivered to the Members of the Cleveland Institution 
of Engineers by the President, Mr. Tatomas Wricutsos, 
A.LC.E., M.I.M.E.) 

Ir is a widely admitted fact, that the enormous impulse 

given to all industrial pursuits during the present century 

has been in a large measure due to the subdivision of work 
and specialisation of effort. 

A law of development is now recognised by some of the 
deepest thinkers of the present age, as controlling all growth 
and progress. The principal feature of this law is the sub- 
division of work. The development of an animal from a 
lower to a higher form of life is attributed to the different 
functions of the body gradually becoming more individual! and 
special in their action. It is suggested that, in the lower forms 
the different functions of respiration, digestion, circulation, 
&c., are performed by parts which appear to be very slightly 
different and hardly divided from one another; that, as you 
progressively examine the ascending forms of life, their 
differences and divisions become more and more definitely 
marked, each function being gradually allotted to special 
parts, which act to the mutual advantage of each other, the 
digestive organs performing their functions not only for the 
benefit of themselves but also for the benefit of the lungs, the 
heart, the brain, &c., all of which are mutually dependent 
upon each other, any want of harmony in the action of one 
being at once felt by the animal which forms the aggregate 
of ali these functions. The higher the organism the greater 
the organisation, such as I have described, until we arrive at 
man, the greatest and most perfect of God's creatures, whose 
wondrous functions of body and mind are elaborated, divided, 
jand specialised to an extent far beyond what we see in 
| any of the lower forms of life. Similarly, in social life, which 
is the aggregate of individual life, the most savage tribes are 

those which do not possess any sub-division of labour, 
| and the highest state cf society is that in which the sub- 
division of labour is carried to the greatest extent. 

From these modera theories it would appear that progress 
in civilisation, or growth of any kind, must depend upon the 
division of labour or specialisation of function. 

The progress of an art is also subject to the same law ; the 
more you sub-divide the processes, the simpler each step ap- 
pears; and the energies of a much greater number of men can 
be brought to bear upon the various sub-divisions. Hence the 
gigantic development in our arts during this century. 

What has been stated generally with regard to the arts is 
specially true in the case of engineering. Engineering may 
be described as the art of applying, controlling, and modify- 
ing the various forces of nature resident in matter to the 
mechanical advantage of man. 

The early engineers were men who, with large grasp of 
mind, and proportionate energy, attacked certain problems, 
and with limited resources succeeded in overcoming the 
natural difficulties of their enterprises, in such a way as to 
encourage their successors, with more extensive resources, to 
still greater efforts. As the numbers in the profession in- 
creased, the great variety of the problems presented to their 
consideration naturally led to the sub-division of work, and 
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we now find numerous branches of engineering, each branch 
saving ite own special followers. By this arrangement, the 
rk in each braneh is better done, because each individual 
-.ogs his mind to bear on a limited range of subjects, leaving 
ther specialities to the efforts of other men. For the benefit 
of the whole community this sub-division is undoubtedly a 
great advantage, and every engineer who makes a fresh sub- 
division of employment confers a boon upon society, and helps 
turward the development of engineering as an art. 
But it must not be hidden from observation that this 
cialising of effort has, unless closely watched, a narrowing 
Tect upon the individual, due to the small sphere of work 
which his intellect is exercised, sacrificing those nobler and 
wider inquiries of the human mind, which a more extended 
field of oceupation offers. 
It does not require a very close scrutiny into the engineer- 
g works of the present day to verify the fact, that the bulk 
such a work is a repetition of previous work which has 
proved successful, the principal originality being when the 
gineer has to adapt previous experience to altered condi- 
ns. Thus the civil engineer has to take into account 
variations in climate, geological formation, contour of 
country, rainfall, and many other conditions, before he can 
*t which of the oft-tried plans of executing any particular 
rk it is expedient to use. The mechanical engineer has 
. fund of devices from which, according to the exigencies of 
the case, he may select a particular method of accomplish- 
g his work. So also the mining engineer. From this 
night appear that modern engineering does not tend in 
present condition of knowledge to increase greatly in 
mginauty. 
Again, commercial success being the great requirement of 
e ordinary capitalist, originality is to him a secondary con- 
leration, so that he is tempted to discourage the endeavour 
introduce anything which has not previously been proved 





pocessiu 
These considerations make us fear that the future of 
engineering may be one of less nobility than we have been 
sstomed to hope for, after reading the achievements of 
ton, Watt, the Stephensons, Brunel, and others, who 
zinated the methods now so freely resorted to in ordinary 
Leg 
it behoves us, then, to inquire whence the future impetus 
to the progress of engineering science is likely to be given. 
\ceording to our definition, we as engineers have to do with 
the various forces of nature. These forces become percep- 
e to us through the mediam of matter. It is therefore 
ghly necessary that we fully understand the nature of 
ter and those conditions of matter which we call force. 
r Isaac Newton immortalised himself by discovering the 
rovern the motion of masses of matter. By his 


sw hg 
ostration of the laws of gravitation, a great impulse was 
vn to physical inquiry, an impulse which has been main- 
i ever since his time, and which has led to marvellous re- 


he laws of the science of chemistry, as first laid down by 
yrated Dalton, opened a fresh field for physical in- 
ry, the nature of matter ia its atomic condition being 
wked. Then came the gradual acceptance of the undu- 
ry theory of molecular motion, which, through the 
rs of Dr. Young, Chladni, Savart, and others, was 
i as accounting for the phenomena of sound as pro- 
in air, and then led to the acceptance of the same 
heory as accounting for the propagation of light, heat, 
lectricity, through the more subtile etherial mediam in 
they travel. From the nature of such investigations 
gress of the science of molecular physics has been 
, but the physicists of the last 39 years have made rapid 
, and by careful experiments, and rigid reasoning, have 
ible to demonstrate conditions of matter and force, 
i, although unperceived, by the senses of sight, hearing, 
or taste, can yet be visualised in the mind by the 

r after physical trath. 

1 the study of matter, and the forees to which it is subject, 

inity of creation bas been impressed upon the student, 

every year seems to bring fresh proof of the co-relation 
the known forces of nature. Let us then consider in 

t way the engineer has been or may be benefited by the 

if the wonderful molecular forces. 
: phenomenon of electricity was, not many years ago, 
ked upon as an amusing experimental curiosity. Scientific 
investigated the subject, studied and classified the 
is phenomena, until in the fulness of time arose Wheat- 

‘, who utilised this plaything, converting the curious toy 

most won terful means of communication ever given 

ed world. Wheatstone, by this application of 

gave to engineering a new department. Telegraph- 
pgineering is now a speciality, which, like all other 
the art, demands a knowledge of other sciences, 
5 which had hitherto been considered as quite remote, 
sociated from electric science. Without a knowledge 

al geography, the telegraphic engineer could not 

e the laving down of a submarine cable. Ile must 

w much respeeting the currents of the ocean, of its 
sand temperature. He has to design machinery, and 

t processes for the proper manufacture and testing of 

has to adajt and design vessels for their 

Ans , with necessary machinery for their safe and 

tual laying. This is now an enormous industry for 

we have to thank the physicist. Practical success 

s stimulates further inquiry, and we may be sure that 

ience, as stadied by such men as Sir William 

oson, Mr. C. W. Siemens, and others, will yield still 
irther results for the benefit of mankind. 

Let us now consider the connexion which existe between 
the physical science of chemistry and engineering. If we 
begin at home, we cannot but see that the mysteries of the 

t furnace can only be solved by the aid of chemical 
ience, With the exception of a sinall number, the iron- 
nasters and blast furnace engineers of this and other dis- 
triets do not scientifically study the working of their far- 
naces. Great difference of opinion exists as to the effect of 
certain conditions, the result of which is, that there are, 
perheps, not two “ plants” im Cleveland in which the condi- 





tions of the construction and the working of the furnaces | (with the exception measurable ns 
are thesame. Every one seems to have imbibed some : chant dat dah os he an tte ne 
inversalg cioueeetiooae ie ie J pid ownage apttatinn of the podiies, After numerous 
inversely % Mr. Joule arrived at the following valuable 
or and small be fact :—that a of 1 1b. deseending throu 
mae! ra of Ib. descending through 1 








rye i 
differs from fi by Rankine, in his definition of the first Jaw of ther- 
condemns them ; and K out ynamics, as follows :—“ Heat and energy are 
should not be converti heat requires for ite production, 
one Sen pomn. Hse by its ical energy in the 
which, im f ar ane of 772 for each British thermal] anit 

As in the search for o paths said thermal t of heat required to 
by ert ples ee remne ot 5D. of Keeid wane } dog: Sehe, 
involved im the own or near the temperature maximum density of water, 
ees of ae ne ee peek furnace can be 1 deg. Fabr. ‘ 

uced ; there is much our present state must be clearly understood that mechanical ener a 

of knowledge is beyond such inference. To remedy thi Z - pot 


ee ey converted into heat when no mechanical 


: this 
want of knowledge, rag gh erg payer mar henge transmitted. For instance, if, while Mr. Joule's 


required. These facts, if collected on @ scientific plan, paddies revolved, a portion of the liquid had been raised per- 
from the phint of a single a from every furnace | manently to a higher level, the heat generated in the liquid 
plant in tho distriet, would, under the searching scrutin would then have ‘so much less in proportion to the me- 

clear, chanical power so transmitted: or if the whole of the water 
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of 
scientitic men, soon lead gerne ar ome laws which 
are as yet iaperiectly thou i A ised such a height as to reproduce the whole of 


stumbled against by enterprising gropers alter truth, Of of the descending weight, there would be no 
one fact we may be sure: that there are laws governing the Reedaaeal heat in the liquid. “oo at foot-pound of me- 
action of a furnace which cannot be contrary to the truths | chanical energy which is lost a definite quantity of heat is 
of physics, aad it is only by the aid of the known laws of | generated, and when work is performed by the consumption 
physics that we can intelligently compare the evidence of | of heat, for each foot-pound of work gained an equivalent 
facts respecting the working of which by an or-| quantity of heat di rs. Professor Tyndall performs a 
ganised scheme of observation ee Et ome beautiful experiment, illustrative of the loss of beat when 
day be colleeted in this growing : work ot op aemage og He takes a rigid hollow vessel, and 
Again, a8 another example, take the im connexion | pampe into it until of a considerable pressure. After 
bet ween moletular physics and the of materials. It | allowing it to cool down to the temperature of the room. he 
seems almost alaw of nature that the transmission of any | places @ delicate thermopile (which will show the slightest 
force through the medium of matter, involves the change of | variation in temperature) in front of a stop-cock on the vessel 
a portion of that force. As in the transmission of the power ing the cock the air rushes out of the orifice against 
of steam through the steam engine, a portion is lost as me- | the face of the thermopile, which indicates at once a fall of 
chanical power, and appears as fi i beat; so intrans-| temperature. He then takes a pair of bellows, and through 
mitting power through a shaft or chain, a portion of that) nozale the same size as in the previous experiment he 
power appears to go towards producing a molecular change | p air by the action of his museles against the face of 
in the atoms of the iron, which, in the course of time, per- | the oe 9 This time the pile indicates a rise of tom- 
manently affects the useful qualities of the material. Tuese | perature. Now, why this difference ? 
changes are probably of a chemical anda mechanical nature,| The old material theory of heat could not have accounted 
How little is really anderstood by the engineer about this | for it, but the dynamical theory of heat makes the reason 
important element in the strength of material, and how many | obvious. In the ease of the rigid vessel, the air itself, by 
lurking dangers menace the public in ecunsequence! Take | its elasticity, performs work in forcing its way through the 
for example tae phenomenon of seam-rips in the egg-ended ture at a high velocity. Work exerted means loss of 
builers so much used in this district. From some tests I have | heat, whereas in the case of the bellows the work is not done 
ately been making of the iron cut from the plates of two | by the air, but by the arm of the operator, and it is from hie 
different boilers which had ripped at the seam, I found that | muscle that the heat disappears, only to be restored by the 
the tlame playing at the convex bottom of the boiler had | fuel, which, in the form of food, it is necessary for him to 
affected the iron at the seam, so a6 to make it cold-short, of | consume. The heat produced in the ease of the bellows is 
sma!l tensile power, and apparently crystalline in its frae- | due to the striking of the issuing air against the face of the 
ture. Further from the seam the iron appeared in all cases | pile, The same cause produces heat in the case of the first 
less injuriously affected. On annealing of the iron cut | experiment, but the consumption of heat more than counter- 
from the seams, it was found that the cold-shortmess had | ba this. From this experiment, and the reasoning 
disappeared, and that the tests both for tensile power and | therefrom given us by the physicist, we as engioeers can 
ductility had been restored to their original condition. Tae | carry the application still further into our practice: we can 
plates in one of these boilers were Staffordshire, and in the | see now why we are not scalded when we put oar hand in a 
other the best make of Cleveland boiler plate. Ia the former | jet of high-pressure steam issuing from a small orifice; also 
the seam-rip experimented upon had led to an exploswn, | why the hot blast which eseapes at the pricking hole of a 
which resulted in the destruction of mach property, though | blast farnace is so much reduced in temperature. We can 
happily of no lives. When we consider the hundreds of | comprehend the fact, that the temperature at the tuyere 
seam-rips which ocour, but are detected in fime to avoid ex- | my be perceptibly less than that in the stove, according to 
plosions, we appreciate the importance of understanding | the mechanical energy exerted by tho reservvir of air to furce 
fully, by the study of chemistry and physics, the molecular | the front particles forward. We can also detect the loss of 
changes which occur in a builer plate by the action of fire: | heat and consequent power which results from wire-draw- 
as, if this action eganot be neutralised by some process of | ing of steam, and can appreciate the advantage of having 
manufacture, it is important for the engineer to seleme some | direet and large passages for the steam to pass w the engine. 
form of boiler whieh will be least likely to invite the attack | The effect of the use of Giffard’s Injector upon the tem- 
of this insidious enemy. : . P perature of a boiler, and many other phenomena which will 
Let us now glance at another most important investiga- | suggest themselves to the thoughtful engineer, will be found 
tion of the physicist which has hitherto been unknown to | to close relation to this wonderful jaw of the conserva- 
many calling themselves engineers, but which holds out the | tion of force. The problem of the engine builder is to 
promise of being the means of making us acquainted with | convert heat into mechanical power. He is wonderfully 
many new facts, as well as of explaining many old ones. I | assisted by Nature im this work. In the first place she has 
allude to the theory of the conservation of energy. The | laid up a large store of unconsumed carbon, in the shape of 
leading idea of this theory, as worked out 4 Carnot, Mayer, | coal, which is eminently suitable for the production of heat. 
Helmholtz, Clausius, Joule, Rankine, Sir William Thomson, | She has further provided a boundless store of oxygen in the 
and a few others, is, that in the universe there is a i t phere, in a ch liy uncombined state, and, there- 
quantity of force of ali kinds. These forces are heat, elee- | fore, available for combination with the coal to produce this 
tricity, mechanical and chemical energy, magnetism, &v.;| heat. She has also ordained that the commonest substance 
and each of these forces is capable of being converted into | on this earth, viz., water, should be the most convenient for 
any other of them, but the total quantity of force in the} using as a medium in converting heat into mechanical force, 
universe remains the same. Thus, heat may be converted | on account of the low temperature at which it is converted 
into mechanical energy, as by the expansion of a heated rod | into elastic vapour. 
of iron, which can be atilised in several ways to do work ; (To be continued. ) 
or by the prodaétion of steam, which works a steam engine, wae: ooo: 
thus producing mechanical work. Chemical energy can also Rar_ways 1s Averata.—In the course of this yeer, the 
be converted into heat and mechanical work, as when a! Austrian Government will devote 2,247,600). to ralways. 
charge of gumpowder propels a builet, part of ite force going | Of this expenditure 1,737,600/, will be made upon lines cvn- 
towards ekeeting of the gua and projectile, and part to | structed by the Austrian Goverament upon its own account, 
the propulsion of the ball. Klectricity can also be converted | and 5)0,000/. will be expended in advanees to sundry railway 
into heat, me@hanieal power, or chemicalenergy. Whatever | companies. Further, the guarantees given to railways in 
changes take placein the form of energy, the total amount | working are expected to involve a charge of 1,700 0001. to the 
in the universe, by thie theory, does not diminish or i Austrian treasury for the current year. This will bring up 
It may be lest to this world, as by radiation of heat into | the total railway expenditure of the Austrian Government 
space the earth beeomes evoler; bat, as energy, it is still in | for the eurrent year to elose upon 4,()00,000/, 
existence in the universe. : ; : : 
Now this generalisation has not teen arrived at without| Victorias Ratways—aAnother section of the Victorian 
minute éxperimental investigation. Me. Joule, an eminent | Government railways has been opened for traffic, viz, from 
physicist of Manghester, twenty-five years ago, made a series | Maryborough to Dunolly, a distance of 13} miles. There are 
of careful é@xperiments to ascertain the relation existing | now 523 miles of Government railway in operation in Vie- 
between a givers amount of mechanical force and the heat | toria, and sundry sections which are in course of construction 
generated by it, The experiments were conducted in the | are progressing rapidly. The a Railway wiil svon 
tollowing manner, A certain weight was made to descend a | be commenced and will be with simultaneously at 
certain nataber of feet, and ia doing so, by means of a silk | both ends. Tenders have been invited for the construction 
turead passing over palleys, to turn a smail vertical eha't in | of the sections, one of sbout 35 miles, between Oakleigh and 
a vessel full of waheed. or mercury. Paddles were fixed | the Bunyip; and the other of 40 miles between Morwell and 
to the vertical shaft, so that the power exerted by the weight | Sule. 
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THE INSTITUTION OF CIVIL ENGINEERS 
Ar the fourth ordinary Meeting of the session, 1574-75, 
held on Tuesday, the Ist of December, Mr. Thos. E, Har- 
rison, President, in the chair, it was announced that ft 
Council had recently transferred from the class of associate 
to that of member, the following—viz.: Messrs. Thomas 
Edward Dunn, District Engineer, East Indian Railway; 
David Marr Henderson, Engineer-in-Chief to the Im H 
Maritime Customs Service of China; Gabriel James Mor- 
rison, Westminster; Middleton Rayne, Superintending Eng., 
P.W.D., India; Henry Sadleir Ridings, B.A., Resident En- 





ENGINEERING, 


{[Dec. 4, 1874. 





STEAM STEERING GEAR. 
To pas Epttor ov Exaisgerixa, 

S12,—In your aumber of November 27, we see a letter 
| from Mesars. G. Borreater, of Liv Jl, in whieh they state 
| that in the steam steering gear made by us for the Castalia, 
| and described in your jesue of the previous week, we have 
used an arrangement patented by Mr. McFerlane Gray. 

We take the earliest nity of contradicting this 
statement, as we find on reference to Mr. Gray's patent that 
there is no similarity whatever in his steering engine to that 
which we have employed, via.,our pstent triple cylinder 
engine, nor in his valve gear, to that employed by us, further 
than that we beth apply toothed gearing and screws, which 
are open to all the world to be used for steering or any other 
purpose. 

We elaim the insertion of this statement in your journal, 
as if Messrs. Forrester’s letter remained uncontradicted it 
might be productive of serious damage to us at the very time 





gineer, Iquique Railway, Peru; and William Ridley, Chief 
Logineer the Rio Tinto Kailway in Spain. Also, that the 
f wing candidates had been admitted students of the 
Institution, viz, Mesers. John Baker, William Townsend 
Batt Arthar Wilbraham, Dillon Bell, Henry Taylor 
B Herbert Dorning, Charles William Freke Farewell 

Henry Edmunds Haddon, Heary Thomas Hall, William 
Harker, Matthew Wilson Hervey, Henry Burdon Hutchings, | 


in Ingram, George Arthur Jones, Robert Patrick 
I nick Logan, Walter I 1s Lyude, John Charles 
Mackay Robert Valentine Milne, Carl Ernest Moline 
Arthur Spence Moses, Alfred Thomas Mullaly, Henry Peacey, 
Alexander Davidson Stevenson, Harry Tee, Joseph John 

and Julius Dent 


> 


lylor, William Barton Worthington, B. Se 


I B : 
} g 

I first ballot for the session resulted in the election of 
f y-nir cana ites, of w 1 seven were members, viz. 
Messrs. Robert Dundas, Eogineer to the Glasgow and Paisley 
and the Glasgow and Kilmarnock Joint Railways; Robert 


Francis Baker Hanna, 


( n, Ex, Engr., P.W.D., I : 
t Alfred Reid Clanny 


kngineer, Madras Kailway 





Ila Resident Engi » Northern Divison of the | 
Vorth-Eastern Railway Alexander Peterson, ¢ hief | 
ng r of the Toront Works; William Henry | 
Tnomas, We inater n Brown Young, Imperial | 
ts ment Ka:lways, Japan } wty-two genth men were | 
ele 1 associates, viz.: Messrs. Henry Charles Baggallay, | 
Stud Inet. C.E., Asst. Engr., Carnatic Railway, India ; | 
Donald Barlow Bain, Asst. Eagr Oude and Rohilkund Rail- 

way; Ch . Bay estminster; Donald Stuart 

Have g f the East and West India Docks; | 





ner, late in Navy, Superintendent of | 
the Hydraulic Lift Graning Dock at U g Islan, Bombay ; | 
Messrs. Francis Eusta hurk Stud. Inst. ¢ -E., Temple ; 

Joba Clark, Resideat Engineer of the St. Pancras Station of | 
the Impenal Gas Company; George Fitzroy Cole, late | 
District Eogineer on the Iquig and La Noria Railway ; | 
Alfred Davis, Westminster; Edward Baudouin Ellice-Clark, 
Engineer to the Ramsgate Local Board; George Estall 
Eugimeering Staff of the Great Eastern Railway; George 
Lancelot Evlesa, Westminster; Charles Richard Fenwick, 
Stud. Inet. CLE g Stalf of the Midiand Railway ; 
George Findlay, Chef Traflic Manager of the Londen and 


Engineer 


North-Western Railway; William G. Gilchrist, Stad. Inst. 
oO. Asst. Engr. Holkar State Railway; Harry Daniel 
(roo kngineer to the Level Romney Marsh; John Dun- 
can Grant, Aast. Engr. ?.W.D., India; William Cecil Gann, 


Laurence Pountney-mill; Edmund Legh Harris, Odessa; 
Henry Beecroft Harvey, P.W.D., Ceylon; William Harvey, 
Asst. Engr. ’.W.D., India; Lieut. Henry Sidney Freeman 
Lianynes, R.E., Asst. Engr., P.W.D., India; Messrs. William 
Marshall Hewat, Asst. Eogr., Leith Docks; John Hewson, 
Asst. Engr. to the Municipality of Bombay ; William 
Edward Horn, Stud. Inst. C.E., Westminster; Fletcher 
James Ivens, Stud. Inst. C.E., Asst. Engr. ian H.H. the 
Nawab of Bhawulpore’s State; George John Manders, 
Manager of the Dom Pedro Norte del Rey Gold Mining 
(ompany, Braz David Edward M‘Donald, Harbour En- 


gineer ot Auckland, N.Z.; Kenneth William Alister Grant 
‘Alpin, Pembroke Dock; William Holt Martin, Notting- 
, Vitale Domenico de Miche Rochester; Lieut. John 


Francis James Miller, B.S ¢ Ex. Engr., P.W.D., India; 
Messrs. Muncherjee Cawasjee Murzban, Asst. Eng , P.W.D., 
j ay William Ensor Parry, Ex. Bogr., P.W.D., India; 


J nas Peacock, Stamping Department, Somerset House ; 
‘ Phillips, Borough Surveyor of Dorchester; Alfred 
{ y Priestly, West Brompton ; John Rawlins, Manager 
of the Metropolitan Railway and Carriage Works, Saltiey, | 
| ingham; tkrederick Ewart Robertson, Ex. Engr., 


P.W.D., Ladia; Frederick Smith, Borough Engineer of 





| to think that it could be, with safety to the passengers, so 


sepriogs. | pension rules. This correspondence was published in the 


when the great success of the steering apparatus in question 
is opening to us a large source of business. 
We ate, dir, your obedient servants, 
Bgornernoop anp HaRpineuamM. 
56 and 563, Compton-street, Goswell-road, London, E.C., 
November 30, 1874. 


LIFE RAPTS. 
To tus Epiror or Enoryereryve. 

Srr,—I have been reading an aceonnt in Esorxerrine 
of Roper's life raft, and I gather that you prefer it to Christie's, 
but it oceurs to me that you advance very odd reasons to 
establieh the justice of your preference. 

For instance, it is stated that Roper’s raft must be the best 
because it can be thrown into the sea properly fitted up and 
freighted. 
Liverpool, has the same advantages, with the additional re- 
commendation of being reversible. But in any case I 
imagine that launching a raft, with two or three hundred 
people on board, over the side of a ship at sea, would be found 
rather a trying operation ; and I think « raft ought not to 
be unconditionally recommended because its inventor chooses 





launched ready freighted into the sea. 
I am, Sir, yours truly, 

December 3, 1874. Drxow Kemp. 

[ We cannot agree with our correspondent in thinking that 
the property of Christie’s raft to reverse when “ properly 
fitted up and freighted” with two or three hundred peo- 
ple ia “an additional recommendation.” The iaunching of 
Roper’s, or any other raft would doubtless be a trying opers- 
tion. In stating this our correspondent is only echoing the 
statements we mode last week. Why he has added the final 
paragraph to his letter we are at a loss to understand, unless 
he be unconsciously confessing the reason of his advocacy of 
the Christie raft.—Ep. E.) 


INDIAN PUBLIC WORKS DEPARTMENT. 


To rus Borron or Exetysenrino. 





{ apprehend that Christie's raft, which I saw at | 





| cussion about pension, and the Secretary of State's repeated 
| refusal to improve the pension rules, the Governor General! 
| in council was of opinion that it was not at that time advis- 
able to move in the matter of pension. 
6. The next point in the memorial was that civil engineers 
appointed to the department above the grade of assistant en- 
gineer should be allowed three years’ service towards pension 
| in the same manner as the educational officers are allowed to 
count three years if appointed after 25. 

7. This question has been frequently discussed. Many 
| years ago it was represented that civil engineers who had 
| been appointed after experience in their profession, i. ¢., 
| Messrs. mard and Armstrong, should be allowed the same 
| privilege as the educational officers; this was twice refused 
| by the Secretary of State. Again in 1870, a tabular scheme 

was submitted to the Secretary of State, giving service for 
| pension from one year for a man appointed at 25 and draw 
| ing Rs. 500 per mensem, to 10 years for a man appointed at 
| 40 and drawing Rs. 1000; this was refused by Her Majesty's 
Government. The number whom this proposal would affect 
|is not large, and the Governor General in council was of 
ypinion that no reasonable prospect could be held out t 
| them of any improvement in this respect. 
| §. The fourth point in your memorial related to the ques 
tion of precedence. The civil engineers ask that they shall 
be no longer classed with the general uncovenanted service, 
| but that, as a professional body, they shall be recognised. 
|} 9% The meaning of this is not very clear; the civil en- 
| gineers are not classed as general uncovenanted service, but 
|} im Schedule A of the Civil Leave Code, have a distinct plac 
| assigned them; but what is understood to be their desire is 
} that each grade of the department shall have a place assigned 
| to it as compared with what may be considered correspond 
ing grades of other departments. 

10. I am to explain that the committee appointed to cor 
sider this question were of opinion that it was only in the 
ease of high functionaries that any authoritative precedence 
is of any practical convenience to the public service, and that 
it would be very difficult to adjust the numerous classes 
which it wag found would be introduced, and they, theretore, 
recomended that the attempt should not be made, the re- 
lative rank of captain subalterns and junior civilians remain- 
ing as before. 

ll. The omission of the junior grades of superintendir 
engineer from the table was an oversight, which has sin 
been remedied, and though the Governor General in council 
was of opinion that the prayer of the memorialists to have 
rank assigned to the lower grades was not unreasonable, it 
was considered better to treat it as a separate subje 

12. For the reasons enumerated, the tiovernor General in 
council decided to send the memorial to the Secretary of State 
with a strong recommendation as regards the furlough rules. 

13. Before this decision could be acted on, the despatch 
dated Deeember 6, 1871, was received from the Seeretary of 
State, expressing his willingness to allow the new furlough 
rules to all those uncovenanted servants who are appointed 
in England to offices for which they have special qualifica- 
tions, and with regard to those officers already in the service 
whom the Government of India might think fit to recommend, 


a 
4 
- 





ct 








Srx,—I shall feel obliged if you will publish, for the infor- 
mation of the members of the Public Works Department | 
now in England, the following reply to the memorial sub- 
mitted in 1871. 

I remain, Sir, yours truly, 

Calcutta, November 6, 1874. W. Durr Bavuce. 


No. 1845 E—G. Government of India. Publie Works De- 
partment. Establishment. General. 

To W. Duff Bruce, Esq., C.E., Secretary to the Committee 

of Civil Engineers. 
Fort William, October 22, 1874. 

Siz,—I am directed to acknowledge the receipt of your 

letter dated May 16, 1874, soliciting a reply to the memorial 
of the civil engimeers in the Public Works Department, which 
was submitted with your letter of May 2, 1871, and in reply 
to explain the course which has been pursued with regard 
to it. 

2, The memorialists prayed : 

I.—That the furlough rules of the military or covenanted 
civil service should be extended to the civil en- 
gineers of the Publie Works Department. 

II.—That the conditions as to length of service towards 
pension, and amount of pension, should be im- 
proved. 

III.—That civil engineers appointed to the department 
above the grade of assistapt engineer, should be 
allowed to count three years’ service towards 
pension. 

IV.—That they should be recognised as a professional 





body, and precedence should be accorded to them. | 
3. The memorial was carefully considered by the Governor | 
General in couneil. The first point raised in the memorial | 
had been under discussion since 1868. The claims of the | 
civil engineers had been recognised by the Government of | 
india, and the extension te tuem of the more favourable 
furlough rules was under the consideration of the Secretary 
1 State at the time the memorial was submitted; the only 
juestion that remained undecided was to whom the improved 
rules should be made applicable. | 
4. The second point in the memorial related to pension 





and the amount. Ibis same proposal had previously been | 
wivre the Secretary of State in 1868, and the Secretary of | 
State, for reasons given, declined te comply; and on the | 
jaims of the civil engineers again being urged, the Secretary | 
~ State replied that ke saw no reason to alter the existing | 


Blackourn; Harrison Veevers, Eagineer and Manager of 
the Bolton Corporation Gas Works ; and Samuel John Wilde 
ST a n 
lesat Tarr or Tae 8S. ¢ tA This new steamer, built 
Clyde by Meesrs. Aitken and Mansel, for Messrs. 
‘ s and Co., 16, Philpot-lane, London, has just made 
t sl trip on the Ciyde. 1 Copia is 22u it. long be- 
iwee pert culars ; ‘ ». beam, by 21 ft. Gin. depth 
as reget eng 1055 toma. She ie built to the 
ssp at Lioyd’s, according to the new rules. Lhis 
r bewng adapted for the rrying of large quantities of 
fr pecial arrangements have been made by Mr. Henry 
‘ for the veatiiat n 18. 60 @s to 10 aWay as tar 
as } e with lestr hie very perishable article 
f cargo. The quantity of fr capable of being carried bang 
e ry over | tons I engines of the Copia are ot | 
iw minal horse power, having cylinders 30im and 52in 
r. bv J ft. strok ailthe jatest nnprevements for | 
t economy of fuel end steam have been sntrodaced, and | 
spectal care has} been taken tha very part ts casy of access | 
for overhauling. The engine supp i with steam from | 
tw } ers capable « arr’ ga workibg pressure of O91D | 
ow the square inc! The safety valves are loaded w 
During the tral at Wemyss Bay, the speed attained, ance | 
easy circumstances, was 1 knots mean of the runs, the | pager. 


eugines working with admirable smoothness, the indicat d 
harse power beisg 660. The Copia has been constructed 
under the experioneced supervision of Mr. Wiiliam Milward, 
consalting engineer, of London. Wemmy add that Mr. Henry 


Gazette of India of August 7, 1869, page 187 and following | 
’ 


+. The Government of India were nof prepared (o admit | 
that any goed ease bad been made out for alteration in the 
smount of pension, and taking imto consideration the pos- 
sbility that the grant of furlough rules might be delayed if 





Collings has gone out to St, Michael’s on board the Copia | the question was complicated by the introduction of any dis- 





| hibits of Messrs. Hayward Tyler and Oo., 


a nominal roll was to be submitted for the sanction of the 
Secretary of State. 

14. The correspondence ending with this despatch was 
published in the Gazette of India dated February 17, 1872 
and it was thus announced that one main prayer of the me- 
morialists was practically granted (to a certain extent). 

15. The preparation of the nominal roil was delayed by 
the diffieulty in collecting the information required from a 
large number of persons individually, some of whom were in 
England, and after it was completed, some further delay was 
caused by the necessity of preparing as accurate an estimate 
as possible of the probable cost ; but there is every reason to 
suppose that the question will shortly be settled and in ac- 
cordance with the prayer of the memorialists. 

16. The question of precedence has been separately con- 
sidered, and proposals have been submitted to the Secretary 
of State, which, it is believed, will satisfy the memorialists. 

17. From the foregoing the memoralists will have learnt— 

(i)—That a speedy settlement of the question as to 
farlough rules may be expected. 

(2),—That the Governor-General in council is not pre- 
pared to recommend any change in the amount 
ot pension. 

(3).—That no prospect can be held out that any service 
shall count towards pension beyond what has 
actually been passed in India. 

(4).—That the question of precedence has been full 
sidered, and that a distinct ruling on the 
ject may shortly be expected. 

I have the honour to be, Sir, your most obedient servant, 
C. H. Dickes 
Colonel, R.A., Secretary to the Government of India 





Sprep on American Rarizoaps.—The officials of the 
Pennsylvania Railroad are somewhat elated at having re- 
cently run a special train between New York and Phila- 
lelphia in one hour and fifty minutes. The distance is 
mies 


CoLoGys anv its Lypvstaiges.—In our last week's article 


| | under the above title, we inadvertently misspelt the name of 
and involved two questions — length of service towards pension, | 


the energetie and talented promoter and president ef the 
Humboldt Engineering Company and the Germania Iron 
Works—Mr. Martin Neuerburg 

Awarnps at tHe Maycuester Carte Saow.—lIn our 
notice of this Show last week we omitted to mention the ex- 
who showed their 
“ Universal” steam pump at work. This pump, which had a 
9-in. steam cylinder and 6-in. water cylinder, was successfully 
tested as a steam fire engine, and Messrs. Hayward Tyler and 
Co. were awarded a silver medal for it. A gold medal also 
was awarded to Messrs. Smith and Coventry for their excel- 
lent show of machine tools, which were all exhibited at work, 
and attracted much attention. 
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at 8 pw. 1. Continued Discussion on “ American Railway Con- 














y's Attemperator ..... Notes from the North 

from Cleveland and the Notes from South Yorkabire 
Northern Counties eccsccnses 436 | Bafety Valves... 6. cccseeecnees 5 

Notes from the South-West ...... 437 | Foreign and (olonia) Notes ...... ‘ 

The Institution of Civil Engineers 438 

Steam Siecring Gear 435 


s tion and Management.” 2. “ Aberdeen Breakwater,’ by Mr. 
W. D. Cay, M. Inst. C_E., and “ Kustendjie South Jetty,” by Mr. G. 
L. Roff 
INSTITUTION OF SuRVEYORS.—On Monday evening, December 
7th, a paper will be read by Mr. W. Sturge, entitied “ Agricultural 
Ge gy (South-Western District).” The chair to be taken at 8 
° a 
OONTENTS, 
PAGE PAGE 
The #1-tom Gum ......56..sseveees + EGe BORG. . 60000+ os0cscoscveseves 4 
Parliamentary Private Zusiness 490 Indian Public Works Department 438 
Power for Driving Tools .. @1 > Torpedo Experiments sresdecs 
Morgenstern's Gravity - Equation The Metropolitan Gas Question .. 44 
Appsratas “ ‘ ve+e 432 «©=Mineral Statistics ........ 440 
Vie a Swing Bridge, Leith .... 433 Private Bille for Session 1475 . 440 
Engineering Progress exceceee 434 Poeumatic Tracsmission .. 4i2 
Ha 





Vice with Adjustable Jaws ...... 











We give with the present number a double-page Plate of 
The description of 


the Victoria Swing Bridge, Leith. 
this Plate will be found on page 483. 





ENGINEERING. 
FRIDAY, DECEMBER 4, 1874. 











TORPEDO EXPERIMENTS. 

Tue sixth torpedo experiment against the bottom 
of the Oberon was successfully carried out on Satur- 
day last in the presence of most of the members of 
the Torpedo and Oberon Committees, and of the 
representatives of several foreign governments. 
There were also a number of Royal Engineer and 
naval officers present, as well as a good sprinkling 
of the enrious public, whom a raw damp November 
morning and a loppy sea could not deter from 
witnessing the effects of the explosion. The ex- 
periment was carried out as usual in Stokes Bay, 
where the Oberon was moored in her old quarters 
in about 8 fathoms of water. A similar charge to 
those previously employed was used, namely, 500 Ib. 
of Waltham Abbey dise gun-cotton saturated with 
about 30 per cent of water. This charge was placed 
opposite a point 30 ft. from the stern of the Oberon, 
and on her starboard quarter. Instead of being 
suspended a few feet from the ground, as in the 
fifth experiment, it was placed on the muddy bottom 
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s\inlet pipe in the engine-room were again started 
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| periments. 
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sion of 48 ft. The absolute distance of the charge 
from the vessel was therefore 52 ft., the same as in 
the last experiment, the object of the present one 
being to ascertain the difference between the effects 
of a buoyant and a ground mine, under similar con- 
ditions of charge and distance. It was intended to 
have laid some smaller secondary charges as before, 
to ascertain what effect the explosion of the main 
charge would have a them, but time did not 
permit of their being placed. At noon on Saturday, 
all being ready, the usual signals were passed from 
the Royal Engineer launch to Fort Monckton, and 
acknowledged, directly after which the mine was 
electrically exploded from the fort, 

The appearance of the burst of water differed con- 
siderably from that which had been observed upon 
previous occasions, notably in the fifth experiment. 
There was first the usual dome-like upheaval and 
then a central upthrow, which however upon the 
present occasion was ragged and radiating, and was 
thrown to a much less height than before. Pre- 
viously it bas been a comparatively compact vertical 
jet, rising to a height of over 200 ft.; on Saturday 
it spread outwards from the base to the top, and its 
highest point reached but little above the masthead 
of the Oberon, which is 83 ft. from water level. 
Considered relatively to the shock of the explosion, 
the Oberon represented a lever, the power being 
applied to her stern, and her head being the fuleram. 
The observed effect of the blow therefore was that 
| the vessel lifted considerably by the stern, and 
|eareened over to the port side, falling again into 
| the trough of the sea, her fore end remaining practi- 
This was not of course the best 
| position for planting the torpedo, but it was the 
| only one available on the starboard side, previous 
|experiments having left their marks along the skin 
|in other parts, and the port side being kept in reserve 
| by the Committee for another distinct series of ex- 
But notwithstanding that the Oberon 
did not receive such a shock as she would have done 
had the charge been planted nearer amidships, she sus- 
tained some external damage. Moreover, from the 
position, the results were more readily comparable 
with those of the previous experiment, which was 
carried out 30 ft. from the stern, as indeed they were 
intended to be. 

As soon as the mine had been exploded the Echo 
and Grinder tugs steamed alongside the Oberon and 
between them towed her into port. An internal 








|examination of the vessel showed that a large 


jamount of displacement had occurred with the 


j 


tanks and movables in the compartments nearest 


| the stern, and which were consequently exposed to 


| 


| the full shock of the explosion. 


As the distance 
from the stern increased, so the signs of violent dis- 
placement decreased ; the joints of the condenser 


and were leaking considerably. ‘The inner skin of 
the double bottom, however, was found to be still 
intact throughout. 

On deck the heavy framing forming the anchor- 
bit was dismantled, two small fire engines, which 
had been placed on board to assist in pwnping out 
the water in the event of a leak being sprung, were 
thrown considerably out of position, andallmovables, 
light and heavy, were alike displaced. It was 
stated by some observers that at the moment of the 
explosion three large objects were thrown up from 
the deck some 10 ft. into the air. Two of these 
were the engines to which we have referred, whilst 
the third was probably the timbers of the anchor- 
bit. ‘The red-ocbre marks made by the sheep in 
their pens indicated that they had received a more 
severe shaking than before. An examination of 
the outer skin of the Oberon after she had been dry- 
docked, showed that she had been rather smartly 
hit. Some of the plates in the direct line of the 
explosion were much buckled, and showed signs 
of fracture along some of the lines of riveta. In one 
place a plate was cracked through, and water had 
found its way into the double bottom, and ran out 
as soon as the dock was pumped dry. The effects of 
the explosion appear to have been confined within 
a smaller area than on previous occasions, and the 
conclusion must inevitably be—so far as the effects 
have shown—that the ground mine is more de- 
structive than the buoyant mine, other conditions 
being similar. 

The usual arrangement of crusher gauges was 
adopted, and their results, as before, will prove of 
special value to the Oberon Committee, What 
these results are or have been in previous experi- 





of the bay, at a horizontal distance of 30 ft. from! ments, are known 
the outer skin of the Oberon, and having a submer- | for the present at any rate, will remain so. Those 
therefore 





to the Committee, and, 


of our con who have made 
statements respecting these resulis have done 
nothing more than hazard ,or have advanced 
opinions founded upon ing more absolute than 

ir own imaginations, We have heard it asserted 
too that the Committee are all abroad with regard 
to these results, bat we have authority for stating 
that it is only the authors of these assertions who 
are in that unsatisfactory position. In fact from 
what we have been permitted to see of the system 
adopted with atl to the crusher gauge tests, we 
can affirm that a more reliable record of re- 
sults could not be obtained in the present condition 
of applied science. It is very probable that the 
recent experiment will be the last of its kind against 
the Oberon, and that the next series will comprise 
smaller charges with closer contact, the knowledge 
the Committee sought to acquire with large charges 
having been attained. 

Before concluding the present notice, we would 
refer to the statement made by us in previous 
articles upon this series of experiments to the effect 
that had the Oberon been fully equipped with 
engines, boilers, armour plating, armament, crew, 
and stores, she could not have failed to have sus- 
tained—even from the first—serious if not fatal 
damage. The reason for this is that she would then 
present a static resistance of about 10,000 instead 
of—as she does—about 1000 tons. It is held by 
some that in the case as put by us, the vessel would 
have a certain amount of way on, by which that 
resistance would be somewhat reduced, and more- 
over that the Oberon is moored head and stern, 
which nearly compensates for the absence of her 
working weight. To this we must demur, seeing 
that the question of the vessel's motion depends 
entirely upon the direction of that motion. Were 
the direction one in which she was advancing 
towards the torpedo—-which it most probably 
would be—it would increase the effect of the blow 
upon her, whilst were she passing the mine, her 
motion would barely reduce it, if at all—that is if 
she was properly within reach of the mine. With 
regard to her moorings, although she may be held 
all taut, her two head and two stern mooring 
chains cannot give an equivalent to 9000 tons of 
resistance, In other words it would not require a 
force of 2250 tons to draw each of those moorings. 
Therefore we repeat that the Oberon is not a correct 
measure of resistance, nor are the resulta of the ex- 
plosion of 500 lb. of gun-cotton against her an equi- 
valent of the results of a similar explosion against 
a fully equipped vessel of the same size. ‘This, 
however, does not detract from the practical value 
of the experiments, but on the contrary renders 
them most reliable, as bringing the question of effect 
abundantly within the mark, 








THE METROPOLITAN GAS QUESTION. 

In our issue of November 20, at page 399 ante, 
we drew attention to the letter of Sir Charles 
Adderley, addressed generally to the metropolitan 
gas companies. While exposing their mismanage- 
ment in regard to the supply, distribution, &c., Le 
intimated that two courses were open which might 
relieve them from the apparently just charge that 
they had hitherto considered their own interest to 
the neglect of that of their customers. It appears 
that this letter has had even more than its expected 
effect. The leading companies have been suddenly 
seized with the desire of either amalgamating their 
individual interests, or offering for sale all their in- 
terest, powers, meet &e., to the City Corporation 
and the Metropolitan Board of Works, and, beyond 
this, they seem desirous to deliver themselves of the 
onerous, or — unprofitable duty of supplying 
gas to London at large. 

We have before us notices of numerous Bills in- 
tended for discussion in the next session of Parlia- 
ment. The Metropolis Gas Undertakings Par- 
chase Bill provides for the compulsory sale to the 
Co tion of London and the Metropolitan Board 
of Works, and vesting in them jointly or otherwise 
of the undertakings of the etn and other 
gas companies; with the power of purchasing body 
or bodies to supply gas to the metropolis and to 
exterior di now included within the limits of 
supply of the existing companies; with the usual 
provision in to details. ‘This Bill of course 

the intention of the City and Metro- 
itan Board of Works simply as regards obtaining 
powers of purchase of existing companies’ rights. 
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But, as an alternative, the ‘‘ Metropolis Gas Bill” 
(new works) is also promoted. In this the Corpora- 
tion of London and the Metropolitan Board of 
Works seek power to construct gasworks at Bark- 
ing Creek, Crossness, and Wormwood Serubbs, and 
to supply gas for public and private purposes, with 
e* mpuleeny purchase of lands, &., and other details 
essential to carrying on such “‘ new works.” 

These two Bills respectively for the purchase of 
and competition with existing companies, are 
jointly issued by the Corporation and the Metro- 
politan Board of Works, and signed accordingly by 
the Remembrancer for the City, and the Clerk of 
the Metropolitan Board of Works, and show a 
wonderful unanimity of feeling between what have 
hitherto been, in some respects, competing bodies. 
Sir Charles Adderley may be complimented on the 
power of making the lion and the lamb lay peace- 
ably together. 

A third Bill is intended to Amend or Repeal the 
Metropolis Gas Act of 1860, and the City of 
London Gas Act of 1868; to secure “‘an” uni- 
form supply of gas throughout the metropolis; to 
provide for alteration of rates, and of present 
obligations and powers of companies now supplying 
was within the metropolis, and for other purposes 
relating to the existing gas supply. This Bill has 
also the signature of the Remembrancer, and of the 
Clerk of the Metropolitan Board of Works. 

For all practical purposes the preceding proposed 
Bills really refer to the two chief companies, 
namely, the Gas Light and Coke (Chartered), and 
the Imperial, although, of course, all the rest of 
the metropolitan gas companies are included. But 
these companies have also been on the alert, The 
Chartered Company has given notice of a Bill, 
having for its object either the sale of all its 
interest, powers, plant, &c., or an amalgamation with 
nll existing companies, The Imperial, in a letter 
addressed to the Metropolitan Board of Works, has 
intimated a desire to sell or amalgamate. The 
hcenix wants to amalgamate with all the other com- 
panies on the south of the Thames. The Com- 
mercial and Ratcliff propose to adopt the same 
course of fraternisation. So after an immense 
amount of bluster on the part of all these com- 
panies, they are prepared quietly to submit to the 
dictation of the Board of Trade. 

But this submission is not to be unconditional. 
On the contrary, the terms of purchase, so far as 
the large companies are concerned, will be fixed by 
them on the hasis of a statutory dividend of ten 
per cent., which they consider to be their un- 
doubted right. This is a question which will have 
to be settled by Parliament, and meanwhile we 
shall not attempt to anticipate the result. We are 
only too glad to find that the decided action of the 
President of the Board of Trade has had such a 
wholesome effect. If the session of 1875 be followed 
up by similar results the year may become one of 
the most remarkable in regard to social and sanitary 
matters that has yet been witnessed. ‘Truly, we 
know not what a year may bring forth. 





MINERAL STATISTICS. 

EARLY in the present year we called attention to 
the report of Mr. Robert Hunt, Keeper of Mining 
Records of the United Kingdom, giving statistics 
of our mineral products for the year 1872. His 
report for 1873 has 7 been issued, and the fol- 
lowing gives some of the most important particulars 
which it furnishes. 

Commencing with the most valuable of our 
minerals —coal—it appears that during 1873, a 
total a little in excess of 127,000,000 of tons was 
raised, of the estimated value of over 47,000,0002. 
Of this quantity 12,712,000 tons were exported ; 
3,800,000 tons nearly were used on railways; up- 
wards of 35,000,000 tons were employed in the iron 
manufacture ; 763,600 tons in smelting other metals ; 
9,500,000 tons in mines and collieries; upwards of 
3,650,000 tons in steam navigation ; about 27,550,000 
tons in manufactories generally; upwards of 
6,500,000 tons in the gas manufacture; water- 
works 650,000 tons ; in glass, pottery, brick, lime, 
and cement works 3,450,000 tons; in chemical 
and sundry other works 3,217,230 tons; and for do- 
mestic use, upwards of 20,000,000 tons. According 
to the Board of Trade returns issued for 1873, it 
appears that the ralue of coal exported for that 

ear was 12,370,635/. against 9,858,4i8/. in 1872. 
The increase in value is due to the enhanced price 
of the material. After all, the exports of coal 
from the United Kingdom are only equal in quan- 





tity to about 10 per cent. of our present annual 
production, which is on a continued increase from 
year to year. 

In respect to the total value of all the minerals 
raised in 1873, including coal, metallic ores, &c., 
Mr. Hunt sets it down at about 59,500,000/., of which, 
as already stated, coal figures at about 47,000,000/. 
The quantity of iron ore was 15,578,000 tons, 
valued at 7,573,680/. As might be expected our iron 
ores exceed in nominal value about double that of 
all others put together. The production of copper 
ore is comparatively small, being only about 80,200 
tons, valued at 343,000/. Tin was in quantity 
14,805 tons, valued at 1,057,000/. ; lead ore amounted 
to 73,500 tons value 1,132,000/. ; zinc ore, the metal 
of which had scarcely any use in this country early 
in the present century, bat which now is rapidly 
being substituted for lead and iron, was raised to 
the extent of 16,000 tons nearly, valued at 61,1702. 
Of course we largely import this from the Conti- 
nent under the name of spelter. The remaining 
ores, such as of arsenic, bismuth, cobalt, manganese, 
&c., are of comparatively small production in the 
United Kingdom. In fact, for most of these we are 
indebted to importations from abroad. Iron pyrites, 
now largely used as a source of sulphur for the 
manufacture of a cheap kind of sulphuric acid, was 
raised to the extent of nearly 60,000 tons, valued 
at about 35,500/. In respect to non-metallic mine- 
rals, or perhaps more correctly those used for other 
purposes, it was estimated that of fire and other 
varieties of clay, about 1,785,000 tons were raised, 
valued at 656.3001, and of salt 1,785,000 tons, 
valued at 892,000/. The other minerals, such as 
barytes, &c., were estimated at about 11,0007. 

The value of the metals extracted from the above- 
mentioned metallic ores is estimated at 21,409,878Z., 
distributed as follows: pig iron, 18,057,739/.; lead, 
1,263,375/.; tin, 1,329,766/.; copper, 502,822/. ; 
silver, 131,0772, and other metals estimated at 5000/. 
Mr. Hunt estimates the total value of our mineral 
wealth raised in 1873 at 70,722,992/. 

It is of course absolutely impossible to ascertain 
the value of our home-raised metals when converted 
into useful or ornamental forms, Iron, for example, 
in its raw state, may as pig be only worth some 80s. 
to 110s. per ton, while if converted into refined 
forms, as the watch-spring, needles, &c., its value 
would be enormous. Of course, the difference be- 
tween the price of the raw material and the manu- 
factured article is, with the exception of profit, 
made up by the cost of fuel and that of the labour 
employed in the production of machinery, &c. It 
appears, from what has already been stated, that the 
quantity of fuel employed in the iron manufacture 
alone was 35,119,710 tons; but this of course does 
not represent the fuel employed also in the con- 
version of iron into machinery. Our foreign busi- 
ness in respect to the export of iron is enormous, It 
appears, from the returns of the Board of Trade for 
1873, that the value of our exports of iron and steel 
manufactures, including raw material, was, in 1873, 
about 38,000,000/., or nearly two millions sterling 
in value above that of 1872. To this must be added 
a sum of 2,927,617/., which was for steam engines 
exported in 1873, beside copper, brass, and other 
metal manufactures to the extent of 3,788,193/. 

In respect to the carriage of coal in the United 
Kingdom, it would appear that the railways expe- 
rienced an increase of 4,610,180 tons over 1872, 
while the shipments showed a decrease of 255,104 
tons. The falling off in the latter case is too small 
to be worthy of notice as affecting the production 
of coal in the fields of Durham and Northumberland ; 
but the increase in regard to railways certainly 
points out a gradually increasing development of 
production of coal in our inland districts ; most pro. 
bably this is due to the increased consumption of 
that class for domestic purposes. 

With a yearly increase of production and con- 
sumption, and during the last two years a greatly 
advanced price, the question naturally arises as to 
how far we have advanced in the economical use of 
fuel. We have much hope in the repetition of such 
exhibitions as occurred at Peel Park, near Man- 
chester, during the present year, having for their 
object the encouragement of such economy. In 
glancing over the separate items of coal consump- 
tion just given, it will be seen that upwards of 
20,000,000 tons is the estimated quantity of domestic 
consumption, or about one-sixth of our total annual 

roduction. While in every branch of our manu- 
actures economy of fuel is now studied, as an abso- 
lute question of necessity, the house consumption 
still goes on unchecked in its reckless, nay, we might 








almost say, criminal waste. But a fraction of the 
heat produced in the fireplaces reaches the apart- 
ment, and in the kitchen the waste is still greater. 
Here we may especially notice, that in Paris and 
other cities of France, the gas companies are making 
energetic attempts to substitute gas for coal for 
heating, cooking, and domestic purposes. They even 
go so far as to provide, at a moderate charge, the 
nece cooking and heating stoves for such pur- 
poses, € mention this chiefly as a hint for our 
own country, where gas is almost universally sup- 
plied, even to the smallest village. If the plan suc- 
ceeds and pays in France, surely it ought to do so 
here ; at least, for economical reasons alone, it is 
worthy of an extended trial. 








PRIVATE BILLS FOR SESSION 1875. 
In accordance with our annual custom we have 
erused the notices of intended applications to Par- 

iament for private Bills in the ensuing session, 
The list indicates 324 applications, of which 1}8 
relate to railways existing and projected, and 204 to 
miscellaneous matters. It will be noticed that the 
number falls short of that of last year by 71, as 
on that occasion 395 notices were given. 

Our present purpose is to deal only with railway 
Bills ; firstly, to point out what new schemes have 
been projected, and afterwards to draw attention to 
epee ey points in the Bills about to be deposited 
”y existing companies, The railways projected by 
newly incorporated companies are as follows : 

Aldgate and Bow. This consists of three sec- 
tions, viz.: Railway No. 1, from a junctiom with 
the authorised Tower-hill Extension of the Metropo. 
litan Railway near Meeting House-yard to the centre 
of Whitechapel-road, opposite Court-street. No. 2, 
commencing by a junction with Railway No. | at 
its termination poll ending at a point near where 
the North London Railway crosses under Bow- 
road. No. 3, commencing at Whitechapel by a 
junction with Railway No. 1 at its termination, and 
ending by a junction with the authorised East Lon- 
don Railway at Stepney, near Nelson-street. 

It is impossible for outsiders to divine the motives 
which dictate these new railways, but judging by 
the surface this undertaking appears to be depen- 
dent upon the movements of the Metropolitan Com- 
pany, who have included in their notice for the next 
session an extension of time for completing the 
railway from Bishopsgate-street to Tower-hill, but 
no mention is made of the compulsory purchase’ of 
lands. If notices to treat for the intervening sec- 
tion have not already been given, or this is not 
done before the remaining time expires, we should 
expect this section would be abandoned, in which 
case the Bow Railway would begin as well as end 
in Open space. 

Notice is given for another line under the title of 
the ‘‘ Eastern Metropolitan Railway,” which for 
part of its course is p coer identical with that last 
referred to. ‘This consists of five sections, No. | 
commencing by a junction with the authorised 
Metropolitan Inner Circle Completion Railway of 
last session at its termination in Fenchurch-strect, 
and terminating in the Whitechapel-road near the 
London Hospital ; No. 2 continues thence to Bow, 
ending at the point where the North-London Rail- 
way passes under Bow-road; No. 3 begins by a 
junction with the authorised Metropolitan Tower- 
hill Extension near Meeting House-yard, and termi- 
nates at Whitechapel, near Leman-street; No. 4 
starts from the termination of No. 1, and contir..es 
to Nelson-street, Stepney, and No, 5 is a junction 
between No. 2, near Mornington-street, Bow-road 
to connect it with the North-London Railway near 
the bridge which carries the Great Eastern Railway 
over that line. If the promoters see their way to 
the intended junctions with the Metropolitan and 
Inner Circle Railways, this project appears to be 
more comprehensive than the preceding one. 1 

Hounslow and Metropolitan Railway. This 
scheme consists of five separate railways, viz. : 
No. 1 from Heston to Acton; No. 2 continued 
No. 1 from Acton to Hammersmith and City Rail- 
way at Hammersmith ; No. 3 starts from the same 

int as No. 2, and extends to the Broadway at 
lammersmith; No. 4 is to connect No. 1 with 
Great- Western and Brentford woe pan! in Isleworth ; 
and No. 5 connects the proposed rai ~~ the 
North and South-Western Junction ilway at 
Acton. This project proposes to effect what would 
have been done by the Acton and Hammersmith Bill of 
last year with ae more added to it. It is also 
following a course which has often been pointed out 
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as fatal, viz., that of getting between two stools. Al 
sop is offered to the Great Western and Metro- 
politan Companies by joining their line on one side | 
the Broadway, Hammersmith, and to the District 
Company by effecting a junction with them on the 
other. Otherwise the idea seems to be a compre- 
hensive one, and if there were sufficient grounds 
shown to induce the House of Commons to pass 
the Bill of the late session, although the Lords 
afterwards rejected it, there woud seem a fair 
prospect of success for the present promoters, Of 
course, much will depend upon the financial case, 
and not a little upon the getting over the South- 
Western Company's isolated branch, who are them- 
selves seeking running powers to Acton. It is 
noticeable that this undertaking also is made up in 
sections: this is a convenient course where the op- 
position is expected to be too strong to get the whole 
work sanctioned. 

The new lines affecting the South-Eastern and 
Chatham and Dover districts are the Maidstone and 
Ashford, the Sevenoaks, Maidstone and Tunbridge, 
and South-Eastern Junction, and the Maidstone 
and Kent Coast Junction. The Worthing curve 
appears to be the only new project relating to the 
Brighton Comer territory, and the Hants Coast 
Railway is all that invades the South-Western system. 
A company is projected in the Isle of Wight, 
called the Ryde New Railway, or Tramways Em- 
bankment Pier and Park Company. 

The North-Western Company is assailed by the 
West Staffordshire Railway, the Wednesfield and 
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Wyrley Bank Railway, the North Leicestershire 
Railway, the Bucks and Northamptonshire Union, 
and the Northampton and Blisworth Railway. 

The Great-Western Company is interested in | 
the Swindon and Highworth Railway, the Bridge- | 
water Railway, the London, Beaconsfield, and High | 
Wycombe Railway, the Camelford, Altarnum, and | 
Launceston Railway, the South Devon and Prince- | 
town Railway, and the Fishguard Railway. 

A company, called the Tiverton and North Devon | 
Railway Company, proposes working agreements | 
with the Bristol ee ister, and Devon and So- | 
mersetshine Railway Company. Several new rail-| 
ways are projected, in the Great Eastern district | 
under the titles of the Ely and Bury St. Edmunds, | 
the Ely and Newmarket, the Orwell Railway and | 
Pier, the Ipswich and Felixstowe Railway and | 
Pier, the Ramsey and Somersham Railway, and the 
Felixstowe Railway and Pier. ; 

The system of the Great Northern Company is 
invaded by the Boston and East Coast Railway and | 
Pier, the Hogsthorpe and Chapel Railway, and the 
Boston and Frieston Railway. 

Lhe Ingleby, Bilsdale, and Helmsley Railway forms 
a4 junction with the North-Eastern. A line has been 
designed for the further accommodation of Wales 
called Lilanelly and Mynydd Mawr Railway, and 
the Snowdon Railway Company proposes to convert 
that mountain into a Welsh Rigi by constructing a 
railway from Lianberis to very near the summit 
of it. The above comprise what is contemplated by 





newly-incorporated railway companies. All the 
leading companies are in the field with Bills for 


various purposes, beginning with the metropolis. 
The Metropolitan men ap | asks for an extension 
of time for constructing their authorised railway 
beyond Liverpool-street, for powers with respect to 
the St. John’s Wood mortages and preference shares, 
and for a comprehensive legislative enactment to pro- 
vide for the mutual use of their respective under- 
takings for the purpose of through traffic between 
the following companies: the Metropolitan, the St. 
John’s Wood, the Harrow and Rickmansworth, the 
London and Aylesbury, the Aylesbury and Buck- 
ingham, the East and West Junction, the Evesham, 
Redditch, and Stratford-upon-Avon Junction, and 
the Northampton and Banbury Junction Railway 
Companies. The solution of all this will probably 
set the advisers of the North-Western Company in 
motion. 

The Metropolitan District Railway Company in- 
tend to present an Omnibus Bill, including an ex- 
tension to the South-Western line at Hammersmith, 
with running powers over that railway to Richmond, 
and also over Acton Junction Railway. The capital 
to be raised under the Bill for this work is to be 
separate, but power is to be inserted for its ultimate 
mergence in that of the company upon agreement 
with the subscribers. 

If the two companies can agree it would seem 
that the extension of the District Railway to Barnes, 
under the name of the Metropolitan and South- 
Western Junction Railway, passed in 1872, whose 
promoters are now applying for an extension of time, 
will be unnec : 

The South-Western Company are applying for 
additional lands in several parishes in the counties 
of Surrey, Dorset, and Hants; substituted railways 
at Plymouth; abandoment of tramways in con- 
nexion with Sutton Harbour Company, and running 
,owers over others ; widening of North Devon line 

etween Crediton and Yeoford Stations, also their 
main line in Battersea parish, and to divert a branch 
of the West London Extension there—a railway 
from the Weymouth and Portland Railway to Port- 
land Breakwater; arrangements with Bristol and 
Exeter Company as to joint ownership of lands at 
Chard ; and to substitute foot-bridges or subways 
for level crossings at several parts of their system. 

The South-Eastern Company notify their inten- 
tion to construct an extension railway from Maid- 
stone to Ashford, also to extend the Hythe and 
Sandgate Railway to the Broadway at Sandgate; 
to limit the amount of compensation to holders of 
workmen's tickets ; to extend the time limited by the 
Act of 1873 for the construction of that portion of 
railway which was abandoned under the Act of 
1872, and also for the completion of Railway No. 2, 
authorised by the Act of 1872; to authorise a 
transfer to the company of the Bromley Direct 
Railway of last session, and also of the undertaking 
of the Dungeness Railway and Pier Company, the 
redemption of the Reading, Guildford, and Reigate 
annuities by the issue of debenture stock in lieu 
thereof; to sanction arrangements with the Sea- 
brook Extension Company ; and to hold shares in 
the Charing Cross Hotel Company. Sion 

The Brighton Company propose a junction line at 








Cliftonville to the Shoreham Railway at Hove ; 
widening the bridge over Trafalgar- street, Brighton, 
and reviving the lapsed powers for constructing 
railways at Ford, as authorised by the Act of 1866, 
This latter is probably done with a view of obviating 
the present delay occasioned to the Arundel and 
Little Hampton traffic at Ford Junction, This com- 
pany also proposes to limit the amount of compensa. 
tion payable to the holders of workmen's tickets, 

The Chatham and Dover Company's Bill is to in- 
clude the sale of the Crystal Palace and South London 
Junction undertaking to the company, and to make 

ovision jointly with the South-Eastern Company 
or paying the costs of promoting the Deal and 
Walmer lines in 1873 and 1874. 

The North-Western Company intend presenting a 
voluminous Bill, including authority for the con- 
struction of short railways in the neighbourhood of 
Burton, Bootle, Wigan, jand Swansea; the widen- 
ing of the railway at Preston; alteration and 
widening of Merthyr, Tredegar, and Abergavenny 
Railway, and abandonment of portions of that line. 

They seek the acquisition of additional lands at 
above thirty different places throughout their system, 
including Liverpool and Manchester, “for the pur- 
pose of extending the station, siding, warehouse, 
coal wharf, depét, mineral, goods, and other accom- 
modation of the company.” They wish to enable the 
lessees of the North and South-Western Junction 
Railway to abolish the level crossing at Acton, which 
was 80 great a point in the case of the Acton and 
Hammersmith Railway Bill last session: to make im- 
provements (jointly with Great Western Company} 
in the construction of the new line at Birkenhead : 
powers with reference to superfluous lands, with 
corresponding exemptions from provisions of the 
Lands Clauses Act: purchase of the Wolverhamp- 
ton and Walsall Railway, and arrangements as to 
ownership of part of Brecon and Merthyr Tydvil 
Railway : the acquisition, in conjunction with Lanca. 
shire and Yorkshire Company, of lands adjoining 
the Midland emg at Leeds: to repeal the sections 
of the London and Aylesbury Railway Act autho- 
rising the transfer of that undertaking to the com- 
pany—this culprit being in league with the Metro- 
politan Company in its supposed extension to Bir- 
mingham : to supply water for manufacturing and 
condensing pu from company’s canal between 
Ashton-under-Lyne and Cooper's Bridge ; and the 
repayment to company of the forfeited deposit under 
W ——_ and port Act, 1853. 

The North-Western Company also proposes to 
construct railways from the main line at Bletchley 
to Market Har’ h Railway at Northampton. 
From the Studs Teherun line at Kings- 
thorpe to Rugby, and from the Northampton snd 
Peterborough Railway, near Bridge-street Station 
in Hardington, to join the Market Harborough 
line near the Northampton Gas Company's siding 
on that railway in the ome gee 

That headstrong wayward railway boy, the Mid- 
iand Company, who has only lately taken up his resi- 
dence in , and threatens with his supertiuous 
vigour to revolutionise the whole railway system of 
the country, is in no way behind his relative 
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make a!|deviation and abandonment of parts of Shawforth | ask for themselves. 
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The Chatham and Dover Com 
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I ter | in old age or sickness by a superannuation fund. 1480/. for the whole réseau (including the trains), and 
Ihe Lancashire and Yorkshire Company end ti Another prominent feature is the obliging way | 45/. per station, including hghting, heating, repairs, 
uble the line between Bolton and Lostock June- which veral of the compani . apply for powers and all accessory expenses, Or a total of 15844. per 
anpum. 






m, and widening their line into Liverpool ; the | to other companies as though they were too shy to 
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[he staff expenses for each station are made up as 
follows: 
foll 


1 chef de bureau at 1201. .., on 120 
2 employés at 80/7... , ose = 160 
3 workmen and attendant at 48/. = Bx4 

664 


Or for the 33 stations, 21,9127. 
tecapitulating the foregoing items of annual cost, 
we have: 


£ 

Cost of water, say ; - po eee 16.850 
Amortisation... eee oe ee ©6870 
Rent of stations ose ow ees oo. 4,620 
Maintenance and inspection .. ‘ . 1,584 
Staff expenses ... ove “ oe 21,912 

0716 
Add 10 per cent. for contingencies .., «» 7,150 





57,866 
total cost of working. 

‘Turning now to a consideration of the producing 
power of the réseau, we may assume that an average 
of 15,000 messages are transmitted per day, and this 
estimate is a moderate one considering the distribu- 
tion 

15,000 o.- , 
- 267 messages per train 
for the w hol syste m, which at id. per message give 4 
an annual product of : 
4 15,000 « 365— 91,2502 
Leaving a balance of 33,384/. for yearly profit. 

Returning now to the question of water expendi- 
ture, stated above at 16,850/. per annum, we may see 
whether it is not possible to effect a redaction in 
this outlay. 

Utilisation of Vacuum.—In the arrangement shown 
in Fig. 72 (see page 441), the water reservoir is sup- 
posed to be placed on the ground floor of the building; 
and there exists in this arrangement between the 
orifice V' of the discharge pipe V V', and the drain 
in which the water from the reservoir is discharged, 
a difference of level, which is variable, ranging 
generally between 13 ft, and 26ft. In the experi- 
ment of Toricelli, the barometric vacuum is obtained 
by filling a tube with mercury, and placing one end 

1 a vessel also containing mercury, the quicksilver 
in the tube then registers a height of 29.92 in., 

nd in employing water the height of the similar 
column is 33 ft. 10in. Consequently, if the water 
is discharged from the reservoir A, by a pipe V V 
placed in a shaft of this depth, the barometric 
vacuum will be obtained in the reservoir. If the 

ght of the column is only 16 ft. or 17 ft., the 
pressure of the air entering at V', to take the 
place of the water, will be equal to half an atmo- 

phere. In this experiment it is necessary that the 

valve T remains closed during the discharge of the 
water, in order that the air shall enter only by the 

ening V', The sealing of the pipe V V' in the 

wer 18 very simple—it is only necessary to place 
the end in a small receiver to fulfil the condition of 
the Toricelli experiment. 

It will be at once seen that, having at command 
a reservoir filled with rarefied air at a pressure of 
half an atmosphere, this reservoir can be connected 
with the line. The train and piston will be drawn 
forward and complete their journey by the diffe- 
rential action of the atmospheric pressure acting on 
the rear of the train, and the counterpressure due 
to the rarefied air which occupies the space in front. 

The ordinary dimension of the receiver A and 
the varying heights from 13 ft. to 26 ft., are sufficient 
to give a normal speed of from 1300 ft. to 2000 ft. 
per minute. The effect of exhaustion on the train 
is increased by carrying off a part of the air in the 
reservoir, which is taken away by the discharged 
water. This is the action of the Catalan forge blast. 

Let us suppose a fall of 16 ft. 6 in. corresponding 
to l4in. of mercury, the absolute pressure in the 
reservoir will then be 29.92—14=15.92in, Ad- 
mitting that the journey is made in two minutes, 
leaving with an absolute pressure of 15.92, and 
arriving with 27.16in., the capacity to be given to 
the water reservoir is as follows: 

- 90.98 _ 1 ; 
Vv x ——-= 404 cubic feet. 
1141 
V being the capacity of the tube for a length of 
one mile = 188.8 cubie feet, and 11.41 the difference 
between the absolute pressures at the beginning and 
end of the journey. . 

If the normal capacity of the reservoir be 236 ft., 
it follows that air has been drawn in, the volume 
of this air at atmospheric pressure being 


443 








There is, therefore, a large gain in first cost, and 
consumption of water, in the system, Fig. 47 (see 
page 353), since a station (9 for example, Fig. 47), 
will utilise the water twice, first for compressin 
the air required for the journey 9—8 ; and, seoee 
to exhaust the air sufficiently forthe journey 10—9, 
Under these conditions it is not necessary for the 
station 10 and 6 to be supplied with other apparatus 
than those for reception and distribution, if the 
a can be maintained at the stations 9, 2 
and 5. 

In Fig. 72, published on page 441, and already re- 
ferred to, the various parts are indicated by the fol- 
lowing letters of reference : 

A is the water reservoir, H the supply pipe 
for filling the reservoir from the main. BB are 
the compressed air chambers, and U isa cock for 
regulating the communication between them. E Es 
are the vertical receiving and distributing appa- 
jratus; R Ru are pressure and exhaust valves, M 
| is an electric bell, and 8 a check valve; P P, are the 
| doors in the side of the receiving apparatus by 
| which the carriers are introduced or extracted ; f¢ 
| are the receiving columns; /y the pneumatic tubes ; 
m m is the pipe communicating between the reservoir 
Arand the receiver B ; g p are the pipes leading from 
the receivers to the reception apparatus F and F!. 
VV’ is the discharge pipe for emptying the re- 
servoir A. 





NOTES FROM THE NORTH, 
Grasecow, Wednesday, 

Glasgow Pig Tron Market. — ast Thursday's warrant 
market was in a quiescent state, and prices remained toler- 
ably steady. Business was transacted in the forenoon at 
84s. 3d. down to 848. prompt cash, buyers over at 84s. 3d. No 
business was reported in the afternoon. There was some 
depression on Friday forenoon, and several brands of makers’ 
iron were reported to have been reduced in price, in one case 
(Langloan) as much as 2s. 6d. per ton. There was a little 
business done at 84s. 3d. and S4s. 64., rather sellers at the 
latter price. The afternoon market was somewhat firm at 
Sis. 6d. cash paid, buyers at the close Sis. 6d., sellers 
84s. Od. Monday's market was very firm, and there was a 
decided advance in price, though only a very small amount 
of business was done at 85s. 3d. to 85s. 6d. cash. A fear 
hung over the market that it was about to be affected by a 
“squeeze” such as might artificially raise the price of iron 
and disorganise legitimate business. It was quite apparent 
that the advance was purely a speculative one, for makers 
showed an evident disposition to lower their quotations. On 
that day Gartsherrie No. 1 was reduced in price 2s. 6d. per 
ton. The whole stock, which on Monday night amounted to 
24,066 tona, is held almost entirely in one or two hands; and 
as the holders do not sell, but still offer to buy, not much 
legitimate business is doing. Makers find it to be to their 
interest to dispose of their G. M.B. iron. At yesterday's 
market 1000 tons changed hands at 85s. 0d., and 500 tons at 
85s. 7}d. cash, but 85s. 3d. prompt cash was the afternoon 
price. The stock was increased yesterday by 600 tone. 
Prices still remained to-day ata height not warranted by 
the condition of the market. Business was done at 85s. 6d. 
prompt cash to 86s. during the forenoon, and in the afternoon 
500 tons were sold at 85s. 104d. to-morrow, sellers 85s. 10}4., 
buyers 853. 9d. The following are the official quotations: 

No.1. No. 3. 


a. d. s. d. 
G.m.b., at Glasgow pa . a9 0 810 
Gartsherrie ,, «+. : eve 976 8 0 
Coltness (tee ove ove 100 0 846 
Summerlee ,,_ ... ose ove 950 810 
Carnbroe (tee oes sae 92 0 81 6 
Monkland oo. oo ain = 880 80 0 
Clyde > ase de ons 88 0 810 
Govan, at Broomielaw a ee 90 0 800 
Langloan, at Port Dundes mo 100 0 8380 
Calder ma - 1026 830 
Glengarnock, at Ardrossan ove 49 830 
Eglinton eo eee 68 0 796 
Dalmellington ,, oni 880 806 
Carron, at Grangemouth, selected 76 — 
Shotts, at Leith ... wee ae 100 0 0 
Kinnell, at Bo'ness pom és 900 786 

(The above all deliverable alongside.) 

Bar iron ose aes ove ove 104. 
Nail rods ... ooo . . 101. 


Last week’s shipments amounted to 11,171 tons, as against 
10,159 tons in the corresponding week of last year. The 
prices of special brands fel] last month in some instances 5s. 
per ton end in others 7s. 6d. 


The Strike in the Clutha Works. —The strike which eom- 
menced three or four weeks ego among the employés of 
Messrs. P, and W. MacLellan, Ciutha Works, Glasgow, has 
completely broken down. The cause of the strike was a pro- 
posed rearrangement of the working hours without any ad- 
dition being made. Nearly all the smiths went out together 
with many of the hands in the bolt and nut department. A 
considerable number of the latter have not been taken back, 
as several machines were brought into service during the 
strike, making the need for workmen much less than it was. 
Prospects do not Jook very bright in the mean time. 

Wages in the Enginecring Trades.—Within the last few 
days notices have been posted in a number of the engineering 
and shipbuilding establishments in the Clyde district an- 

ing a reduction of wages, ranging in the 


at a reduction of } to § per hours, while others are to have as 
much as 15 per cont. lopped off. been 
put up in every establishment, and it is expected that there 
are some where there will be no reduction of wages at 
Water Supply Treine.—An 

James Leslie, Ck! Bidbergh, has just been submitted to 
the Loca! Authority of levine on the 
supply for the town. Wt deals with the Ryo, above 

the Glaissart, between Irvine and Stewarton ; and the Irvine 
above Darvel; but Mr. Leslie recommends that an attempt 
should be made to get other places in the line of these sources 
to join with Irvine, especially as they are themselves badly 
situated with regard to their water supply. The Local Au- 
thority resolyed to act in accordance with Kir. Leslie’s reeom- 
mendation. 





NOTES FROM SOUTH YORKSHIRE. 
Suxrristy, Wednesday. 
The New Colliery of the Industrial Coal and Tron Com- 
pany.—At the new colliery of the Industrial Coal and Iron 
Company, situate near Woodhouse Junction, the first work - 
able coal seam has been reached, and proves to be of a very 
good quality. 
_ Another Rise in the Price of Coal.—On and after the lst 
instant a rise has been im im the various prices at which 
house coal is quoted. The whole of the South Yorkshire 
coalowners do not appear to be enforcing the advance, but 
at most of the leading collieries it is being charged. The 
rise varies, but is on the average about ls. perton. It has 
also been imposed at some of the Derbyshire collieries. There 
is no change in the quotations for slack coal or engine coal, 
owing to the fact that the local iron trade is very quiet, and 
the demand for fuel of that class proportionately small. 


Mr. John Kane on the Cause of Depressed Trade.—In an 
address delivered at Sheffield on Saturday night last, Mr. 
John Kane (general secretary of the Amalgamated Iron- 
workers’ Association) said he believed the great commercial 
crisis in America was the prime cause of the present dull 
state of the British iron trade. The United States had bought 
more of our iron, &e., than the whole of Europe put together. 
Assoon as their panic was over and confidence restored, he 
thought our trade would begin to revive. 


Dismissal of Workmen and Reduction of Wages at 
Sheffield.—In consequence of the paucity of orders and 
the keenness of foreign competition, Messrs, John Brown 
and Company (Limited) have decided to adopt the pian 
of rolling down the “blooms” for rails instead of ham- 
mering them, and have therefore ceased to require the 
services of about 200 hammermen and furnacemen. The 
same firm have also given about 120 men in their tyre 
department notice of a reduction of 20 per cent., and 
Messrs. brown, Bayley, and Dixon have notitied a drop of 20 
per cent. to about 300 men in their tyre department. 


A Monster Fortress Plate Rolled at Sheffield. —On Friday 
morning last one of the largest sized fortress, or armour-plates, 
was rolled at the Atlas Works (John Brown and Company 
Limited, Sheffield). It is intended for the middle course of 
one of the new forts at Spithead. It is stated that before 
being passed through the rolls for the final rolling the mass 
of iron weighed over 28 tons 14 ewt., but after the final pas- 
sage through the rolls its weight was 25 tons 1 ewt., the di- 
mensions being 26 ft. in length, 8 ft. in width, and 7 in. in 
thickness. After having been planed and drilled it will weigh 
rather over 21 tons Lewt. A number of other plates of the 
same size have to be made for the same fort. 


Novel Mechanical yg at the Atlas Works.--One 
the managers of the Atlas Works hes experimented with a 
revolving dise (made by cutting off all the teeth from a rail 
saw) for cutting off rail ends. The disc was 3 ft. in diameter, 
and was driven at 3000 revolutions per minute. It cut through 
steel rails most readily, and after having cut fire was iteeif 
hardly warm. Discs will consequently be used in future in 
place of the saws now in use. 


Tue Suez CawaL.—lIn the ten days ending November 20th, 
some 37 ships passed through the Suez Canal. The tranait 
revenue collected by the Suez Canal Company in the same 
period amounted to 30,0001. 





Te.zoraruic Sommer. —On Wednesday evening, by the 
rmwnission of the Council of King’s College, Sir William 
‘homson, the President of the Society of Telegraph Engineers, 
gave a grand conversazione to the members the society, 
their friends, and a numerous and distinguished company of 
gentlemen interested in te! phic science, at King’s College, 
Strand. We are compe by want of space to postpone 
our notice of this meeting until next week. 

Suanpyess New Dock.—Last week the opening of these 
docks, which bave been constructed at a cost of 20,0007, 
was successfully accomplished by the admission of two ships 
with cargoes of 1300 or 1400 tons each. These works form 
a new entrance to the Port of Gloucester, and consist of a 
tidal basin 645 ft. in length and 300 ft. wide; a lock 320 ft. 
long, and a floating dock of upwards of 2000 ft. long with 
an area of 13) acres. The are 60 ft. in width, and 
there is a depth of weter of 24 ft. over oar sili of the 
lock, and in the floating dock. The spring 

Severn, at the point where the junction occurs, 
outer sills to a depth varying from 26 ft. to 82ft. There is 
also a dry dock of 350 ft. in length. The Midland and 
Great Western Railway systems will communicate with these 
docks; and the dock compan ano gone presen of Se 
water way tc Birmingham the Mad districts, The 
meng ey te Pa 
let, these w com open 

the Dean Forest and South sles coal-Belds, and ahord 
an additional export which cannot fail to stimulate the trade 








( selene x 27.16=234 cubic feet. 


mente from 5 to 12} per cent. Some workmen are put 


of the district. 
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SAFETY VALVES. 
Report on Safety Valves, presented to the Institution of 
Engineers and Shipbuilders in Scotland. 
Frnst.—The Committee of Council appointed at meeting of 
24th February, 1874, to consider the bject of safety valves, 
have now to report to the couneil as follows : 


1. The Committee are indebted to Mr. James Brownlee for | 


that portion of the report which treats of the outflow of steam 
through an orifice ; for the exhaustive series of experiments 
made by him; for references to the various investigations 
which have been made upon the subject; and from the re- 
sults so obtained, the rules for the size of safety valve 
orifices. 


2. To Mr. David Rowan for experiments made by him to 


PRESSUR 


4. This view did not agree with numerous 
many years since by the late 


its | 
made Professor but 
for the refutation and rejection of Weisbach nhs bypothosi, in 
as far as that hypothesis conducted to a dimi of out- 


flow by reducing the outside ‘ 
debted : 


: pressure, we are i 
to the experiments made by Mr. R. D. Napier, and | can be applied. 
il. i 


— by him Lene 

. ing to Mr. Napier’s view the flow is neither in- 
creased nor diminished by reducing the outside pressure to 
less than half the ineide : “th 


i rn : : 
as it would into the atmosphere, or into the best possible | the steam emerges into the ata reduced 
| ik he strech rem 


vacuum. 
6. After the publication of Mr. R. D. Napier’s let 
the late Professor Rankine was induced peg th orn yy the 
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ascertain the pressure to which steam will rise in a boiler 
above the load pressure, when the valves are of the same size, 
having an area of half an inch foot of grate surface, but 
at different pressures, the whole of the steam raised being 
allowed to pass away by the safety valves when unassisted. 

3. To Mr. Walter Brock, for experiments made by him re- 
garding the strength and action of springs as applied to the 
loading of safety valves. 


On the Outflow of Steam through an Orifice. 

1. Until within the lest twenty or thirty years the flow of 
weight and velocity with which steam and other elastic gases 
issue through an orifice, were computed by the same rule 
which applies to water or other inelastic liquids. This view 
was, however—first it is believed—d trated by Weisbach 
to be entirely fallacious 

2. Weisbach’s theory is found to with experiments 
as long as the outside pressure is not less than from 60 to 60 
per cent. of the inside ure. 

8. According to Weisbach the quantity of steam which 
flows through an orifice from a boiler under a pressure of two 
atmospheres is much greater when that orifice opens into the 
atmosphere than when the same orifice communicates with 
the condenser of a steam engine. And further, the lower the | 
pressure in the condenser, or in other words, the better the 
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subject, and a very valuable article from his pen on the “ Out- 
flow of Steam,” appeared in the Engineer for November and 
December, 1869. 

7. In that paper Professor Rankine ad the theory of 
Weisbach, cancelling only as likely to be fallacious the con- 
ception to which that theory conducted, ofa reduction of flow 


bemg accompanied by every diminution of the outside | such 
ure below about 58 per cent. of the absolute pressure | j 


ee this hypothesis, which i tionabl 
8. According to this hypothesis, w is uestional 
very near the truth, the flow is neither i nor dim 





by red the outside pressure below about 58 per | orifice 


cent. of the absolute pressure in the boiler; or in other words, 
the same weight of steam would flow from a boiler under 
100 lb. preseure into steam of 58 |b. absolute pressure as into 
the atmosphere. ‘ 
9. In conformity with those views, and taking the 

of the at: at 14.7 |b., the velocity (com at the 
density of the boiler ) with which steam of any pres- 
sure—not less than 25.37 Ib. absolute, or 10.67 above the at- 
menphenn-—-sorll Sew Gesenale thee host Seams, of Sees oe 
the boiler into the atmosphere is 3.5953 times the square root 
of the height in feet of s colums of steam of enidum density, 
the weight of which, on any unit of ware ye 
pressure: or let h denote that height, v, the y in feet 
per second ; 1,==3.69534/h. (1). 





i 
| 
| . 
' quantity corresponding to that which cscapes. 


pe ge ea ge ee ee 
nothio adove atmosphere ; second, as 
in the Table, is not the actual velocity with which 


to 14.7 lb., but is only with which the steam 
require to flow at the initial density in passing a 

















12. At all pressures above 25.371b., the steam as it ap- 
and enters the narrowest section of the jet, ex 
1 to 1.624 times the initial volume, and therefore the 
real velocities with which the steam passes the throat of the 
orifice are 1.624 times the numbers entered in the third 
column of the Table. 
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£278 eee ekeia feist 
i h e w 
$337 57,570 B63 22.81 
w» 58,144 867 26.84 
40 59,138 86 | 85.48 
45 69,550 877 | 39.78 
60 69,922 880 44.06 
60 60,670 885 52.59 
70 61,123 889 CO 61.07 
75 61,372 j 891 | 65.30 
90 62086 | 85 77.94 

160 62,423 86.34 








893 
ft. per second, as entered in the first 
actual velocity, when the pressure has 
1.624 x 8631401 ft. per 


inst a piston at an absolute 


E 


14. If steam were admi' 0 
uniform re*of 25.37 Ib., expanded to 1.624 times 
its initial volame (when the pressure would fall to 14.7 lbs.), 
and finally expelled at the latter pressure, the mean effective 
pressure pm per square inch of would be 8.269 Ib., 
and the maximum work per of steam would be 1401°— 
64.4 30,477 foot-pounds.* The force 


1 
flows through an 
orifice falls to about 
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the coincidence between the calculated results and those 
obtained by Mr. R. D. Napier and Mr. G. Wilson, it was 
thought necessary that those theoretical deductions should 
be still farther tested by experiments somewhat differing in 
character from those to which pre-eminence has here been 
given. 

Tanie Il —George Wilson's Experiments on the Reaction of 
Steam through an Orifice 1.0956 Square Inch in Area. 





449 
2 pm +57.9—-14.7=2 x 32.6 + 43.2 108.4 Ib. per square inch 
of jet, which corresponds to the equation— 

» _ 0 -_ 
Foree of reaction F=(1.231 p,)—14.7 ; 
since (1.231 x 100)—14,7=108.4.* 

17. Those velocities 1401 ft. and 1459 ft per second are 
therefore such as are due to the dynamic head or work which 
the steam would perform by restricting the expansion to 
1.624 times the initial volume, and expelling the steam at| 
the terminal pressure. 























18. If the steam expanded to more than L624 timesthe| «+ | «<p ea¢ - os 
’ ; ‘Gee. | & ee &e £ & 4 
initial volume before passing the narrowest part of the orifice, | 7 es a8 2 = : 
as supposed by Weisbach, the velocity would be increased * 27 Ss & - 3 ~<\s 
but the density would diminish in a more rapid ratio, and | = by of aad 2 =\t 
the outflow of weight would thereby be diminished. s = x, 2a &§ = 3 =\8 
19. In the last line of the Table we find that at 100 1lb./ , 22 o +4 8 Pa Z\s 
pressure a prism of steam 62,423¢ ft. in length, and 1 square Ps “ Za 5% 2 Ss 3 & a 
inch in area weighs 100 |b.; a similar prism 898 ft. in length | E ¢ 2 & 2 4 g 2 3 
(which is the velocity in feet per seenel will therefore weigh | > © fae 2G 3 
100 X 89862 423 1.439 Ib., jen ene WE aS 
which is the flow of weight per second; and 60 1.439 40 16.49 1.79 3.537 3.626 1.025 
86.54 Ib. is the flow of weight per minute of dry steam | 245 18.1 3.40 6.518 6.781 1.040 
through the best form of orifice 1 square inch in area, as | 249 19.975 5.275 9 850 10.048 1.019 
entered in the last column of the Table. 1253 23.1 8.40 14.752 14.92 1.011 
20. A few of the latest experiments made by R. D. Napier 1955 24.85 10.15 17.272 17.873 1.005 
extracted from EnatnerninG, June 14th, 1572, of the flow | 956 25.6 10.9 18.322 18.1 0.983 
of weight per minute, per square inch of orifice, are here for | 258 27.3 12.6 20.842 20.68 0.992 
comparison placed alongside of those entered in Table IL. | 268 39.4 24.7 38 7 0.973 
279 544 39.7 5Y ) 1.000 
. a6 292 73.2 58.5 85.11 82.6 0.970 
Absolute R. D. Napier’s ‘ aleulated Weight Reaction through an Orifice 4869 Square Inch in Area. 
Pressure p,. Experiments in Ibs. per Minute 141 228 10.95 8.10 821 1.013 
—- ee ee” lee 12.2 27.50 18.22 18.14 0.995 
a0 23.08 26.84 Le 35.4 50.70 32.5 82.04 0.986 
W) 6.61 59.43 173 | 77 62.30 39.55 38.51 0.973 
$5 40.92 39.78 178 B49 70.2 i 43.72 0.994 
0 15 13 44.06 183 93 78.3 48.5 18.58 1.002 
190 | 112.7 98 5S 60.38 1.034 
“7 . 7 8 47 96.9 < ? 
Those experiments are on the average fully more than 214 847 “ 443, 43.56 ~ — 
2 per cent. in excess of those computed from Weisbach’s 291 ll 7 99 9 6 60.9 1 roo 
theory ; always, however, in the application of that theory, ~~ : = = i : =6 
restricting the expansion of the vapour (as suggested by | onan 
Professor Rankine), as it passes the throat of the orifice, to . 
not more than 1.624 times the initial volume, which ex Stenn of the chats f ee "a ny 


pansion corresponds to the initial pressure falling in the orifice 


from p: to about .579 p.. 

21. In EsarseentnG, vol xiii.. appeared a series of papers | ~;, : phe" ~ 
on the “ Efflux of Elastic Fluids,” by George Wilson, in which | . ** A series of experiments were therefore commenced last 
are detailed numerous interesting and carefully-conducted November, and continued for about two or three hours almost 


‘ ly ; , 1274 
experiments. In those experiments the flow of weight of daily, up to the month of May, 1874. 
steam was not directly measured, as since done by the writer; 


In the method adopted (see Fig. 3, page 445) steam was 
but the reaction of a jet of steam, issuing through orifices of drawn fr ~ 6 boilers through a valve about 1} in. diameter, 
various shapes and sizes, was determine i, from which the | '™%* emall chamber, in which chamber the pressure could be 
flow of weight, when through short orifices with rounded en- regulated and maintained steady at any desired pressure, by 
trances, can be readily deduced. opening or shutting the admission — which was operated 

22. For the purpose of comparing his experiments with the st th wheel and ~ yay aor. OS & this 
theory adopted in this paper, a few of Mr. Wilson's figures CVamoer she steam passe rough an orifice (the size of 
are taken at random from Tables in Esorsepeinea 
page 169, March 15, 1872, and put in parallel columns, 
along with those calculated, on the assumption that the 
force of reaction per square inch of jet of steam flowing 
into the atmosphere is, for all pressures not exceeding 

.726 atmosphere, twice the mean effective pressure per 
square inch of piston of a non-condensing engine, when the 
steam is expanded to the atmospheric pressure, and which 
also corresponds to tw e—32.2, in which w is the weight in 
pounds of steam discharged per second, and v the velocity in 
feot per second. 

23. For all pressures above 1.72 
above 14.7) the force of reaction I 
ference between the pressure in the 
the external atmospheric pressure 

24. For all pressures above 25.37 lb. (1.726 atmosphere), 


20 Experiments. ¢ Experimental 


his 


constructed by Mr. White, for this special purpose; and, 


pressure could also be regulated. From this second chamber 
the steam escaped through a second valve and into a worm 
within a tub, which was supplied with a constant stream of 
cold water. In passing through this worm the steam was 
thoroughly condensed, and cooled to a temperature of from 
70 to 100 degrees, the water issuing from the worm (from 
} atmosphere (10.67 Ib. 5 lb. to 60 1b.) measured and weighed, and the time noted 
2.2, plus the dif- which varied from a few minutes to over half an hour. 
throat of the orifice and 30. By this method it will be observed that the pressure 
on each side of the orifice could be altered at will. 

31. Steam, for example, being admitted into the first 

w 232.2 corresponds to .652 p,. chamber, and maintained at a steady absolute pressure of 
25. Then, since the steam never falls until it has passed = ibs — Lee = —_ Ss es ‘on — 
" ~ ted ‘ oe ™ chamber, re e le oO 1410, orabout 2 ib. above the 

the narrowést part of the orifice to a pressure less than atmosphere, povided She .uabee which oiitted the Stemes 
to escape into the worm was full open; but by gradually 


579 p, the difference between the pressure in the orifice and 
the outside pressure for all pressures above 25.37 Ib. is .579 - 
if screwing down this valve the pressure in the second chamber 


wens 


= ence for all higher pressures the force of reaction - — 

fm 650 . 5 oa —147 - >a 4 14,7 jcould be raised from 17 to 20, 30, &., up to the boiler 
og “Oe this hypothesis the force of reaction is calculated, | Pressure, and maintained steady at any pressure desirable. 
: ; | The flow of weight from 80 into 79, 70, 60, 50, down to an 


and the figures entered in the fifth cx lumn of the following 
Table 11. Those figures, it will be observed, refer not to an 
orifice of 1 square inch, but to an orifice of 1.0956 square s 
inches of area in the first half of the Table, and .4869 opens anes as it issued in a regular stream from the end of the 
a Ky will be observed, is in the Se For example. He being maintained at a steady 
245 experiment, where the reaction, as calculated, is 4 per ad “a ute ne of a - in the - chamber was allowed 
cent. more than the experimental; and again, in the other |“? "°W * rough an orifice (formed as shown in Fig. 2— 
direction—in the 202 experiment—where it is 3 per cent. 
less. The extreme difficulty on arriving at uniformly 
accurate results in such experiments, can only be appreciated 
by those who have made the attempt ; and the coincidence of 
Mr. Wilson's results with those deduced from the ordimary 
known laws of motion, afford not only strong evidence of the 
great care which he has bestowed on these experiments, but 
also of the truth of Weisbach’s hypothesis under the restric- 
tion suggested by Professor Rankine. 

28. So many fallacious theories have been promulgated on | 33, After a number of experiments had been made at 
this subject, and experiments made and referred to, which | these res (80 into 17), the valve leading out of the 
were said to agree with these theories, that notwithstanding |second chamber into the worm was gradually closed until the 
| pressure in the second chamber rose from 17 to 30; then 
| again to 40, 45, and up to 48, while, at the same time, the 
steam on the opposite side of the orifice, in the first chamber 
A, was maintained at a constant steady absolute pressure 
lof 80 Ib. as before. We thus had, in the first experiment, 
steam of 80 Ib. flowing through the orifice into steam of 17 Ib. 


absolute pressure of 17 lb., could thus be readily determined 
by noting the time in which—say, 20 1b. of water, was col- 


.2425 in. diameter, which corresponds to _ sq. in. of area) 

into the second chamber and through the worm, the exit 
valve out of the second chamber, leading to the worm, 
being full open, 40 lb. of water were collected in 760 seconds, 
| being at the rate of 3.168 lb. per minute, which corresponds 
to 21.6 x 3.158 = 68.21 Ib. per minute per square inch of 
| orifice, being nearly 1} per cent. less than 69.52 1b., which is 
due to theory. 





® This corresponds to the equation proposed by R. D. 
Napier and J. M‘Farlane Gray, in Exoin serine for March, 
1872, pages 201 and 219, but cannot be applied to pressures 
less than 103 lb. above the atmosphere when the force of re- 
action is only twice the mean effective pressure=2 pm, the 


t , aches to nearly 2(p,—p, Pa ap. | pressure. 
value of which approaches to nearly 2(p,—p,), as . ap Seeond, 80 Ib. flowing into 30 Ib. pressure. 
proaches to unity. Third, 80 Ib. bs 40 Th. “ 

4% The value of 4, as entered in the second column of the Fourth, 80 Ib. S 45. ,, 


Fifth, 80 Ib. * 48 Ib. 


Table, is derived from the following equation : Log. h= ; * 
After numerous experiments it was found impossibie to say 


4.67735 + .059 Log. p,. 








} 


which had been accurately measured, first, by an instrument | 
belonging to Mr. J. R. Napier; secondly, by an instrument | entered at the bottom of the tub and flowed off at the surface. 


| 
| 


wsitively whether the outflow was in the slightest degree 
cither i d or diminished by raising the pre 

from 17 to 48 Ib. It is certain, however, that the diminution 
of flow, by raising the pressure in the second chamber from 
17 to 48 Ib., did not exceed 2 per cent. 

34. An orifice, with square edges, as shown in Fig. 1, wag 
next substituted with similar results; with this difference 
however, that the flow of weight through this square-edged 
orifice was uniformly, as near as could be estimated, from 
11 to 13 per cent. less than through the orifice with rounded 
entrance (Fig. 2). 

35. By increasing the pressure in the second chamber 
above 48 Ib. a diminution inthe quantity of water collected 
could be at once detected, but at what exact pressure this 
diminution commenced, it was found impossible by this 
method of operating to determine. 

36. With the object of ascertaining the point referred to, a 
third chamber C was added to the apparatus, a sectional 
plan of which, with this third chamber C attached, is shown 
in Fig. 3, page 445. 

After adding this third chamber and second orifice, the stop 
valve No. 2, between the two orifices, was constantly full 
open, this valve being no longer of any use, excepting in as far 
as it prevented the steam from rushing in a straight line from 
the first orifice into the second. 

The stop valve No.1, through which the steam was ad- 
mitted, was located about 8 ft. from the boilers, and this pipe 
supplied steam to a small engine (seldom used) of 4-in, 
cylinder and 12-in stroke. This engine was generally, during 
those experiments, allowed to move slowly, so that any 
moisture in the steam might be carried with the current 
along the straight pipe and through the engine. 

A section of two brass orifices, which were made of the 
exact same same size and shape, is shown half size in Fig. 4, 
and also both shown in plan drawn to one-eighth the full size. 

37. Numerous experiments were made with those orifices 





singly before the third chamber C was applied. The 
steam being first allowed to enter by the wide side 
f the orifice, the plates were, after a number of ex- 


periments, reversed, which reduced the flow of weight from 
13 to 14 per cent. Lut those orifices, which were .1982 in 


diameter =~ oa square inch of area, both yielded from 2 to 
54 per cent. in excess of the calculated quantity when the 
steam entered by the wide side, and about 11 per cent. less 
than the calculated quantity when reversed. 

It therefore appears from those experiments that an orifice, 
with a square-edged entrance, reduces the flow, as near as 
can be estimated, by about 14 per cent. 

38. After finding that those orifices each passed the same 
weight of steam at all equal pressures, they were both put in 
position as shown in the drawing. Steam was then main- 
tained in the boilers at a pressure of 90 ib. above the atmo- 
sphere, the barometer standing at 30.46 in. 

The smal! engine was started, moving slowly, but doing no 
work. The stop valve No. 3 opened full, and the steam in 
chamber A (regulated by valve No. 1) maintained at a steady 
absolute pressure of 100 Ib.—the cold water let on, which 


The pressure in chamber C, as indicated by mercurial gauge 


thirdly, at the works of Messrs, Dubs and Co., by a machine | No. 3, plus atmosphere (14.9 lb.) corresponding to an abso- 
made by Whitworth) into a second chamber, in which the | lute pressure of 18 lb, while in chamber B the steam assumed 


a steady absolute pressure of 81 lb. While the steam flowed 
freely we bad thusin chambers A, B, and C the absolute pres- 
sures of 100, 81, and 18, showing that the steam which 
flows from 100 into 81 is the same in quantity as passes from 
81 into 18, the two orifices* being of the exact same size and 
form. 

89. After having allowed the condensed steam to flow for 
some time from the end of the worm, until the cold water, 
surrounding the worm and flowing through the tub, assumed 
a steady temperature, the vessel in which this condensed 


| steam was measured and weighed, was then at a given in- 





stant—the time being noted by a stop watch—put under the 
current of liquefied steam—the pressure remaining in the 
chambers as stated—60 lb. of water were collected in 26 mi- 
nutes and 33 seconds, being at the rate of 2.26 lb. per minute, 
which corresponds to 62.41 x 2.26=73.24 lb. per minute per 
square inch of orifice lowing from a pressure of 100 |b. into 
81 lb., and again from 81 Ib. to 18 lb. pressure. This agrees 
very nearly with the calculated quantity flowing from 100 
into 81 Ib., which is 72.92 lb. per minute, but is nearly 4 per 
cent. in excess of that caleulated when flowing from 81 into 
15 lb., which is only 70.4 lb. per minute. 

40. At various other lower pressures the results were the 
same. The flow from the first chamber into the second uni- 
formly agreeing very well with theory, but always in excess 
from the second chamber into the third. 

41. The exact point at which the flow ceased to increase 
by diminishing the outside pressure was, however, the object 
expected to have been elicited in adding this third chamber 
and double orifices. With this view the stop-valve No. 3 was 
gradually screwed down until the pressure in chamber C rose 
irom 18 to 25, 30,40, up to 45 1b., without in the least degree 
affecting the pressure in either of the other chambers, B and 
A. The flow through the orifice from B to C could not, 
therefore, have been diminished by increasing the pressure in 
C from 18 to 45 lb. ; since, if it had, the pressure in chamber 
B would thereby bave been increased. The valve No. 3 was 
still further screwed down until the ure in C rose to 
48 Ib., when the pressure in B gave very slight indications of 
a rise, but so little as to be still uncertain, When, however, 
the valve No. 3 was still further closed until the pressure in 
C rose from 48 to 50, 52, 54, 56, 58, 60,and 61 Ib., the pres- 
sure in chamber B then rose from 81, to $1.2, 81.3, 81.6, 81.9, 
82.2, 82.6, 83.2 Ib. 

42. As soon as the pressure in B began to rise, the pressure 


* The orifices were afterwards transposed, each taking the 
other’s place with the same results. Those double orifices 


were su tedby an interesting paper in ExoineeRtya, 
p- 418, ber, 1869, by Eli W. Blake, Connecticut, U.S. 
America. 
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in chamber A would also have risen above 100 Ib., but this 
was constantly checked by slightly closing the admiasi 
valve No. 1, and the steam thereby maintained in chamber A 
at a uniform pressure of 100 Ib. 

43. The stop valve No. 3 was then further elosed until! the 

ressure in chamber C rose from 68 to 72, 76, 80, 84, 88, 92, 
96, and 100 Ib., when the pressure in chamber B rose from 84 
to 86, 88, 90, 92, 94, 96, 98, and 100 Ib. Every further increase 
of 4 lb. in chamber C, beyond 68 Ib., appearing, as near as 
could be read on the dial of the gauge, to give a correspond- 
ing increase of 2 Ib. in chamber B. 

This experiment was frequently repeated in the inverse 
order, beginning with the pressure in all three chambers at 
100 lb., then opening stop valve No. 3, until the pressure fell 
to 06 lb. in chamber C, and at the same time opening slightly 
valve No. 1, so as to admit just as much steam as was suffi- 
cient to maintain a uniform pressure of 100 Ib. in chamber A. 

The pressure in chamber B being now noted, valve No. 3 
was further opened until the [pressure in chamber C fell to 
921b., and so on, when at the different stages, the pressures 
were noted as follows : 





Pressure in Pressure in Pressure in 





Chamber Chamber Chamber 

B. oO. 
100 100 100 
109 } 98 96 
100 96 92 
109 ot Bs 
100 92 84 
100 90 &O 
100 RS 76 
100 86 72 
100 | S4 68 
1 83.2 64 
100 82.6 60 
100 | 82.2 58 
100 81.9 56 
100 | 81.6 54 
100 | 813 52 
100 | 81.2 60 
100 81 45 
100 $l 44 
100 81 | 40 
100 81 85 
100 81 80 
100 81 } 26 
100 81 22 
100 81 } 18 


} 





44. The pressure in chamber B should never, according to 
ealeulation, have fallen to less than 82 per cent. of that in 
chamber A, whereas it is seen in those experiments to have 
fallen to $1, and in numerous other experiments it seemed in 
some cases to fall to rather less than 80} per cent. of the 
pressure in chamber A. This discrepancy might possibly 
arise from some steam liquefying in chamber B, before pass- 
ing through the second orifice; and the flow of weight 
through the second orifice, in excess of that calculated, 
may possibly be attributed to the same cause. 

15. In such experiments the apparatus ought to be steam 
jacketed, and the pressure taken with single columns of 
mercury; and this not having yet been done, the results are 
not in a scientific point of view reliable, but are sufficiently 
exact for practical engineering purposes. 

46. As a\few calculations, showing the velocity, flow of 
weight, &c., with a constant inside or, boiler pressure, and 
various outside pressures, will to most readers be more 
readily comprehended than mathematical symbols, Tale 
Ill. has been constructed, in which is assumed an absolute 
constant boiler pressure of 75 Ib., flowing into steam of 
74, 72, 70, 60, 50, and 15 |b. down to nothing. 

47. In this Table the calculations have been made on Weis- 
bach’s hypothesis from 75 lb. flowing into 74 lb. pressure 
steam, down to 43.46 lb., below which outside pressure the 
flow of weight from 75 lb. boiler pressure, is neither increased 
nor diminished, as assumed by Weisbach. 


Ezplanation of Table ITI. 

18. In the first column is entered the constant absolute 
pressure of 75 lb. per square inch. In the second column the 
lower and varying pressure p,, into which the steam is sup- 
posed to flow. In the third column is the rate at which the 
steam would expand in volume, while the pressure fell from 
75\lb. to py. In the fourth column is the mean effective 
Pressure per square inch of piston, assuming the steam to be 
admitted at 75 \lb., expanded R times the initial volume 
when the pressure would fall to p,, and finally expelled from 
the cylinder at the pressurep,. Under conditions 
W, is the work in footepounds per cubic foot of 75 lb. pres- 
sure steam passing through the cylinder, and W, the work 
is foot-pounds per pound weight of steam.* 

49. Take, for ae, the ninth line of the Table, where 
the steam by expanding to 1.624 times the initial yolume, 
falls in pressure from 75 lb. to 43.461b. Now, if that steam 
is discharged into a receiver in which the ure is also 
43.46 lb. all the work that steam ean possibly perform is 


© Under the conditions given, the work per cubic foot of 

steam is W, = 144 x ps X o{1—(2")'}. Let V de- 
pi 

Rote the yolume in cubic feet of 1 1b. of steam, and P the 


Pressure in pounds per square foot. Then the work in foot 
Pounds per pound weight of steam is 


w, =9PVfi— by} 
Pi 
Log. P V=4.55 + .050x log. Plog. A. 


| 








Tance IIL.—VeLocity ov Sram Marsratnep at a Constant Apsouvre Pressuns ov 75 ty. ree Squaur 
Ixcm, waen Firowixe tsvo Steam or asy Low ee Paxssvar Pe 
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much less than half the Inside Pressure. 


Continuation of the Table with the view of representing the singular but fallacioas Results arrived at by Computing 
the Velocity and Flow of Weight in aceordance with the Theory of Weisbach, whenever the Outside Pressure becomes 
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75 into $439 | 2 28 | 9066 45840 | 1716 | 859 | @290 | 
78, 21,79 3 28.87 12470 70870 | 2186 | 712 | 6222 | 
TO. a 4.179 26.435 | 15920 00447 | 9416 .; 678 | 4887 | 
% ., 1 46.42 6.541 87040 210500 | 3688 | 793 | 5815 
i 2 8 4 5 6 | eg: he ee ge 10 





equivalent to lifting its own weight to a height of 32,491 ft., 
as entered in the sixth column, and the velocity which a 
body would acquire in falling from that height cannot exceed 
8.0254/ 32,491 = 1446.5 ft. per second, as entered in Column 7, 
and which corresponds to 1.624 5.5953 4/ h, as stated in 
Paragraphs 9, 12, and 13. 

50. The figures in Column 7 are the actual velocities 
which the steam acquires after having expanded R times its 
initial volume, when the pressure falls from 75 1b. to the 
lower pressures p,, as entered in Column 2, and the flow of 
weight would be the same at the velocities r,, in Column 8, 
provided the steam moved with those velocities at a uniform 
pressure of 75lb. Those redueed velocities are therefore 
obtained by dividing the actual velocities by the ratio of ex- 


pansion R, entered in Column 3. R=( 7% 8, 
Pa 

51. In Column 9 is entered the flow of weight in pounds 
per minute per square inch of orifice, and which may be com- 
puted as explained in Paragraph 20.* 

52. In Column 10 the force of reaction F is simply twice 
the mean pressure Pm (in Column 4), down to an outside 
pressure of 43.46 lb., when the force of reaction is 2x 24.447= 
43.89, and would be increased to 48.89 + 43.46—=92.36 Ib., if the 
outside pressure could be reduced to nothing. Hence, when 
flowing into the atmosphere at a pressure of 16 Ib., it is 
92.356—~15=77.35, as entered in the Table. (See Paragraphs 
14, 16, 22, 23, 24, and 25.) 

53. The last four lines in the lower part of the Table are 
added for the purpose of showing the false conclusions 
arrived at by assuming, with Weisbach, that the pressure in 
the throat of the orifice constantly falls to an equality with 
the external pressure. 

54. Taking the last line of the Table, we find that the 


track on its line between the Bonaventure dep/t and Tanneries 

Junction. As soon as this is completed, the track will also 

1 — between Tanneries Junction and Point St, 
arles, 


ig anpainee in the cor yr States—A United States Board 
ngineers appoin to examine the torpedo system of 
harbour defence, has reported in its favour. 

The German Iron Trade.—This trade is not ye J brisk. 
Krupp, of Essen, has dispensed with the services of 700 men, 
and some of the other German establishments have also 
made corresponding reductions. A revival in business is 
looked for in the spring. 

Car Brakes on the Baltimore and Ohio.—The Baltimore 
and Ohio Railroad Company has made some experiments 
with a car brake, by which a car running at a speed of 48 
miles per hour was stopped in 154 seconds within 180 yards. 

Steel Rails in the United States.—The Boston and Lowell 
Railroad Company is substituting stee! rails for the iron rails 
now in use upon its line. The directors propose to steel rail the 
line throughout. 


Capital on the Grand Trunk.—In the aay ed ending 
June 80, 1874, the Grand Trunk Railway agony of 
Canada charged 166,990/, to capital. This amount included 
87,3281. charged in respect of steel rails and renewal of bridges 
for the half-year. 


Madras Harbour —Another project has been brought for- 
ward for the construction of a harbour at Madras. The pro- 
moters of this project (Mr. Baly and Mr. White) propose to 
run out a pier, throwing out successive pairs of arms, each 
pair shorter than the one after it. These arms would not be 
at right angles to the pier, but they would incline consider- 





pressure falls from 76 to 1 \b., in expanding (under p 
and unsupplied with heat) to 46.42 times the initial volume, 
and 210,500 foot-pounds is the maximum work per pound of 
steam, with boiler at 75 and condenser at an absolute pres- 
sure of 1 lb. per square inch. 3682 ft. per second is the 
velocity due to that work. Then a prism of this steam (or 
rather steam and water), 1 square inch in area and 3682 ft. 
in length at 1 lb. pressure, corresponds in weight to a similar 

ism of 75 lb. pressure steam 79.3 ft. in length, as entered 
in Column 8. 

The weight of 60 such prisms is 5.815 lb., as entered in 
Column 9. The flow of weight per minute, according to this 
hypothesis, being reduced from 65°3 to 5.815 lb., by reducing 
the external pressure from 43.46 to 1 lb. But since the flow 
of 81 lb. pressure steam (see Paragraphs 38 and 41) was 
found experimentally not to be sensibly affected oy reducing 
the external pressure from 48 to 18 lb., there is little proba- 
bility of that flow either increased or diminished by any 
further reduction of the outside pressure. 

(To be continued.) 








FOREIGN AND COLONIAL NOTES, 
Louisville and Portland Canal.—General Humphreys, of 
the United States Engineer Service, has recommended that 
100,000 dols. should be appropriated for the enlargement of | 
the Louisville and Portland Canal, according to plans which 
have been prepared. 

Double Tracking the Grand Trunk.—The Grand Trunk 
Railway Company of Canada has commenced laying a second 


* With steam (blowing into the atmosphere) at any abso- 
lute pressure not Jess 26 lb., the flow of wei per 
minute (w) per square inch of orifice is more com- 
puted by the following —S. which corresponds nearly 
with that reduced by J. McFarlane Gray in Exoiyernine, 
page 219, March, 1872: 








The velocity in feet per second, i=8.025 V W,, 


Log. w=.9705, Log. p—.0048. 


ably t the shore. This arrangement, it is contended, 
would insure an area of constantly still water, while ingress 
and egress would be easier than by Mr. Parkes’ single en- 
trance scheme. The plan prepared by Mr. Baly and Mr. 
White alse comprise two wet docks. Mr. Parkes’ original 
plan is stated to have received official approval. 

Belgian Mechanical Industry.—The demand for railway 
rolling stock in Belgium is to belanguid. The Metal- 
lurgical Works Company has, however, obtained an order for 


forty locomotives. 

Ui ven eRe Constanti- 
nople Underground Railway Company completed all ite 
arrangements for public traffic through a tunnel between 
Pera and Galata, and has applied to the Turkish Minister 
of Public Works for his authority for the commencement of 
the traffic service. Edhem Pasha has appointed a commission 


ph eyes re- 
appropriations as follows ro War to apply 4 
Con for iations as : Fort uyler, New 
Yok hasbour 60,000 dols.; Willett’s Point, 50,000 doles. ; 
Babbett , Fort Columbus, 50,000 ; Battery 
Hudson, Staten 26,000 dols.; Fort Mifflin, Delaware 
River, 50,000 dols.; Port Delaware, 25,000 dols. 





however, necessarily rather vague. 

Canadian Steam Shipping.—The and Gulf Por's 
Steamship has Veen by the Government 
of Bermuda a for a regular mail service between 
New York and that colony. 
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DRAW-SPANS AND THEIR TURNTABLES.* 
(Coneluded from page 48). 

Tux summary of the process of proportioning a turntable 
in which the weight is to rest entirely on the outer wheels, 
is as follows. After adopting size and tread of wheel, adjust 
diameter of the table so that the wheels will not be over- 
loaded. Combined with this, however, is the consideration 
that the span should rest on the circuler girder at four points 
exactly equidistent from each other. Where possible, there- 
fore, the central panel should be exactly the same length as 
the width between chord centres, and the four pier posts will 
then rest on the table in a perfect square, the diagonal of this 
square being the diameter of the turntable. Thus, suppose 
the distance between chord centres of the trusses is 16 ft., 
then the centre panel should also be 16 ft., and the diameter 
of the wheel circle </ 167+167—22,027 ft. This secures 
absolute equality im the distribution of the weight. Should 
the weight become too great per wheel, or the span be too 
long for the diameter of the table as thus fixed, the wheel 
tread may be widened (a greater tread than 10 in. is not ad- 
visable) or the wheel circle may be enlarged. In this last 
case, the span may be carried on cross girders, resting on the 
quadrant points. 

Assuming that the whole of the dead and live load borne 
by the centre pier, during the passage of a train, can be 
thrown upon eight of the wheels, two at each corner, propor- 
tion the wheels to suit this strain, and the sectional area of 
the wheel-flange, as thus determined, multiplied by 1.8, will 
be sufficient for the tread sections of the base ring and the 
main circular girder. To obtain the area of the top and 
bottom flanges of the circular girder, it is sufficient to con- 
sider it as unsupported by the two wheels immediately under 
the main posts, and the girder as a beam with its bearings over 
the adjacent wheel on each side. 

In order that the load may be so distributed over all the 
wheels, that those farthest from the poiots where the truss 
rests on the table shall bear while the draw is turning at 
least one-half of the weight borne by those immediately under 
the posts, it is necessary to shorten the upper flange of the 
table at the four points equidistant from the post feet, suiffi- 
cient to give an upward spring to the girder under them 
equal to one-half the deflection due to the weight on the 
post, acting ssa distributed load over a quarter segment 
of the girder considered asa straight beam, supported in the 
middle, and uniformly loaded. The,weight of the span in 
foreing down this upward curvature transmits the proper pro- 
portion of pressure to the further wheels. , 

To obtain the power required and its most economical 
multiplication for hand-power, proceed as follows: for sum 
of resistances at centre line of wheels—multiply, in pounds, 
weight of draw-span and main circle plus ‘half the weight of 
wheels and spider frame, by 7 and divide by 1000, the result 
will be the constant of frictional resistance to be overcome at 
this point. Multiplying this constant by the length ofa 
quarter segment of the wheel circle and dividing by 10,000 
will give the number of minutes required for one man to 
open the draw. 

fo obtain the most economical multiplication of power, 
divide this constant by 40 for each man intended to be used 
in working the draw. 

For example: take a 360 ft. draw-span weighing 
700,000 lb., diameter of table 25} ft., the constant of resist- 


700,000 x FP 4900 Ib. and 4900 x 20_ 
1uuU 10,000 


9.8 minutes are required for one man to open or shut the draw. 
Four men can open it in 24 minutes, and the multiplication 
4900 
be 
4x40 
be afforded, the time of opening will become 5 minutes, and 


the muitiplication of power Peer = 61.2. Where steam is 
x 

o be used, the gearing should be calculated for a piston speed 
£200 ft. per minute, with 60 lb. pressure in the cylinder. 

In designing a centre pin turntable, the weight may be 
carried into the pin, either by a single cross girder, a suspended 
circular or square girder frame, or by either of these last 
resting on struts instead of being carried by rods. In either 
case, however, there should be a circle of steadying or trailing 
wheels, in order to keep the span level while turning, and 
this circle should have about the same diameter as would be 
required for a wheel-bearing table, as it is tolerably certain 
that sooner or later the wheel circle will carry a large 
portion of the weight. The bearing surface of the centre pin 
should beso large that the weight of draw and circular 
girder will not be sufficient to grind out the unguent while 
rotating, or in other words should not exceed 800 Ib. per 
equare inch. 

To obtain the frictional resistance at circumference of 
centre-pin, multiply, in pounds, weight of span and circular 
girder plus half weight of wheels and spider frame, by 90, 
and divide by 1000. 

To obtain the time required for one man to open the draw, 
multiply the constant thus found by one-fourth the cireum- 
ference of the centre-pin and divide by 10,000. 

i The most economical multiplication of power is obtained 
as before, by dividing the frictional resistance by 40, for each 
man to be employed. 

To illustrate ; taking the same case as before, of a draw 


ance at wheel line is, 


of power should == 30.6; or if only two men can 


é 100,000 o_o ‘ ° 
weighing 700,000, we haved 800 x .7854=33 in. for dia- 


700,000 «x 90 
1000 
One-fourth the circumferential distance is 
63,000 « 2.16 
10,000 
required for one man to open the draw, and, taking four men 


as bef 65.000 = 600 per cont. is the proper multiplication 
x 


meter of centre-pin ; and for frictional constant, 
-63,000 Ib. 


25.9in., or 2.16 ft. ; therefore = 13.6 minutes are 
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of power. Multiplying to 40 by means of gearing, the diameter 
of the rack circle to give the necessary leverage should be 
274 ft., and that this diameter is the same as required for the | 
254 ft. wheel-bearing table, previously calculated, is evidence 
that the power is sufficient for the weight, whether carried on | 
the centre-pin or transferred to the trailing wheels by the 
settlement of the centre. 

Where the foundations are bad, it is advisable to use a | 
combination of the two systems with an adjustment by which 
& greater or less proportion of weight may be transferred from | 
the wheels to the pin, or vice versa ; some of the finest turn- 
tables in this country are built upon this principle. 

In conclusion, the writer deems it proper to, state in refe- 
rence to the three methods of proportioning draw-spans 
mentioned, that while the last is undoubtedly the most 
correct and the safest, yet large drawbridges built according | 
to the two first do their work thoroughly and well, and seem 
likely to last as long as any more modern system. 





Mr. Clemens Herschel :—I have been much interested in 
the paper just read, particularly in that part which refers to 
the calculation of the strains in drawbrid I have re- 
cently completed such a process, and although the problem 
is an intricate one, there is no great difficulty in it. I will 
endeavour at some future day to contribute a paper to the 
Society on this subject. 

Mr. Charles Macdonald :—I have prepared a note on the 
rolling friction of drawbridges where the weight is carried | 
entirely on the centre, which may be of interest in connexion 
with this paper. We have before us* what many will re- 
cognise as the remains of a Sellers’ centre, used extensively 
for turntables and drawbridges to reduce friction, the material 
of which it is constructed is steel throughout. The conical 
rollers are turned to accurately fit in the grooving of the 
bases or rings, the upper one of which receives the weight 
to be revolved, and the lower one rests on a cast-iron seat 
having  semispherical bearing on the lower side, which per- 
mits sufficient rocking motion to prevent cramping in the 
steel-box. 

This particular specimen came to grief under an ex- 
traordinary press of business, at the Point-atreet drawbridge, 
Providence, R.I., and is submitted as an illustration of what 
may not be done under similar circumstances. The Point- 
street bridge has been described elsewhere, and it is only 
necessary to refer to the‘accompanying sketcht to understand 
the method adopted in transferring the weight of the bridge 
to the centre. It will be observed that there are four radial 
arms, at the extremities of which the trusses are supported, 
they im turn are combined upon a central bell-sha cast- 
ing, which rests upon the upper portion of the steel roller 
box, the lower portion of the box resting upon the rocker 
casting above referred to. These rollers carry an average 
weight of 300 tons, and as there are twenty-two of them, 
each 34 in. long, there must have been a strain of nearly 
4 tons per linea! inch of roller, supposing the loading to have | 
been uniform upon each. Mr. Sellers, the maker of these | 
centres, informs me that he considers himself perfectly secure 
with a load of 34 tons per lineal inch, providing the bearing 
surfaces upon the upper and lower sides of the boxes are 
turned to fit with pertect accuracy. He says the thickness 
cf the boxes is not sufficient to prevent any unevenness in — 
the bearing from being transmitted through to the grooved 
surfaces in which the rollers revolve. 

In this case the bearing surfaces on the upper and lower 
castings were not turned smooth in a lathe, but being dry 
sand castings made with special care, I considered at the 
time that the bearings were quite good enough. Unmis- 
takable failure has t:ken place, however, and | am not pre- 

to dispute Mr. Sellers’ opinion, that one of the causes 
is due to imperfect fitting; but in my judgment the control- 


* Referring to the parts of a drawlri ige pivot 





+ From Exoivernine (London), March 21st, 
I Of William Sellers and Co., Philadelphia. 








| than two minutes at a time. 
| jected to 50,000 revolutions before reaching its present con- 


ling defect is to be found in the excessive load upon the 


| rollers. 


The Point-street draw has been opened for the passage of 


| river craft from 100 to 175 times per day, and at certain 


periods of the day it is not allowed to remain closed more 
This box of rollers was sub- 


dition, and under such a load I am not surprised that it 
refused to remain longer on duty. ‘ 

The question as to what is a safe load upon such rollers is 
a very important one, and a theoretical discussion of it might 


| prove somewhat difficult, although I doubt not some of our 
| members are quite equal to the task. 


Practically, I would 
suggest drawing in fine lines, a full-sized circle having 4 
diameter equal! to that of the roller at the certre, and tangent 
to it a straight line. Then by measuring the length of tan- 
gent visibly in contact with the circle, we may assume that 
tor all practical purposes this is a plane surface capable of sus- 


| taining a load equal to, say, 16 tons per square inch, which is 
| not by any means excessive for the material in use. This 


woul resent case a load or 2 tons per lineal 


inch of roller, about half what it bas been — to, and 
quite within a eafe limit, even for cases like the Point- 
street draw bridge, where the motion is almost continuous at 
times. 

It is not necessary for me to add anything by mm A of com- 
mendation to the admirable contrivance Mr. Sellers has given 
us in these steel centres ; they are too well known to require 
that. Failure in the present case can only be attributed to 
excessive loading, ot ssibly, as Mr. Sellers suggests, to 
imperfect application of the load. cps 

Since presenting the above I have seen a theoretical in- 
vestigation of the strength of friction and expansion rollers, 

ublished in the Journal of German Engineers for April, 1574, 
Berlin. The resultant formuta from which the value of 
an applied load may be obtained is therein expressed as 


follows : 
~~ a 
r=] 32 Ss s 
9 ( E, * 


In this, P is the load which may with safety be angles 
upon a cylindrical roller whose radius is r and —— , E 
and E, are moduli of elasticity of the roller and plate 
respectively, and & is the safe compressive strain per square 
inch that can be sustained by the material of which the 
roller is com . If we apply this formula to the case 
before us, we have for the constants /—3}in. and r=1} in. 
E, = F2=29,000,000 and k = Fieetie Limit — 35,000. Sub- 
stituting these values in the equation, and P= 13,900 Ib., or 
very nearly 2 tons per lineal inch of roller. As the actual load 
upon the nest of rollers, supposing the weight to have been 
uniformly distributed, was about double this amount, it will 
be seen that they were strained nearly up to the limit of 
elasticity of the best of steel, and the fact that they lasted so 
long as they did under this strain may be taken as experiments! 
ethene of the accuracy of the theoretical results above 
ziven. 

. In assuming values for E and k, Ihave been guided by 
the results obtained by Captain J. B. Eads in his exper'- 
ments upon steel for the St. Louis Bridge, and for the value 
of r, I have taken a mean between the two radii of the 


give for the 


:, ) LB e ‘ 


| conical-shaped roller, it being in diameter 24 in. at the small, 


and 5} in. at the large end. 








VICE WITH ADJUSTABLE JAWS. 
WE publish above engravings of a handy form of vice, the 
| jaws of which sre fitted with gripping pieces, capable of ad- 
| justing themselves to tapered work. The particular vice 
illustrated was constructed by the students at the Alex- 
| drowski Technical School. The engravings explain the 
| details fully. 
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EPICYCLIC TRAINS. 

1. “ Epicyciic trains,” or trains of wheelwork 
in which the axes of some of the wheels have, in 
addition to their own proper rotation, a motion of 
rotation round some fixed centre external to them- 
selves, are often useful, and sometimes necessary, 
to the engineer. We have repeatedly found, how- 
ever, that “ seeing through” gearing of this kind 
presented considerable difficulties to those unac- 
customed to examining such trains in motion, and we 
therefore think it worth while to devote a little 
space to the subject, and to show the construction 
of a very simple formula, which ean be applied 
either to find the motion resulting from any given 
train, or to arrange a train so as to give any re- 
quired motion. 

2. The simplest peas case of epicyclic wheel- 
work is represented in Fig. 1, where misa fixed axis, 








and D a wheel fast upon it, A an arm made to revolve 
about m by any suitable mechanism in the direction 
of the arrow, and car ing at its outer end the wheel 
F , of the same size “9 The problem is then to find 
the motion of F relatively to its own axis for each 
revolution of the arm A round m. This motion is 
composed of two parts, one due to the wheel D 
and the other due to the rotation of A. Let us 
take the last first, If the wheel D were removed, 
and A caused to rotate, carrying with jt F, then 
for every revolution of A round m, F will make one 
revolution round its own centre. We should have 
added the word “ obviously” to this last sentence 
had it not been that there are still people who 
deny the exactly similar fact of the moon’s monthly 
rotation, Fig. 2 shows the arm in four different 


Fig 2 TA Se 


+ ofthe 
ae eee, 
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positions during its revolution, and the small index 
arrows show the four corresponding positions of a 
pores in the circumference of the wheel F. It will 
ve seen that at the commencement of the motion 
the mark is to the right of a, it is then above it, 
then to the left of it, then below it, and, finally, 
returns again to its original position. It will also 
be noticed that the point moves in the same diree- 
tion as the arm. Tt may therefore be stated in 
general terms that for every revolution of the arm 
the wheel F makes one revolution in the same direc- 
tion independently of the wheel D. 

3. To see the effect of D upon the motion, sup- 
pose the arm removed, and B (to eliminate en- 
tirely the consequences of the rotation of # round m 
suppose D straightened out into a rack of a len 
equal to its present circumference. Then it is seen 
at once that (the diagrams of D and F being equal), 
the motion of F from end to end of the rack will 
cause it to make one revolution round its own 
centre. If F be moved in the direction of the arrow 
its rotation will clearly be in the same direction as 
that of the arm. 

4. The actual motion received by F will be the 
sum of the two motions explained in the two last 
paragraphs, and will therefore amount altogether 
to two revolutions round a in the direction of the 
arrow for each revolution of the arm in the same 
direction. 

5. The first component pf this aggregate motion, 
namely that due to the arm A, is entirely inde- 
pendent of the size, arrangement, or number of the 
wheels in the train. The second depends upon the 
relative diameters of D and F. If the former is (for 








instance) three times as large as the latter, the mo- 
tion explained in paragraph 3 will amount to three 
revolutions instead of one, and the actual motion 
of F will therefore be 1+3, or 4, revolutions per 


revolution of A. Now, if we put r for the ratio + 


that is the velocity ratio of the wheels considered as 
an ordinary train of mechanism, a for the revolu- 
tion of A in a unit of time, and / for those of F, we 
have at once the equation 
f=a+ar; 
or if /! = revolutions of F per revolution of a, 
then 
fi=le+r 
for such a train as is shown in Fig. 1. 
6. A second axis may be upon 
m and ». If this carries only an idle wheel, the 
velocity ratio remains unchanged, but the direction 
of the rotation which F receives from D is reversed. 
So in the case in which the diameter of F and D 
are equal, the motion of F due to A will be exactly 
neutralised by that due to D, and F will not rotate 
at all, but vy pertoon-¢ ‘motion of transla- 
tion” round m. 
ciently shown by the index arrow in Fig. 3. If 
4 = 3 (as in par. 5), then F will receive on ac- 
count of D three revolutions in the opposite direction 








due to the arm, and the net result will be that F 


will ‘make two rotations in the te direction 
to the arm for each oneof the arm itself. If we 
consider rotation in the same direction as A positite 
and in the opposite direction then to obtain 
the motion of F for a train with three or any odd 
number of axes, we have only to alter the sign of 
oo second term of the equations in (5), and we 
ave 
fma-ar fie=l--r; 

the results will be negative or positive according as 
r is greater or less than unity. 

7. We have sup hitherto that D, the first or 
driving wheel of the train, is fixed; it may, how- 
ever, make any number of revolutions unit of 
time in either the same direction as, or the opposite 
direction to, A. The motion of F due to such 
motion of D has to be added to or subtracted from 
the aggregate motion already found. If r, as before, 
be the velocity ratio of the whole train, considered 
simply as a train of wheelwork, without reference 
to its epicyelic properties, and d the number of 
revolutions of D in a unit of time, then F receives 
dr revolutions per unit of time solely on account 


of the motion of D, and this quantity must be | 7 
the others in | The 


laced, with its proper sign, 
the equation for /- if D revolves in same direction 
as A, and there be two, or any even number of axes, 
then the motion of F will be im the opposite direc- 
tion to that of A, and dr will have a negative sign. 
If under the same circumstances the number of 
axes be odd, then F will revolve in the-same direc- 
tion as A, and the sign of dr will be positive. If D 
revolve in the opposite direction to A, of course the 
signs will be exactly reversed. 

8. The relative position of the axes does not in 
any way alter the resultant motion of the train. 
The centre of F, the last following wheel, very 
often coincides with that of D, the first driver. In 
such a case it is only necessary to note that, of 
course, they must be counted separately in finding 
the number of axes. 

9. We are now in a position to state the general 


In this form it enables the motion of the last wheel 
in any given train to be found when the velocit 
ratio of that train is known. The first term 
cts go yor The second term is + for an even 
pum of axes, and — for an odd number, The 
sign of the third term is for 
Even No. Odd No. 
ates. axes. 
D revolving in same directionasA = — + 
opposite 


” ” + » $0 
10. When the equation is to be used in designing 
a train, / being known and r wanted, we have 


a bak 
stetd 
the a in the denominator having the same sign as 
the a r above, and the d as the dr. 
_ lL. One or two examples may make the applica- 
tion of these formule more easy : 
(a) D fixed, D2¥ so thatr—1,—three axes, A 
ag twelve revolutions per minute then 
+62-0,—s0 that F does not re- 
ye have already seen in (6). 
(4) & seven revolutions per minute, D 
-Mnakes five in same time in opposite direc- 


tion, two axes, ra then 






f=7 oxo eee as 
so that F makes twenty-five revolutions 
per minute in same direction as A. 

(c) A makes five revolutions per minute, D seven 
revolutions in same direction, two axes, F 
required to make two revolutions per minute 
in direction, then the required 

velocity ratio of the train, 


—2-5 
rm 7 a8 
D fixed, three axes, F to make one twenty. 
“ five hundredth of a revolution for each revo- 
Intion of A, then d7=0, and 
stop! 2499 
‘ rt ok 2500" 
This velocity ratio would be given by twopairs 
of wheels, one having the ratio 3 and the 
4 
other a and illustrates the application og 


areretic trains for producing very slow 
m which could not be produced by 
ordinary wheelwork without an inconvenient 
number of axes or arrangement of wheels, 





Tas Untrep States Si¢s at Senvicz.—The Boston Board 
of Trade has adopted utions urging an extension of the 
American Signal Service and a display of storm signals at 
all the ports, capes, and lands of the United 
States. As all this cannot be done without money, ——- 
is a to, to increased appropriations to secure 

ppealed make 

A Qurmnatanxy Liontnovss.—A lighthouse intended for 
erection on Cape Capricorn, Queensland, is being fitted on 
the reserve at Deishane. The tower will be 26 ft. in height 
with a diameter of 17 ft. at the base, and it will stand upon 
a base-plate of cast iron. The frame is of hard wood. The 
sité selected stands 300 ft. above the sea level. Two cottages 
‘intended as residences for the light-house keepers have been 
fitted up and are ready for shipment. 

A Patrapsrymta Burpes.—A new bridge over the 
Schuylkill at Callowhill-street, Philadelphia, is approaching 
com The masonry work has been entirely completed 








with the exception onthe river bank, 
which, itis ex; im about a fortuight. 
the hon main span, 

which i 848 ft. from completed 
a are also being 


aupemes> PREITY: 


‘ 
tax Tron.—The total exports of iron of all deserip- 
tions 1 Belgium in September amounted to 25,855 tons. 
i an or 11,728 tons, as com- 


withthe corresponding figures for September, 1573, 
t a decrease of 2830 as compared with the correspond- 
ing figures for , 1872. In the total ee © 

ates 


September this year rails for 7418 tons, and p 
for 2760 tons. "about tons of Belgian jron went to 
England in September. 


Americas Srgampoats—Mr. Burnet, Supervising In- 
spector-G 1 of Steamboats in the United States, has just 
made bis for 1878 to the Secretary of the Treasury. 
It appears the number of steamboats inspected by Mr. 
Burnet in 1873 was 3743, as compared with 2048 in 1#69. 
The total number of lives lost from all causes in connexion 
with American steamboats in ee while the mma 

e the four i ing was 356. 
average for po years y — | 








equation for any epicyclic train, viz. : 
f=atartdr. 


involved a lives last 
year. 
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DRAW-SPANS AND THEIR TURNTABLES.* 
( Concluded from page 408). 

Tus summary of the process of proportioning a turntable 
in which the weight is to rest entirely on the outer wheels, 
is as follows. After adopting size and tread of wheel, adjust 
diameter of the table so that the wheels will not be over- 
loaded. Combined with this, however, is the consideration 
that the span should rest om the circulsr girder at four points 
exactly equidistant from each other. Where possible, there- 
fore, the central panel should be exactly the same length as 
the width between chord centres, and the four pier posts will 
then rest on the table in a perfect square, the diagonal of this 
square being the diameter of the turntable. Thus, suppose 
the distance between chord centres of the trusses is 16 ft., 
then the centre panel should also be 16 ft., and the diameter 
of the wheel circle </ 162+ 167=22,627 ft. This secures 
absolute equality in the distribution of the weight. Should 
the weight become too great per wheel, or the span be too 


long for the diameter of the table as thus fixed, the wheel | 


tread may be widened (a greater tread than 10 in. is not ad- 
visable) or the wheel circle may be enlarged. In this last 
case, the span may be carried on cross girders, resting on the 
quadrant points. 

Assuming that the whole of the dead and live load borne 
by the centre pier, during the passage of a train, can be 
thrown upon eight of the wheels, two at each corner, propor- 
tion the wheels to suit this strain, and the sectional area of 
the wheel-flange, as thus determined, multiplied by 1.8, will 
be sufficient for the tread sections of the base ring and the 
main circular girder. To obtain the area of the top and 
bottom flanges of the circular girder, it is sufficient to con- 
sider it as unsupported by the two wheels immediately under 
the main posts, and the girder as a beam with its bearings over 
the adjacent wheel on each side. 

In order that the load may be so distributed over all the 
wheels, that those furthest from the points where the truss 
rests on the table shall bear while the draw is turning at 
least one-half of the weight borne by those immediately under 
the posts, it is necessary to shorten the upper flange of the 
table at the four points equidistant from the post feet, sufli- 
cient to give an upward spring to the girder under them 
equal to one-half the deflection due to the weight on the 
post, acting asa distributed load over a quarter segment 
of the girder considered asa straight beam, supported in the 
middle, and uniformly loaded. The,weight of the span in 
foreing down this upward curvature transmits the proper pro- 
portion of pressure to the further wheels. 

To obtain the power required and its most economical 
multiplication for hand-power, or ae as follows: for sum 
of resistances at centre line of wheels—multiply, in pounds, 
weight of draw-span and main circle plus ‘half the weight of 
wheels and spider frame, by 7 and divide by 1000, the result 
will be the constant of frictional resistance to be overcome at 
this point. Multiplying this constant by the length ofa 
quarter segment of the wheel circle and dividing by 10,000 
will give the number of minutes required for one man to 
open the draw. 

fo obtain the most economical multiplication of power, 
divide this constant by 40 for each man intended to be used 
in working the draw. 

For example: take a 360 ft. draw-span weighing 
700,000 lb., diameter of table 254 ft., the constant of resist- 
ance at wheel line is,/0.9V0*“ — 4900 tb. ana “0 X 20. 

tuuu 10,000 
9.8 minutes are required for one man to open or shut the draw. 
Four men can open it in 24 minutes, and the multiplication 


of power should be a = 30.6; 


or if only two men can 
x 
be afforded, the time of opening will become 5 minutes, and 
the muitiplication of power ona = 61.2. Where steam is 
x 
© be used, the gearing should be calculated for a piston speed 
£200 ft. per minute, with 50 Ib. pressure in the cylinder. 

In designing a centre pin turntable, the weight may be 
carried into the pin, either by a single cross girder, a suspended 
circular or square girder frame, or by either of these last 
resting on struts instead of being carried by rods. In either 
case, however, there should be a circle of steadying or trailing 
wheels, in order to keep the span level while turning, and 
this cirele should have about the same diameter as would be 
required for a wheel-bearing table, as it is tolerably certain 
that sooner or later the wheel circle will carry a large 
portion of the weight. The bearing surface of the centre pin 
should beso large that the weight of draw and circular 
girder will not be sufficient to grind out the unguent while 
rotating, or in other words should not exceed 800 Ib. per 
equare inch. 

To obtain the frictional resistance at circumference of 
centre-pin, multiply, in pounds, weight of span and circular 
girder plus half weight of wheels and spider frame, by 90, 
and divide by 1000. 

To obtain the time required for one man to open the draw, 
multiply the constant thus found by one-fourth the circum- 
ference of the centre-pin and divide by 10,000. 

i The most economical multiplication of power is obtained 
as before, by dividing the frictional resistance by 40, for each 
man to be employed. 

To illustrate : taking the same case as before, of a draw 


7 00,000 
weighing 700,000, we haved 9 x .7854=33 in. for dia- 


700,000 x 90 

1000 
One-fourth the circumferential distance is 
63,000 x 2.16 , 
oo _ = 13.6 minutes are 


meter of centre-pin ; and for frictional constant, 
=§3,000 Ib. 
25.9im., or 2.16 ft. ; therefore had 
1¥,vuU 
required for one man to open the draw, and, taking four men 
as before, son = 400 per cent. is the proper multiplication 
x 

© Paper read by C. Shaler Smith, C.E., before the American 
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of power. Multiplying to 40 by means of gearing, the diameter 
of the rack circle to give the necessary leverage should be 
274 ft., and that this diameter is the shme as required for the 
204 ft. wheel-bearing table, previously calculated, is evidence 
that the power is sufficient for the weight, whether carried on 
the centre-pin or transferred to the trailing wheels by the 
settlement of the centre. 


combination of the two systems with an adjustment by which 
a greater or less proportion of weight may 
the wheels to the pin, or vice versd ; some of the finest turn- 
tables in this country are built upon this principle. 

In conclusion, the writer deems it proper to, state in refe- 
rence to the three methods of proportioning draw-spans 
mentioned, that while the last is undoubtedly the most 


to the two first do their work thoroughly and well, and seem 
likely to last as long as any more modern system. 

Mr. Clemens Herschel :—I have been much interested in 
the paper just read, particularly in that part which refers to 
the calculation of the strains in drawbridges. I have re- 
cently completed such a process, and although the problem 
is an intricate one, there 1s no great difficulty in it. I will 





Society on this subject. 

Mr. Charles Macdonald :—I have prepared a note on the 
—s friction of drawbridges where the weight is carried 
entirely on the centre, which may be of interest in connexion 
with this paper. We have before us* what many will re- 
cognise as the remains of a Sellers’ centre, used extensively 
for turntables and drawbridges to reduce friction, the material 
of which it is constructed is steel throughout. The conical 
rollers are turned to accurately fit in the grooving of the 
bases or rings, the up one of which receives the weight 
to be revolved, and olen one rests on a cast-iron seat 
having a semispherical bearing on the lower side, which per- 
mits sufficient rocking motion to prevent cramping in the 
steel-box. 

This particular specimen came to grief under an ex- 
traordinary press of business, at the Point-street drawbridge, 
Providence, R.I., and is submitted as an illustration of what 
may not be done under similar circumstances. The Point- 
street bridge has been described elsewhere, and it is only 
necessary to refer to the’accompanying sketcht to understand 
the method adopted in transferring the weight of the bridge 
to the centre. It will be observed that there are four radial 
arms, at the extremities of which the trusses are supported, 
they in turn are combined upon a central bell-sha cast- 
ing, which rests upon the upper portion of the steel roller 
box, the lower portion of the box resting upon the rocker 
casting above referred to. These rollers carry an average 
— of 300 tons, and as there are twenty-two of them, 
each 3} in. long, there must have been a strain of nearly 


been uniform upon each. Mr. Sellers,t the maker of these 
centres, informs me that he considers himself perfeetly secure 
with a load of 3} tons per lineal inch, providing the bearing 
surfaces upon the upper and lower sides of the boxes are 
turned to fit with perfect accuracy. He says the thickness 
of the boxes is not sufficient to prevent any unevenness in 


surfaces in which the rollers revolve. 


castings were not turned smooth in a lathe, but being dry 
sand castings made with special care, I considered at the 
time that the bearings were quite good enough. Unmis- 
takable failure has tsken place, however, and I am not pre- 
pared to dispute Mr. Sellers’ opinion, that one of the causes 
is due to imperfect fitting; but in my judgment the control- 


* Referring to the parts of a drawtriige pivot presented. 
+ From Exoryeraine (London), March 2ist, 1873. 





J Of William Sellers and Co., Philadelphia. 








Where the foundations are bad, it is advisable to use a | 


transferred from | 


| members are quite equal to the task. 


correct and the safest, yet large drawbridges built according | 


endeavour at some future day to contribute a paper to the | 


4 tons per linea! inch of rojler, supposing the loading to have | 


the bearing from being transmitted through to the grooved | 


In this case the bearing surfaces on the upper and lower | 


ling defect is to be found in the excessive load upon the 
rollers. 

The Point-street draw has been opened for the passage of 
river craft from 100 to 175 times per day, and at certain 


| periods of the day it is not allowed to remain closed morc 


than two minutes atatime. This box of rollers was sub- 
jected to 50,000 revolutions before reaching its present con- 
dition, and under such a load I am not surprised that it 
refused to remain longer on duty. 
The question as to what is a safe load upon such rollers is 
a very important one, and a theoretical discussion of it might 
prove somewhat difficult, although I doubt not some of our 
Practically, I would 
suggest drawing in fine lines, a full-sized circle having a 
diameter equal to that of the roller at the centre, and tangent 
to it a straight line. Then by measuring the length of tan- 
gent visibly in contact with the circle, we may assume that 
tor all practical pur; this is a plane surface capable of sus- 


| taining a load equal to, say, 16 tons per square inch, which is 


ot by any means excessive for the material in use. This 

would give for the present case a load or 2 tons per lineal 
inch of roller, about half what it bas been subjected to, and 
quite within a safe limit, even for cases hike the Point- 
street draw bridge, where the motion is almost continuous at 
times. 

It is not necessary for me to add anything by po 4 of eom- 
mendation to the admirable contrivance Mr. Sellers has given 
us in these steel centres ; they are too well known to require 
that. Failure in the nt case can only be attributed to 
excessive loading, —~ pasibly, as Mr. Sellers suggests, to 
imperfect application of the load. : 

Since presenting the above I have seen a theoretical in- 
vestigation of the strength of friction and expansion rollers, 

ublished in the Journal of German Engineers for April, 1574, 
Berlin. The resultant formula from which the value of 
anapplied load may be obtained is therein expressed as 

32 


follows : 
1 1 
p=\| . 
9g ( E, sd m. 


In this, P is the load which may with safety be applied 
upon @ cylindrical roller whose ius is r and length /, E, 
and E, are moduli of elasticity of the roller and bedplate 
respectively, and k is the safe compressive strain per square 
inch that can be sustained by the material of which the 
roller is corm If we apply this formula to the case 
before us, we have for the constants /=3}in. and r=1} in. 
E, = E2=29,000,000 and &k = —s =35,000, Sub- 
stituting these values in the equation, and P= 13,900 Ib., or 
very nearly 2 tons per lineal inch of roller. As the actual load 
upon the nest of rollers, supposing the weight to have been 
uniformly distributed, was about double this amount, it wil! 
be seen that they were strained nearly up to the limit of 
elasticity of the best of steel, and the fact that they lasted so 
long as they did under this strain may be taken as experimental 
oviense of the accuracy of the theoretical results above 

iven. 

. In assuming values for E and k, Ihave been guided by 
the results obtained by Captain J. B. Eads in his exper'- 
ments upon steel for the St. Louis Bridge, and for the value 
| of r, I have taken a mean between the two radii of the 
eonical-shaped roller, it being in diameter 2} in. at the smail, 
and 34 in. at the large end. 








VICE WITH ADJUSTABLE JAWS. 
| We publish above engravings of a handy form of vice, the 
| jaws of which are fitted with gripping pieces, capable of ad- 
| justing themselves to tapered work. The particular vice 
| illustrated was constructed by the students at the Alex- 
| drowski Technical School. The engravings explain the 
| details fully. 
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EPICYCLIC TRAINS. 

1. “ Eprcycuic trains,” or trains of wheelwork 
in which the axes of some of the wheels have, in 
addition to their own proper rotation, a motion of 
rotation round some fixed centre external to them- 
selves, are often useful, and sometimes necessary, 
to the engineer. We have repeatedly found, how- 
ever, that “seeing through” gearing of this kind 
presented considerable difficulties to those unac- 
customed to examining such trains in motion, and we 
therefore think it worth while to devote a little 
space to the subject, and to show the construction 
of a very simple formula, which ean be applied 
either to find the motion resulting from any given 
train, or to arrange a train go as to give any re- 
quired motion. 

2. The simplest possible case of epicyelic wheel- 
work is represented in Fig. 1, where m isa fixed axis, 





and D a wheel fast upon it, A an arm made to revolve 
about m by any suitable mechanism in the directi 

of the arrow, and carrying at its outer end the wheel 
F, of the same size as D. The problem is then to find 
the motion of F relatively to its own axis for each 
revolution of the arm A round m, This motion is 
composed of two parts, one due to the wheel D 
and the other due to the rotation of A, Let us 
take the last first, If the wheel D were removed, 
and A caused to rotate, carrying with jt F, then 
for every revolution of A round m, F will make one 
revolution round its own centre. We should have 
added the word “ obviously” to this last sentence 
had it not been that there are still people who 
deny the exactly similar fact of the moon’s monthly 
rotation. Fig. 2 shows the arm in four different 
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positions during its revolution, and the small index 
arrows show the four corresponding positions of a 
point in the cireumference of the wheel F. It will 
be seen that at the commencement of the motion 
the mark is to the right of #, it is then above it, 
then to the left of it, then below it, and, finally, 
returns again to its original position. It will also 
be noticed that the point moves in the same diree- 
tion as the arm. It may therefore be stated in 
general terms that for every revolution of the arm 
the wheel F makes one revolution in the same diree- 
tion independently of the wheel D. 

3. To see the effect of D upon the motion, sup- 
pose the arm removed, and also (to eliminate en- 
tirely the consequences of the rotation of 2 round m 
suppose D straightened out into a rack of a lengt 
equal to its present circumference. Then it is seen 
at once that (the diagrams of D and F being equal), 
the motion of F from end to end of the rack will 
cause it to make one revolution round its own 
centre. If F be moved in the direction of the arrow 
its rotation will clearly be in the same direction as 
that of the arm. 

4. The actual motion received by F will be the 
sum of the two motions explained in the two last 
paragraphs, and will therefore amount altogether 
to two revolutions round a in the direction of the 
arrow for each revolution of the arm in the same 
direction. 

5. The first component pf this aggregate motion, 
namely that due to the arm A, is entirely inde- 
pendent of the size, arrangement, or number of the 
wheels in the train. The second depends upon the 
relative diameters of D and F. If the former is (for 








instance) three times as large as the latter, the mo- 
tion explained in paragraph 3 will amount to three 
revolutions instead of one, and the actual motion 
of F will therefore be 1+3, or 4, revolutions per 


revolution of A. Now, if we put r for the ratio + 


that is the velocity ratio of the wheels considered as 
an ordinary train of mechanism, a for the revolu- 
tion of A in a unit of time, and f for those of F, we 
have at once the equation 

J=a+ar; 
or if 7) = revolutions of F per revolution of a, 
then 

fi=zile+r 

for such a train as is shown in Fig. 1. 

6. A second axis may be p upon A between 
m and #. If this carries only an idle wheel, the 
velocity ratio remains , but the direction 
of the rotation which F receives from D is reversed. 
So in the case in which the diameter of F and D 
are equal, the motion of F due to A will be exactly 
neutralised by that due to D, and F will not rotate 
at all, but Ay rete + eee: tae 
tion” round m. nature of this motion is suffi- 
ciently shown by the index arrow in Fig. 3. If 


, = 3 (as in par. 5), then F will receive on ac- 


count of D ¢hree revolutions in the opposite direction 








to the arm for each revolution ofthe arm, One of 
these will be neutralised by the rotation it receives 
due to the arm, and the net result will be that F 
will ‘make two rotations in the opposite direction 
to the arm for each one of the arm itself. If we 
consider rotation in the same direction as A positite 
and in the opposite direction negative, then to obtain 
the motion of F for a train with three or any odd 
number of axes, we have only to alter the sign of 
— second term of the equations in (5), and we 
ave 
fma-ar fi=l=—-r; 

the results will be negative or positive according as 
r is greater or less than unity. 

7. We have supposed hitherto that D, the first or 
driving wheel of the train, is fixed; it may, how- 
ever, make any number of revolutions per unit o 
time in either the same direction as, or the opposite 
direction to, A. ‘The motion of F due to such 
motion of D has to be added to or subtracted from 
the aggregate motion already found. If r, as before, 
be the velocity ratio of the whole train, considered 
simply as a train of wheelwork, without reference 
to its epicyclic properties, and d the number of 
revolutions of D in a unit of time, then F receives 
dr revolutions per unit of time solely on account 


of the motion of D, and this quantity must be | 7% 
the others in | The 


laced, with its r sign, 
the equation for /. ft D revolves in same direction 
as A, and there be two, or any even number of axes, 
then the motion of F will be im the opposite diree- 
tion to that of A, and dr will have a negative sign. 
If under the same circumstances 
axes be odd, then F will revolve im the same direc- 
tion as A, and the sign of dr will be positive. If D 
revolve in the opposite direction to A, of course the 
signs will be exactly reversed. 

8. The relative position of the axes does not in 
any way alter the resultant motion of the train. 
The centre of F, the last following wheel, very 
often coincides with that of D, the first driver. In 
such a case it is only necessary to note that, of 
course, they mast be counted separately in finding 
the number of axes, 

9. We are now in a position to state the general 
equation for any epicyclic train, viz. : 







the number of |T* 


In this form it enables the motion of last wheel 
in any given train to be found when the velocity 
ratio of that train is known. ‘The first term is 
always positive. The second term is + for an even 


pum of axes, and — for an number, The 
sign of the third term is for 
Even No. Odd No. 
axes. axes. 
D revolving in same direction as A : + 


” Opposite ” =a 
10. When the equation is to be used in designing 
a train, / being known and r wanted, we have 


r= f-4 
etd 

the a in the denominator having the same sign as 
the a r above, and the d as the dr. 
_ LL. One or two examples may make the applica- 
tion of these formule more easy : 

(2) D fixed, D=¥ so thatr=—1,—three axes, A 

aking twelve revolutions per minute then 
W02=-0,—80 that F does not re- 
6 as we hi moped y seen in (6). 5 
revolutions per minute, 

4 #90 Tagine, time in opposite direc- 
tion, two axes, ae i then 








f=7 oe oe ass 
so that F makes twenty-five revolutions 
per minute in same direction as A. 
(c) A makes five revolutions per minute, D sever 
revolutions in same direction, two axes, F 
required to make two revolutions per minute 


in opposite direction, then the required 
velocity ratio of the train, 
y —2-5 
r= 5-7 = 


D fixed, three axes, F to make one twenty. 
so ‘five hundredth of a revolution for each revo- 
lution of A, then dr=0, and 


reo — 1 _ 2499 
; ro rm y =35 our 
This velocity ratio would be given by two pairs 


of wheels, one having the ratio i and the 


other a and illustrates the application og 


ape trains for producing very slow 
m which could not be produced by 
ordinary wheelwork without an inconvenient 
number of axes or arrangement of wheels. 


Tue Ustrep States S1¢N a1 Service.—The Boston Board 
of Trade has adopted resolutions urging an extension of the 
American 1 Service and a display of storm signals at 
all the 1 porte, capes, and lands of the United 

As all thie can 





States. not be done without money, oe 
is appealed to, to make increased appropriations to secure 
desired objects. 


A Qurznstasp Liantnovss.—A lighthouse intended for 
erection on Cape Capricorn, Queensland, is being fitted on 
the reserve at Beiebane. The tower will be 25 ft. in height 


f | with a diameter of 17 ft. at the base, and it will stand upon 


a of cast iron. The frame is of hard wood. e 
site selected stands 300 ft. above the sea level. Two cottages 
intended as residences for the light-house keepers have been 
fitted up and are reedy for shipment. 


Patraperrma Barver.—A new bridge over the 
allowhill-street, Philadelphia, is approaching 
wen entirely completed 






Brtorax Taox.—The total exports 6f iron of al] deserip- 
tions from Belgium in gry 25,356 tons. 
istotal gy augmentation or 11, ons, a4 com- 
=p the corresponding figures for Se ber, 1873, 
it a decrease of 2830 as with the correspond - 
ing figures for , 1872. In the total 7! to 
ber this year rails for 7418 tons, and plates 
for 2760 tons. About tons of Belgiaw iron went to 
England in September. 


Amentcas Sreampoats-——Mr. Burnet, Supervising In- 
General of Steamboats in the United States, bas just 


It appears the number of steamboats inspected by r. 
Burnet in 1873 was 3743, as compared with 2 iD, 
The total number of lives lost from all causes in connexion 
with American steamboats in 1873 was 222, while the annual 
average for the four years immediately ing was 256. 
Snags, wrecks, and sinking involved a of 86 lives last 





f=atartédr. 
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SEMI-PORTABLE ENGINE AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. ROBEY AND CO., LIMITED, ENGINEERS, LINCOLN. 
































THE SMITHFIELD CLUB SHOW. 


THose of our readers who have for years past been regular 
visitors at the Smithfield Clab Show can, we think, scarcely 
have failed to notice the increasing inflaence on this winter 
exhibition of the summer meetings of the Royal Agricultural 
Society. Year by year these summer meetings have in- 
creased in importance, and this fact, coupled with the op- 
portunities they offer for showing machinery in motion, has 
naturally led to their being selected by agricultural engineers 
as the best places at which to introduce novelties to public 
notice. At least it is only in this way that we can account 
for the decrease in the number of new things shown at the 
Smithfield meeting—a decrease which has, during the last 
few years, become very marked. The show which, during 
the present week, has been held at the Agricultural Hall, 
forms no exception to this rule, for although the machinery 
exhibits are this year nearly as numerous as ever, yet there 
are in the whole collection but very few things indeed which 
are really new. Such new things as there are, in fact, are, 
with few exceptions, novelties of detail, and the most 
noticeabie feature in connexion with the exhibits is the 
steady improvement which they indicate in the character 
of the workmanship. It is not so many years since, as 
most of us will remember, the workmanship of agricultural 
engineers was regarded very slightingly by mechanical en- 
gineers generally, and the exhibition of a portable engine 
of good proportions, and reasonably good workmansaip, was 
regarded as something to be talked about. Now, however, 
this state of affairs is entirely changed, and bad work on 
portable engines is the exception rather than the rule. 
There are, in fact, no manufacturing engineers who possess 
finer works, better plant, or greater facilities for the execu- 
tion of good work on a large scale, than our leading tirms 
of portable engine builders, while the smaller makers have, 
during the past few years, made a steady progress in the 
design and mechanical construction of their ewzines, which 
speaks most highly in favour of the advantages derived from 
the numerous exhibitions and competitions in which agri- 
cultural engineers take part. Leaving these generalities, 
however, we must describe such novelties as we have 
noticed during the present week at the Smithfield Club Show. 


Sream-PLovenmne Macnrvery anp Traction Exornes. 


Of steam-ploughing engines there are this year but two 
exhibitors at the Smithfield Show, namely, Messrs. J. 
Fowler and Co., of Leeda, and Messrs. J. and F. Howard, 
of Bedford. At Messrs. Fowler's stand the chief novelty is 
a steam-ploughing engine of 6-horse power, this engine 
forming part of a set of small double-engine tackle, which 
Messrs. Fowler are now introducing. In general design this 
six-horse engine, which has a 7} in. cylinder with 10 in. 
stroke, resembles Messrs. Fowler's larger ploughing engines 
for the double-engine system. The rope drum is under the 
boiler as usual; but its attachment is so arranged that it 





(For Description, see Page 453.) 





















































can be readily removed when the engine is required for 
other work than ploughing, provision} being also made for 
easily shifting the fore-axle so as to reduce the wheel base 


amount of work with a roundabout tackle, which involves 
| a considerable loss of power through the length and the 
bends of the rope, and a larger engine naturally increases 


to that of an ordinary six-horse traction engine. The de- the difficulties of shifting the apparatus from field to field, 


tails of the engine are all extremely simple, and we notice 
amongst other points that the straps are made of 
cast iron. This is a modification which might be widely 
imitated with advantage. So far as our own experience 
goes, cast-iron straps wear far better than those of gun- 
metal ; and we beliete that it is only prejudice which has 
prevented their general use. We may remark, by the way, 
that Mr. F. W. Webb is now regularly adopting cast-iron 
eccentric straps on the London and North-Western Rail- 
way. In producing-« double-engine tackle of only 6-horse 
power, the intention of Messrs. J. Fowler and Co. is to offer 
to small farmers the means of applying steam to the culti- 
vation of their lands. With all the improvements lately 
introduced in the construction of the roundabout tackle, it 
is now well acknowledged that such tackle cannot be used 
to advantage unless a traction engine is employed for work- 
ing the machinery. But, in that case, the price of a com- 
plete tackle approaches the cost of the set now brought 
before the public, so that the well-known advantages of a 
double-engine apparatus, as compared with roundabout 
tackle, are obtained with a trifling increase in the first cost 
of the apparatus. 

Whilst ploughing, the engines of which we have just been 


speaking will give off from 20 to 24 horse power with perfect | 


ease, pulling an ordinary three-furrow plough or five-tine cul- 
tivatorin heavy land, and doing seven or eight acres of plough- 


ing, or ten or twelve acres of cultivating, in ten working nours, | 


including all removals, even in small and badly shaped fields 
A much larger engine would be required to do the same 


and causes additional loss of time and money. For thrashing 
purposes these new engines of Messrs. Fowler's are of exactly 
the ordinary size and power, and being capable of being 
worked expansively by thelink-motion they should give goo: 
results as regards economy of fuel, while in consequence of 
being self-moving they possess great handiness, and can be 
applied at a moment's notice for this and similar purposes. 
Taking off the winding drum and rope, the engine becomes, 
as we have already stated, a perfect light traction engine, 


absolutely required for this special purpose. It is thus 
capable of doing any kind of farm work in the line of haul- 
ing which may be required. The tackle is confidently recom- 
mended by Messrs. J. Fowler, and we believe that it wiil 
serve a gvod purpose in introducing steam ploughing appa- 
ratus for smaller holdings. The improvements lately intro- 
duced in the roundabout system have increased ite effective 
ness, no doubt, bat also their first cost. The new plant is 
nearly as cheap as a roundabout tackle, with the advantages 
| of adouble engine set, and such an apparatus is sure to make 
its way, although when the necessary capital is forthcoming 
| the larger sets of double engine tackle will of course do the 
| work at a cheaper rate on account of the less proportional 
cost 6f attendance. Besides this small ploughing engiue 
| we noticed at Messrs. J. Fowler and Co.'s stand a self- 
| moving farm engine, of 8-horse power, for traction aod 
thrashing purposes, as well as for working Messrs. 
Fowler's roundabout tackle, which is represented at 
| the Smithfield Show by their windlass with horizontal 


without any parts, nor carrying any weight, which is not 
} 
| 
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winding druma, a self-moving anchor, a three furrow balance 














plough, and a five-tine turning cultivator. The new wind 
lass, which by the horizontal posit of the drums does 
away with the snatch-block, sa g thereby considerable 
tear and wear, anda great deal of trouble i tling wo 
the tackle, has since the last Bedford Show fully proved its 
advantages We give this week a perspective view f it on 
pave 454. 

Finally we noticed at Messrs. Fowler's stand one of their 
fine 16 horse power engines belonging to a double engine set 
this engine being of the type yt mmeonl y : 
large holdings, or wor g for hire, and w is now too wel 
kn« . t ° r arn 4 i 

M s. J. and F. Howard show A il Hal 

on f rw 1s for steam t ind- 
about system, of the tvy t it m at the 
Ledford Show, a I ale : ’ and 59 of 
he present volume The details of this windlass appear 
rather iight it as it wast v de ed by usin connexion 
with the Bedford Show, it w t - for us to do 
more than refer t it here. LB the si this windlass 
M re. Howar w e oft traction engines with the 
eugine pr fixed the f plate behind the boiler in the 
aa way as t ‘ rt 4 llustrated on 
pax 5 t : t volum 

esides those of Messrs. Fowler and Messrs. Howard, the 
only self loving ¢ i s exhibited at the Smithfield Show 
this year are those of Messrs. Aveling and Porter. This 
firm #how two eng _a 10-horse and a 6-horse, both of 
excellent workmanship, but both of the regular patterns 
made by the firm, and therefore not requiring special descrip- 
tix here, Messrs. Aveling's 6-horse engine is shown 
mounted in a wagon, and in the construction of this wagon 
there is a point of design worth notice. As ordinarily con- 
structed, wagons for use with traction engines have th 
wheels set to the same ga this gauge being such that 
they run in the cents of the track made by the engine 
whee In soft ground, however. the front wheels not un- 
frequently cut a deep rat in which the hind wheels have to 
ru thus) reas gw the tractive t stances. lo avoid this, 
Mesa 4 r and Porter have made the wag now ex 
t ted w i the wheeis set t fferent gauges, the for« 
“ *i ert her t nt I i is show 

I , Which we sh on pa $54 The suges 
it f " hind whe \ uct such that they each 
res pe vely ver half track eng wheel 
l ay : a ‘ I r ma r me ‘ have ha 
€ t e ot act Z s will a} ate ti 
f the altera 
I CABLE AND Fix ENGINE 

I e spea y ol thes I we ¥ ion, as the 
j ‘ g event co ted with Show innounce 
! tma by lea ns of a i of 10 per 
‘ in the 7 sof 1 i é es It rmina 
t ke the redu 4 t i OWN 
t r : t t but 
it has ' eleas t € " \ t it 
aff . e] en of € . t ably 

f far t of r aaes 

Ar ; 8 a at \ i 
tural i ‘ ‘ i f nevel 
| s of ‘ i “Ww “ ry ip 
{ " g estand of M ( s é 
“ it . | r ‘ | ' tal 
t ft I est m™ { r ¢ iti el 
£ ‘ ir bei of a ‘ ‘ illustrate 

162 i he | i t ! 
‘ a ¢ 1 lat 
r ft { th : I es i ine ! t 
x tI pear \s h ® the ene! 
wi is very neat Wil : s r 
gray “ . , ee! “ . 1. ‘Lhe 
ape od ud guides is a n r pers 
t view They are of cas i I len 
I so that they have th peara i 
pl wit he be ate I forme a | lof te 
i t inner e, « t f ea be \ 
w intersunk ew #0 that it « i tie 
Yi ead drawn ihe ex i t l by 
t ua ex | in or ‘ 
‘ st shown by Messrs. ( ‘ 
Bi ioe ' i if ‘ al e! Phi r Was 
i tra anu iu v wwes 44 ana 
of res tvolum n wer ' y : that 
‘ { sivwadnyg features « . ry t ry { 
bite vy being allowed the er tor _ 
4 t the expa nh gea As © it 
the workmanship is of the highest 5 
design generally is work out w tta : at 
to points of detail for which Me a. Shutcl 
w h's engines have long been note i ‘ r 
shown by this firm at the Agricultural Hall a four-horse 
semi -fixed and eight- horse portal ths it 
iron crankshaft brackets connected to tt lera by tic 
rods. The portable also has the hind wheels ted o 
short axles fixed to the sides of the fr x t lan de 
scribed by us in our account of the Heutord ' are 
iiof the present volume 
Mr. Burrell, of Thetford, does not va me 
e t veur a 1 ted iv ’ 
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port, shows a veriical engine, noticeable only for its having | 
a straight @ywheel shaft and dise crank, instead of the 
crankshaft usually fitted to engines of this type, while near 
it Mesers. Davey, Paxman, and Co., of Colchester, exhibit 
two examples of their well-knowp verticals with the Pax 

These engines are particularly well made, and 
rts of their per- 


man boiler 
we continue to hear very favourable rep: 


formance Messrs. Day Paxman, and Co. also show 
‘ 
f 





¥, 

~ } 
their feed-water heaters, illustrated and de- | 
scribed on page 510 of our sixteenth volume, and in con. | 





examp) Ss ¢« 


nexion with these we may mention that it is found prefer- | 
able to apply these heaters with the currents of steam and 
water travelling in the reverse direction to that indicated on 





the steam should enter the top, and be led away at the 
bottom, while the water to be heated should rise up through 
the heater. A portable engine fitted with link motion, 
which is also shown by Messrs. Davey, Paxman, and Co., 
is provided with their other form of heater, illustrated by 
us on page 92 of our sixteenth volume, Fig. 3 of the en | 
gravings then given showing the manner in which the 


| 
engraving to which we have referred, that is to say, | 
| 
i 


heater is applied in the engine now exhibited. 

Messrs. Holmes and Sons, of Norwich, show a portable 
engine of their ordinary pattern, to which they have now 
added a feed-water heater, arranged at the side of the boiler 
in a somewhat similar manner to Messrs. Brown and May’s 
rhe feed water is pumped through this heater on its way to 
the boiler, the heater consisting simply of a casting tra- 
versed by the exhaust pipe, and by a return pipe, which is 
led from the exhaust near the smoke-box and back through 
the heater, and is then connected with the return pipe, 
through which the excess of feed water passes back to the 
feed tub. Next we bave the Beverley [ron and Wagon 
Company with a portable of the same neat pattern as they 
showed at Bedford; and near them Messrs. Ransome and 








Sims, with a single and a double-cylinder portable, the former 
type, and the latter fitted with Head and 
ratus for burning straw, cotton stalks, 


of their ordinary 
Schemioth’s apy 
&c.. and with the arranwement of variable expansion gear, 
which we illustrated and described on pages 26 and 34 of 
the present volame. Both engines are of very good work- 
As regards Messrs. Head and Schemioth’s ap 
on to express 





mauship. 
paratus, of which we have already had occa 
very favourable opinions, we are glad to learn that it is 





doing excellent work on the Continent. During the late 

harvest, a number of engines fitted up on this plan have 

been in use on the banks of the Danube and in Russia, and 

have effected a mean daily saving of four ducats ir Wal 

lachia and Moldavia, and fifteen roubles in Rassia, or about 
' 


21 per day, as compared with engines irning wood or 
coals This is an important fact, | tends to prove that 
the utilisation of the straw as fuel will give a great impetus 


districts we have 





to the employment of engine power in the 
mentioned 
Messrs. E. R. and F. Turner, of Ipswich, show a portable 
tted with Mesars. Hartoell and Guthrie's frames and go 
» with which they 





vernor, and generally similar to the eng 
competed at Cardiff, except that it is fitted with an « rdinary 


alves. Their other engine 





slide valve instead of with piston 
shown is of their ordinary type, as are ulso those exhibited 
by Messrs. Ashby, Jeffery, and Luke, of Stamford, and by 
Messrs, Woods, Cocksedge, and Warner. of Stowmarket. 








At the stand of Messrs. Ruston, Proctor, and Co,, of 
Lincoln, we find a horizontal stationary engine of exceed- | 
ingly high finish, both this engine and one of the portables 
exhibited by the same firm, being fitted with the arrange- | 
ment of expal sion gear, which we illustrate on page 458 
of the present number. As will be seen from the 
this gear is of the Farcot type, the cut-off being | 





lates or expansion valves which move with the 
ntil their motion is arrested by st , the position of which 


’ 
is adjustable by the governors. As aj ed in the engines 


ider notice the details of this gear are very neatly worked | 
out, particularly the mode in which the adjustment of the | 
tops is effected by the governor. Referring to our en 


ravings in which Fig. 1 is a longitudinal section through 
the valve chest showing the valve face, Fig. 2 is a sectional 
lan, and Fig. 3 is a cross section, it will be seen that 
¢ slide valve A has upon its back, on two of its edges, 
guides between which the expansion valves B B' work. From 
the back of each expansion v alve projects a short arm b pass- 


between forked stops C C', one of which is carried by a 





hollow brass spindle d, and the other by a steel spindle e which 

usses through the bollow spindle d A stuffing box / is 
provided at the outer end of the spindle d for the spindle « 
t uss through. The two spindles may be moved back- 


forwards each independently of the other. 











Upon tl forked lever spiadle g of the governor is 
xé a che ever A, and the arm is anected by the} 
llink j to the hollow brass spindle at the arm / is also | 
ted by a link m to the internal spindle atx. The] 
| " 1 is as foll : The slide valve A gives motion to the | 
| expansion valves B B‘ until they are arrested by the forked | 
| stops C C’, when the slide valve continues its motion until 


¢ steam is cut off by the ports in the side vaive passing 
inder the expansion valve ; this action is repeated during 
the backward and forward strokes of the piston, one forked | 


| 
: » serving to open the steam port on one side and the 


r closing the one on the other side. It will be readily 
seen that as the governor rises or falls the hollew spindle d 


the internal spindle « are m yved backward or forward 


vy the action of the double lever A, and the fork 





L stops 
t 


| © ©’ are caused to approach nearer together or pushed fur- 


r apart, thereby altering the point when the motion of (of the boiler, and connected to the latter by a dovetailed 
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the expansion valves is arrested, and consequently the cut- 
off of steam is varied. For early cut-off this gear gives 
very satisfactory results, the promptness with which the 
suppression is effected becoming greater the shorter the 
period of admission is. With the later cut-offs, however, 
the suppression is effected very gradually. The range of 
cut-off which it is possible to give with it is also limited 


} the maximum arc through which the crank can travel 


measured from the commencement of the stroke) being 
equal to 180 deg. less the angular advance of the eccentri 
If we neglect the effect of the angularity of the connectin, 
rod we have thus the following simple rule for the maxi 
mum admission obtainable with this arrangement : 

Max. admission= i travel of valve—(lap + lead) j Xt? ve 

travel of valve. 

In this rule the travel of valve and the stroke of piston must 
of course be expressed in the same units of measurement, 
and the maximum admission will be obtained with the san. 
units. It is evident from this rule that this arrangement of 
expansion gear will give the moat prolonged admission if the 
main valve be without lap or lead, in which case an admis 
sion up to half stroke might be given. We notice that 
Messrs. Ruston, Proctor, and Co., are also using the Farcot, 
or cross-armed approximate parabolic governor, an excel 
lent type, which appears to have become popular here since 
Mr. Jeremiah Head directed attention to it by his paper read 
before the Institution of Mechanical Engineers three years 
ago. A description of this governor as applied by Messrs. 
Farcot themselves, and an account of its theory, will b: 
found on page 493 of our third volume. The portable engine 
to which the expansion gear just described is applied, is also 
fitted with Messrs Ruston, Proctor, and Co.’s expanding stay 
for connecting the cylinder to the crankshaft brackets. This 
stay, which bas already been described in our pages, consists 
as most of our readers are aware, of a tube filled with steam 
at the boiler pressure, 30 that it expands equally with the 
boiler, and it is an exceedingly neat contrivance for effecting 
the desired end. The workmanship of all Messrs. Ruston, 
Proctor, and Co.’s engines is excellent. 

The Reading Iron Works Company are represented by 
engines of their usual well-known types. Messrs. Mar 
shalls, Sons, and Co., of Gainsborough, who come next, show 
a horizontal fixed engine, a single cylinder portable with 
very neat wrought-iron crankshaft brackets, and a double 
cylinder portable with sliding crankshaft plummer blocks, 
connected by stays to the cylinders according to the plan 
which they introduced at the Cardiff Show. All Messrs. Mar- 
shall’s engines are as usual of excellent design and work- 
manship. Next we have Messrs. Gibbons, of Wantage, 
who show a portable of good design and finish, but cha 
racterised by no special features requiring description, while 
nextcome Messrs. Alexander and Son, of Cirencester, at 
whose stand the chief novelty is an example of a new type 
of engine which this firm are introducing. This engine,’ to 
which the makers have given the name of “ girder” engine 
is Ofa very neat design. The cylinder is carried by a foot 

' 


| cast in one piece with it at the middle of its length, and it is 





bolted at its front end to the frame, which extends as a 
girder to the crankshaft plummer block, which is cast in 
one piece with it. Under the crankshaft bearing another 
foot is carried down to support that end of the engine. 
Between the cylinder and the crankshaft the frame is of 
the Corliss pattern. The engine hasa disc erank and the 
pamp is driven from the valve eccentric, a pin at the end of 
the pump plunger working in a slot formed in a projection 
from the eccentric strap, and a pump rod being thus dis 
pensed with. The engine is fitted with a neat little hich- 
speed governor, and its design has altogether been well 
worked out. Messrs. Alexander and Son also show a ten- 
horse horizontal engine, with steam jacketted cylinder and 
expansion valves adjustable by hand. The expansion valve 
spindle of this engine is serewed where it joins its cross- 
head, and it carries at this point a brass nut having an 


|index finger which slides in a groove in the crosshead, 


and by means of a scale drawn on the latter indicates 
the point of cut-off at which the valves are set. 
This detail is shown by the subjoined sketch. The 
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hand-wheel provided for altering the expansion on 
this engine would be better made considerably larger, 
but the design generally is very good. Lastly we noticed 
at this stand one of Messrs. Alexander and Son’s vertical 
engines, this engine being erected on a frame independent 
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however, there is really little to be said. Messrs. De Negri 
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liding joint. Near Messrs. Alexander and Son’s, the Barrow 
shipbuilding Company exhibit a section off the ‘atest type 
of Howard's safety boiler, a type which was illustrated and 
iescribed by us on pages 72 and 73 of the present volume, 
when we fally explained its construction. Close by, also, 
Messrs. Brown and May, of Devizes, show two engines of 
their regular patterns, the larger being filled with their well- 
kuown feed-water hegter, of which we have frequently had 

casion to speak favourably. Since the introduction of 
this beater, Messrs. Brown and May have from time to time 
introduced many improvements in its details, and from the 


ellent resnits it gives the arrangement is worth special) cover, 


ice, 

Messrs. Tangye Brothers and Holman exhibit good 
examples of their horizontal steam engines, and “ special 
eam pumps.” The development of these branches of their 
manufacture has been attended with improvements in detail, 
{has called forth many ingenious applications to suit 
cessary conditions of working. A novelty of considerable 
value is exhibited for the first time this year, which will 
y materially enhance the convenience and application 
lirect-acting steam pumps in mining and other operations 
juiring the use of such machinery, namely, Holman’s 
patent exhaust steam condenser; this simple contrivance 
coutrasts very strongly, from its great compactness aed 
nall weight, with the condensers of ordinary pumping 
engines, while it effects similar economic results. It is stated 
by Messrs. Tangye that an average vacuum of 10 Ib. per 
sjuare inch is obtained by the aid of this apparatus under 
ordinary conditions of working without the aid of injection 
stop, or regulation valves, while from the nature of the 
rangement the cost of maintenance is likely to be almost 
ippreciable. In many instances the convenience of getting 
rid of the exhaust steam is even more important than the 
saving of fuel which the apparatus will effect, although the 
latter is itself under many circumstances very considerable, 
As regards Messrs. Tangye’s steam engines we need only 
y that the firm are deserving of thanks for showing how, 
by strict attention to manufacturing details, really good 

engines can be produced at a low cost. 
Next to Messrs. Tangye Brothers come Messrs. Robey 
ind Co., of Lincoln, whose chief exhibit this year is the 
it semi-portable engine illustrated by us this week on 
pages 449 and 450. As far as we are aware, the plan of 
placing a herizontal engine under the barrel of a multi- 
bular boiler originated with Mr. Wardle, of the pre- 
sent firm of Messrs. Manning, Wardle, and Co., some 
nineteen years ago, and that firm have made a large 
number of engines of this type, one of them being ex- 
hibited at the Manchester Show of the Royal Agricul- 
tural Society in 1870. Of late years Messrs. Robey and Co. 
e extensively adapted this type for winding and baul- 
‘ purposes, and they have from time to time introduced 
irious improvements in the details of the design. Their 
ne now exhibited at the Agricultural Hall is an excel- 
t example of its class, and its leading features will be at 
e seen from our engravings. The boiler is entirely dis- 
ct from the engine, so that it may be removed from the 
ter for repairs simply by breaking the steam-pipe joint 
| removing the fixing bolts, and the engine can then, if 
red, be temporarily worked by steam from another 
r. The stop valve is arranged in a suitable chamber 
the top of the cylinder casting. The cylinders are 94 in. 
uneter, with 14 in. stroke, and the engine is intended to 
at 120 revolutions per minute with 601b. steam. The 
iders are steam-jacketted, and the water arising from the 
ensation of the steam in the jackets, as well as that from 
ylinder cocks, is drained into a tank which forms part 
e bedplate, and which serves as an excellent feed-water 
er, a portion of the exhaust steam being led down into 
for this purpose, The slide valves of this engine are 
rked by eccentrics, which can be adjusted so as to give 
udmission of steam varying from $ to } of the stroke. 
ihe boiler is fed either by an injector, or by the feed pump, 
» latter being arranged to draw either from the heating 


which the cut-off plates are adjusted being placed externally 
instead of within the valve chest. This appears to us to be 
a decided improvement. Mr. Nicholson, of Newark, ex- 
hibits small vertical of his usual type, and Mr. J. 
D. Pinfold, of Rugby, shows a small horizontal engine 
fixed on the bedplate of a vertical boiler. Messrs, Payne, 
and Son, of Thrapston, show a vertical engine and boiler 
which differs from the usual arrangement in the cylinder 
not being fixed to the boiler direct, but to a frame which 
carries the guide bars and one of the crankshaft plummer 
bloeks, and the upper end of which forms the bottom cylinder 
s frame is bolted to the boiler. e very one- 
=, connexion ap car age eccentrié*tod and valve 
spindle in thisengine, modification. Some very neat 
vertical wea and ols were shown by Mr. Alfred Dod- 
man, of ‘s Lynn. These engines have steam jacketted 
cylinders, disc cranks, and their details to 
have been worked out with care. Messrs. and 
Watts, of Norwich, also show some neat verticals of their 
regular pattern; and Mr. J. J, Lane, of Bow, is 

by some of his well-known cheap pn se 
nished for exhibition, while Messrs Ray, Mead, and Co, 
show similar engines, in what we suppose may be regarded 
as their normal condition. Lastly, we must mention Messrs. 
Hayward Tyler and Co. who are represented, in the 
section with which we are dealing, their “ universal” 
pumps, of which we have frequently spoken favourably, 
and which are too well known to our readers to require 
further notice here. 


Turasuinc Macnures. 


A fair collection of thrashing machines is exhibited, 
each of the well-known makers who figrre at all the agri- 
cultural shows, having furnished examples. Few novelties, 
however, present themselves, such as there are being in 
minor details. 

Messrs. P. and H. Gibbons, of Wantage, have abandoned 
the side delivery, so long a feature of their machines, and 
have adopted the general practice of other makers, by em- 
ploying end delivery. Messrs. Nalder and Nalder, also of 
Wantage, Berks, exhibit as usual a beautifully made 
thrashing machine of their ordinary pattern, but having an 
addition which, although it has been long applied to their 
machines, has only been exhibited until the present time 
by a model, already noticed by us in our fourteenth volume, 
page 404. It consists of an addition below the chaff de- 
livery of two bags, which are fixed with _ mouths, by 
suitable hooks and eyes to a rectangular frame sliding to 
and fro in gifides on the underside of the machine. The 
frame is so placed during work that one of the bags is im- 
mediately under the chaff delivery, the chaff being blown 
by the first blower direct into the bag. As soon as this is 
fall the frame is drawn out, bringing with it the full bag, 
which can be removed and emptied, and placing the second 
and empty bag below the point of delivery. By this simple 
arrangement much time is saved, and the chaff is prevented 
from accumulating. 

So far as possible, Messrs. Nalder and Nalder employ in- 
terchangeable parts in their thrashing machines—a very 
desirable feature. We may also note the arrangement 
adopted for compensating for the wear of the brasses, which 
is done by means of thin strips of brass that can be easily 
introduced for packing. 

Messrs. Garrett and Sons exhibit their thrashing ma- 
chine drum guard, both detached and mounted in position 
onamachine. This apparatus, which we have already 
noticed in connexion with the Royal Agricultural Society's 
Show at Bedford, consists of a curved hood placed over the 
opening above the drum, and connected by straps and steel 
wires passing over pulleys, with a movable and inclined 
board, forming the bottom of the recess in which the man 
stands who feeds the machine. The weight of the man is 
sufficient to raise the hood (the height being regulated by 
an adjustment of the straps), which falls as soon as this 
weight is removed by the man leaving his place, or is reduced 
in the event of his falling accidentally over the drum. In 
either case the latter is at once protected by the hood. Open- 
ings are left through which loose grain can be swept down 
into the machine. There are no new details about Messrs. 





k or from a well. The general design of the frame, &., 
1s will be seen from our engravings, neat and good, 
snd the details are all worked out in a way very creditable 
emakers. Messrs. Robey also show one of their ordi- 
y portables, and one of their vertical engines with Mr. | 
ardson’s boiler, which was brought out for the first | 
» at the Bedford Show. This type of boiler, which we | 


trated on page 34 of the present volume, is, we under- | 

i, answering most satisfactorily. 

Of the new type of 3-horse engine shown by Messrs, | 
sand Steevens, of Basingstoke, we give a description | 
enyravings on pages 455 and 456 respectively, and we | 
not, therefore, further allude to it here; while as re- 

s Messrs. Hornsby and Sons, and Messrs. Garrett and 

s’ exhibits, we need only say that these makers show | 
nes of their ordinary types, the latter firm still ad-| 

z to the unjacketted cylinders. Lastly we come to 
stand of Mr. Stephen Lewin, of Poole, who shows a 
nade portable of what may be now considered the 
rough modern type, and also vertical engine and boiler 

| with a hand pump, and intended for Continental use. 
lhis brings us to the end of our survey of the portable 

| fixed engines on the ground-floor of the Agricultural 
lall, and it only remains for us to notice the few exhibits 
1 these classes shown in the galleries. Respecting these, 


| Co. of Hornsey, exhibit a well-finished horizontal 
ine fitted with a modification of their automatic variable 
‘pansion gear, illustrated by us on page 336 of the pre- 
ent volume. The modification consists in the gear by 





| side the airtrunk, and the wheels are arranged immediately 


| by which either one or other of these channels to the 





Garrett's machine itself that call for notice. ‘The implement 
exhibited is well made, and shows some improvements 
in arrangement as compared with their older patterns; thus 
the graiu elevator is placed within the frame iostead of out- 


under the frame, in order that when at work, the machine 
may be steadied by blocks driven between the periphery of 
the wheel and the underside of the frame. This arrange- 
ment is adopted also by some other makers exhibiting. — 
Messrs. Kobey and Co., of Lincoln, show a small modifi- 
cation in the arrangement of their grain delivery to the 
final dressing riddies. They bave introduced a simple screw 
feed close to and parallel with the barley borner, with sluices, 


dressing apparatas can be closed at will. This is a very 
convenient arrangement when sach grain as does not require 
horning is being treated. 

Finally, in connexion with thrashing machines, we may 
mention the exhibit of Mr. Lewin, of Poole, who hes an 
implement of good arrangement and excellent finish, though 
it does not call for any special remark on account of speciality 
of detail. We are glad to be able to record so marked an 
improvement in the finish of this exhibitor's work. 


field Show this year have not been exhibited before, even if we 
include under this general beading such agricultural imple- 
ments as horse hoes, rakes, tarnip thinners, &c. Of the first- 
named nothing new presents itself, that is to say, nothing 
new since the Agricultural Show at Bedford last July. 
In horse rakes two novelties in detail, however, are shown, of 
which one is by Messrs. J. G. Rollins and Co. Round teeth 
are employed in this implement, and the upper end of each 
tooth bears against a spiral spring, sufficiently rigid to pre- 
ventit from yielding under its ordinary work, but which per- 
mits it to give way if it meets with any sudden obstruction 
in the ground. This implement is made extremely light, 
but shows good work throughout. 

The second rake to be mentioned is that which is 
showm by Messrs. Haughton and Thompson, and which 
possessed a special mode of raising the teeth of the rake 
when at work, and of bringing them back to their proper 
position. On the main shaft of the rake and on the middle 
of its length is placed a spur-wheel gearing into a second, 
which drives a third wheel in the upper part of the imple. 
ment. of this third wheel is mounted a 
ratchet wheel, and close beside is a disc, not mounted on 
the shaft, but which can be locked with the ratchet by 

the outer side of the dise is attached 
a connecting rod, which at its lower end takes hold of the 
canting frame of the rake. In operation the locking paw! 
can be instantly thrown into gear, either by the foot of the 
man working the machine on the seat, or the lever at 
the implement, ——ne t. The rake 

at . 
Most of the competitors with turnip thinners at 
at Smithfield, and as we have 
already (see ante }45) fully described the arranyge- 
ments of all the reat implements of this class, we need 
not devote space here to their reconsideration, Messrs. 
Holmes and Son, of Norwich, have, however, made a few 
alterations and in their implements since the 
summer, to which we may revert. The implement, as will 
be remembered, consists of a framework mounted on a pair 
of wheels, on the shaft of which is a bevel wheel 
which, by a suitable gearing, drives a double crankshaft, 
on which are mounted two bent bars connected with 
vertical rods moving in guides mounted on trunnions and 
sere bed appa over the ag On each end of the 
t mounted a blade, position of which upon 
the bar is variable at pleasure to suit the different widths 
to be thinned, the bars being graduated for the exact ad- 
justment of the blade. A hand wheel is placed on the end 
of the crankshaft, and is employed to turn the latter in ad- 
a and in order to see that they [ollow each 

other in the proper manner. 

The combined action of the crankshaft, driven by the 
gearing from the wheels of the impl-ment, and of the 
guide rods before mentioned, give an elliptical and differential 
motion to the hoe blader. Cnrange wheels are of course 
provided with the implement. [be changes which the 
makers have introduced since we last noticed this machine, 
consist, first, in a reduction in the size of the hoe blade, 
and leaving an open space above, in order to reduce the 
amount of earth removed, and to prevent it from being 
scattered over the adjoining plants. Secondly, they have 
added cast-iron brackets over the main axle, and inside the 
framing of the implement. The wheels can be shifted on 
the axle at will, in order to accommodate them to the 
width of work being done, and when the wheels are at their 
minimum distance apart, the bearings are shifted to the 
inner side of the brackets above mentioned, holes being 
provided, so that they can be quickly bolted in place. This 
implement at the competitive trials of Bedford, gave, as will 
be remembered, excellent results. 

A large collection of ploughs, drills, boes, haymakers, and 
other impl ts are collected at Smithfield, but they may 
be dismissed without notice, as presenting no change from 
implements of similar classes shown at Bedford, and de- 
scribed by us in our issue of July 17th last. 

A large show of reaping and mowing machines are also 
exhibited, all, or nearly all, of the leading English makers 
having sent examples of their standard patterns, while of 
American machines the Johnson and Wood reaper and 
mower are conspicuous. Two neat details in the latter im- 
plement are worthy of notice, The first is the mode of 
closing all the oil boles of the implement by means of ; lugs 
provided with light spiral eprings, which keep the plays in 
the holes, and eflectually exclude all dirt, while they yield 
readily under the pressure of the nozzle of the oil can. The 
second detail is a new mode of attaching the crosshead of 
the connecting rod to the knife bar. Instead of being 
fastened by a bolt to the casting on the knife var, the former 
is made with a hinged jaw, at the back of which is « movable 
locking-piece, that holds the jaw securely in place, as soon 
as it is thrown over the end of the connecting rod. A star- 
shaped locking washer is also employed to keep in place 
the nut of the bolt attaching the bracket to the kaife 
bar. 

Of the limited examples of wood-working machinery ex- 
hibited, we may mentiun a very cheap and fairly-made saw 
and boring machine, constructed by Mesers. Wurr and 
Lewis, of Walbrook, E.C. On one side of the frame iss 
band-saw, the blade passing over three wheels, the axes of two 
of which are in the same vertical plane, while the third—or 
flywheel—by which the saw is driven by gearing, is placed at 
the rear. A circular saw is mounted on the same shaft as the 








MisceLLANEOUS. 
But very few of the miscellaneous exhibits at the Smith- 


driving wheel of the band-saw, as is also a boring tool. The 
table is provided with a canting fence, and all pecessary ap- 
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WINDLASS FOR STEAM CULTIVATION ON THE ROUNDABOUT SYSTEM. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 


(For Description, see Page 452.) 





WAGON FOR USE WITH TRACTION ENGINES. 
CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 


(For Description, see Page 452.) 
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pliances, and the saw will cut to a depth of 5 in., whilst the | being driven by gearing. The front end of the mill is fur- Beveray BRaris.—In the first ten months of this year 
boring tools are provided for making holes up to I$in. | nished with acircular die or opening, through which the | Belgium increased her exports of rails to the extent of 


steam power, and as the boring tool is placed on the side of | removed. The capacity of such a machine when delivering 

the table opposite to the flywheel any length of wood can | the peat through a 5-in. hole and driven by an 8-horse 

be bored without coming into contact with the crank handle. | engine, is equal to about 150 tons of peat per day. 
Among a number of food-preparing machines, Messrs. : , 


The machine may be worked either by hand or | peat is forced, and is received upon the stage, whence it is — tons, as compared with the corresponding period of 
18/3. 

New Zeauayp Te.ee@Rapuy.—The number of telegraph 
stations in New Zealand at the close of 1872 was 86, or 10 
more than in 1871. There were 2312 miles of line open in 


Page and Co., of Bedford, show one of their peat com. Tax Maycuxster Cartis Saow.—lIn our notice of this the colony at the close of 1872, or 300 miles more than in 
pressing mills with a self-acting stage. This mill, which | gow on page 422 of our number fer the 27th ult. the name 1871. The aggregate number of telegrams, private and 
is made either with a fixed frame or mounted on wheels, is | and address of the exhibitor of a mechanical stoker was given governmental, transmitted in the colony in 1872 was 491,205, 
provided with a horizontal pug mill fed by a hopper, the | as “Mr. J. Halliday, Newton Heath,” F 

two sets of knives contained in the barrels of the pug mill | Joseph Halliday, Newtown, Manchester.” 





instead of “ Mr an 1871. New Zealand telegraphy is thus 
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"| advancing with rapid strides 














ENGINEERING. 





THREE-HORSE PORTABLE ENGINE AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. WALLIS AND STEEVENS ENGINEERS, BASINGSTOKE. 
(For Description, see Page 460.) 
FIG .t, 
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THREE-HORSE PORTABLE ENGINE. 
Tue engine, of which we give engravings on page 455, is 
one of a series of newly designed portable engines now 
being manufactared by Messrs. Wallis and Steevens, of 
Basingstoke, who exhibit it at the Smithfield Show. It is 
fitted with patent feed water heater, approximate parabolic 
governors, &c., which will be noted in due coarse. 


The dimensions of the engine and boiler are as follows: 
ft. ia. 
Diameter of cylinder .. ove 0 5 
Length of stroke o00 - ees 0 9 
Diameter of crankshaft eee 0 2 
a crank pin oe 0 2 
- piston rod ose 0 1 
Depth of piston 0 24 
Stroke of valve eccentric 0 2 
Lap of slide valve’... 0 
Size of steam port, ¢ in. x 3} in. long. 
exhaust port, 1} in. x 34 in. long 
Diameter of pump plunger eee Vv 1} 
Stroke of pump ooo 0 2 
Diameter of flywheel 4 0 
Width of flywheel ose 0 4 
Speed, 175 revolutions per minute. 
The dimensions of the boiler are as follows: 
ND a ft. in. 
Width of outside firebox 2 64 
Length - on . 
Height P 9° : eve 3 4} 
Barrel, 2 ft. 2 in. diameter x 4 ft. 3 in. long. 


Smokebox, 2 ft. 6] in. dia. 1 ft.3 in. long. 
ishpan, 5 in. deep 

14 tubes, 4 ft. 9 in. long, 2] in. external diameter. 
Grate area, 3 square feet. 





ft. 

Firebox heating surface 28.5 

Tubes a a 465 

Total ... eve 75.0 
Referring to Figs. 3 and 4,0n page 459, it will be seen that 
the cylinder is steam jacketted and cast with the steam 
chest The jacket is open to the boiler and not affected by 
the stop valve The cylinder jacket and bush are separate 
castings ; the former is bored and the latter turned, to suit, 


and then the bush is forced into its place, making a steam- 
tight joint between the two. Messrs. Wallis and Steevens 
claim that a cylinder thus made has several advantages 
cast entire:—1. A sound casting can always 
be insured. 2. There are no jacket ports to be stopped up. 
3. The jacket and steam chest are cast in ordinary metal, 
easily shaped, &c., and the bush is cast in hard metal so as 
to be more durable. 

The stop valve is of the conical valve pattern, with 
mitre seat, but in the place of wings it has a cylinder, open 
at the top, turned to fit the steam pipe and seat, with four 
triangular ports cut through the cylinder, the apex of 
these ports being downwards; the stop valve also opens 
downwards, therefore the admission of the steam can be 
well regulated. 

The safety valve is placed on the top of the evlinder, in 
communication with the jacket; the joint at the end of the 
top in case the spring of the 


over those 


st 


lever is left square to form a s 


balance should break—to prevent the valve flying out. The 
weight of the lever, &c., is, as shown by Fig. 8, caused to 
act on the bottom of the valve instead of on the top 


The piston is fitted with cast-iron rings, st 
and stzel piston rod. There are two slide bars, or 
ttom, with cast-iron h¢ 
small end of the connecting rod inside, 


for bars top and bottom, and fitted with 


! r » 
el springs, 
re t< Pp ane 
eive the 
with bearing surfaces 


one b low crosshead, to re 


a gudgec 


n tapered at 


both ends, with nut on one end and split key through. The 
governor is of the appreximate parabolic type and direct 
acting. The stand forms a guide for slide valve rod, as 
shown in Fig. 7. The force pump is placed on the top of 


i 
the water heater at the amokebox end, worked | 
on the end of the crankshaft. 
with a ball-and-socket 
th 


is made of angle 


va separate 
eccentri 

rhe fore carriage is made of iron, 
locking bearing with stop cast on, s 
The 


The present engine is mounted on wooden travelling wheels, 


g chains are 


Iron, 


, 
at jock 


dispensed with. splinter-bar 
» required. 
feed water 


but wrought-iron ones are supplied whe 
The description of the patent annular spac: 


heater, shown by Figs. 5 and 6, is as follows: The ex- 
haust steam enters the chamber G through the pipe 
A, traverses the heater from end to end and passes out 
again through the outlet © to the blast nezzle in the 
chimney Ihe water condensed from the exhaust flows 
out through the pipe E. The heater is slightly inclined 
towards thia end, so as to cause the condensed water 
to run freely away. The feed water, on the other hand 
is delivered by the pump through the inlet pipe I, and 
that portion which is required for the boiler traverses 


the tubes FP, finally passing off through the pipe J and en- 
tering the boiler through a check val The pump is 
ilways kept full on, the excess of water delivered by it, 
beyond that required by the boiler, being led back into the 
feed tube through a pipe K connected to the inlet chamber 
H, this pipe being fitted with a regulating cock. The tube 
F, through which the feed water passes is, it will be 
noticed, traversed by a rod Q, this rod being kept in a 
central position in the tube by the ends entering suitabl; 
placed sockets formed in the end covers of the heater. 
the insertion of thisrod the water is caused to flow through 
a narrow annular space in direct contact with the heat 
ing surface, while by the removal of this rod the interior of 


7 
*¥ 








the tube is left clear for cleaning. The water and exhaust 
steam are made to travel in opposite directions. By ex- 
periment it has been found that the water is delivered into 
the boiler with the pump full on at a temperature of from 
195 deg. to. 205 deg. 

This heater, it will be seen, is a modification of the one 
illustrated in Exorveerine of May 81, 1872, with one 
large water tube, instead of three smaller ones. The in- 
ternal rod, for the sake of lightness, is made of steam pipe 
with the ends plugged up and tarned, while the two ends of 
the heater are of cast iron, connected together by a wrought 
iron pipe. This makes a neat, light, and very efficient 
heater for small engines. 

All the journals and bearing surfaces are of ample size, 
and steel is freely used throughout the engine. This engine 
is not got up specially for show, but is of the ordinary 
finish. The lagging on the boiler is shown in section in 
general plan, Fig. 2. 





SIGNAL LIGHTS. 
To Tus Eprtror oy EsertyeeRiye. 

Sir,—The frequent collisions on railways at night, has led 
the writer to study the lights (exhibited as signals) in the 
course of his journeys by rail. 

In common lamps, the rays of which radiate equally 
through the opening glazed, very little care is necessary in 
the adjustment of the lamp, so that the engine-driver of a 
train may be struck in the eye by the ray of light emitted, 
weak though it may be, owing to its dispersion over a large 
area; butm the ease of higher class lamps, either of the ca- 
toptric (or reflection) class, or of the dioptric class ( with bull’s- 
eye lenses, &c.), very great care is needed in the 
of the reflector, or the lens, so that the rays of light may be 
depressed, if signal are much elevated above the line, 
and also directed to the line of rails in a horizontal direction, so 
as to accommodate the curves or sinuosities of the line of rails, 
that the ray of light may strike the eye of the engine-driver 
at a point at which he is required to notice the signal for the 
safety of his train. 

The writer's observation of the railway signals which have 





intended to rely “7 the Seating pour of the wood 
for its buoyancy. metal cases or boxes “ in which pro- 
visions may be stored” are mentioned, but we can hardly 
suppose, in the absence of any reference to such an important 
use, that they were intended to act as air compartments— 
especially as, in his later patent (following Roper’s), Mr 
Christie says of similar cases or boxes, that “when not re- 
quired for the purpose of storage, they will add to the buoy- 


ancy of the raft.” It need hardly be said that a raft of wood 
only, without any kind of air compeineenty (and this is what 
we believe, from his own ‘specification, Mr. Christie’s was 


mieant to be) would either possess very little floating power, 
or would require an enormous quantity and weight of wood 
in its constructi The specification also states that “ the 
raft, with provisions and water stored therein, can be stowed 
upon the deck of the vessel or in any available and convenient 
position, preferably on the bridge, or forming a section of 
the bulwarke or the roofs of deck houses, and so arranged 
that in the event of the foundering of the vessel, or of ber 
sinking after collision, the raft will float clear of the wreck, 
and be immediately available for saving life. Can anything 
be more distinct from Mr. Roper’s to make the raft 
itself the bridge, and to provide it with ready means of self- 
launching ? Christie's was plainly intended to be stowed any- 
where, and got over “anyhow ;” hence the (in that case) wise 
precaution of making it reversible. Even the natural preference 
for the bridge, as the easiest for getting it overboard, 
did not suggest the wisdom of making it the bridge; it was 
only to be on the bridge. If “a launching apparatus was 
provided from the first, though not included in the raft 
patent,” we can only say that the omission was unfortunste, 
and that it proves how little the inventor understood how 
much less important was the construction of the raft than its 
position on the ship. ‘ 

Roper’s patent bears date 30th April, 1873 (No. 1560, price 
1s. 10d.), and describes with minute detail, and with the sid 
of three sheets of drawings, the bridge raft and launching 
gear commended in our article. Three modes of construction 
are shown: an iron pontoon, with subdivisions; a wooden 

mtoon; and a series of parallel thin steel tubes. The latter 
ine, tn our opinion, the best system. Mr. Christie states 
that he also showed a launching apparatus at the exhibition 








come under his notice, leads him to infer that this is a point 


which is not sufficiently attended to, or if attended to at | 


first adjustment of signals, the adjustment is lost sight of by 
the lamps being removed and cleaned by inexperienced per- 
sons, so that it is possible for the lens or reflector of a lamp 
to be so set that the utility of the lamp in the position it is 
— is utterly destroyed, and a signalman may swear that 


e exhibited the signal, and the engine-driver be perfectly | 
correct in stating that no signal was exhibited, from the fact | 
wr reflector being | 8° & 
e . (as by making it “ reversible” 


that the lamp was so adjusted (by the lens « 
misplaced) to show in another direction to that in which th 
engine-driver was when he ought to have seen the signa). 
These remarks equally apply to lamps on shipboard, as re- 
quired under the Merchant Shipping Amendment Act 
of 1862, which lamps are worse than useless, unless the ad- 


justment of reflector and lens to suit the purposes required is | 


strictly attended to 
I am, Sir, your obedient servant, 
F. W. Wren. 


LIFE RAFTS. 


To rae Epitor or Exaineenine. 


at the London Tavern 15-21 April, 1873), but this (if the same 
| as that patented by him later) was no other than the launch- 
ing apparatus long before applied to White's lifeboat bridge. 
We do not see how, in this matter, either party can establish 
laim of priority against the other. 

The truth we take to be that Mr. Christie, having invented 
a useful raft, superior to anything before used, was cut out 
by another inventor who had the acuteness to see that all 
hinged upon making use of the bridge. No other position is 
wod as the bridge; therefore it is useless to spoil the raft 
and so doing away with the 
| useful fittirgs belonging to a bridge) to siapt it to positions 
| less favourable. The new inventor also knew better how to 
| plan the body of a raft. Mr. Christie in a new patent 
| dated 6th June, 1873 (No. 2027, price 8d.), proposed for 
ithe first time a proper mode of construction, practically 
identical with Roper's, though retaining the reversibility 
and the system of hinged flaps on both ‘sides, intended to 
jform bulwarks. The raft is now to be stowed “ upon 
the deck of the vessel, preferably on the bridge, or form- 
ing in itself a bridge, the roof of a deck-house, or a section 
| of the bulwarks.”” “ When the raft is stowed on the bridge 
. . the bridge itself is balanced on an axle or bearing,” 


| 
ac 





Srr,— Without any wish to enter upon a controversy, or to | only instead of the end of the bridge being lowered (as in 
depreciate the terms of unqualified praise you have bestowed | White’s plan) until it reaches the deck, it is only to be lowered 


upon Roper’s bridge raft, 1 hope that a spirit of fair play will | 


at least admit ofa reply to certain misrepresentations which 
appeared in your journal of the 27th ult. respecting my raft. 

I beg to state that my rafts were patented before the one 
alluied to; that a launching apparatus was provided from 
the first, though not included in the raft patent; that the 
rafts and launching apparatus were publicly exhibited at the 
Exhibition of Life-saving Apparatus at the London Tavern 
in April, 1873, at Southsea in May, 1873, and at Liverpool in 
July, 1873, My rafts were on those occasions publicly pitted 
agsinst all comers, Mr. Roper amongst others, and I beg to 
enclose for your information the awards of the jurors con- 
cerning mine. 

In saying you prefer another raft at all points, I think 
weight and cost must have been overlooked. You attach 
little importance to the fact that my rafts are reversible, but 
the various naval authorities interested in the matter who 
attended those exhibitions seemed to think this an essential 
point. 

My launching apparatas enables me to launch the raft 
over the bulwarks in a minute. It takes some little time to 
knock away 15 ft. or 20 ft. of bulwark, as those can testify 
who have seen the operation performed at sea, even on a 
small gangway port; but I had foreseen this difficulty, and 
provided against it. 

Perhaps the best proof that I can give you that you are 
under considerable misapprehension in the matter is that 
my rafts are being rapidly constructed both in wood and iron. 

am, Sir, your obedient servant, 
H, CHgistre. 
elgin-road, Kensington Park, London, W. Dee. 3, 1574- 


without at least attempting to establish the charge. Through- 


| 


until it rests upon the bulwark. Here we see the not un- 
common case of two inventors running (independently, we 
should say) for the same goal, the one leading the way 
with a general idea, the other more wisely working out the 
idea within narrower limits. The first, seeing that bis general 
idea covers the particular idea of the second, thinks it bard 
that his rival gets the credit. Nevertheless there is nothing 
unnatural or improper in it. 

With regard to other points, we attach little importance 


| to the raft being reversible, simply because that quality is 


not required in a raft launched as Roper’s is. It was neces- 
sary enough in Mr. Christie's as first described by bim, but 
that is not to the point. There is no oecasion to knock away 
the bulwarks in order to launch Roper’s raft; the girders 
need not be lowered below the level of the bulwarks. As a 
rule it would be better to lower them to the deck, because 
the raft would have a less distance to drop, and as a rule 
there wouid be sufficient time, but it isnot necessary. To the 


| statement “1 had foreseen this difficulty and provided against 


it,” it would be well if Mr. Christie added the words “by 
adopting White's launching plan.” That a bridge raft, 
whether manufactured by Mr. Roper or by Mr. Christie, 
would be heavier and more expensive than a smailer raft 
merely lying on the top of a deck-house, is obvious enough, 
but is no reason why the more perfect plan should not be 


| carried out when practicable. The last paragraph is not intel- 


| 


out his letter he does not even specify, much less establish, | 


any misrepresentation whatever. In the article referred to 
we said very little about his raft, fer the simple reason, to 
which he here alludes, that “ we prefer Roper’s at all points,” 
but we were careful to point out that his first patent bore 
earlier date than Roper’s; at the same time we added that 
the features which in our opision gave value to the later 
plan were wanting in the earlier patent. Those features 
were first patented by Mr. Roper As our corre- 
spondent thinks proper to raise the question, it may 
be worth while to say that his first specification (No. 
02, price 10d.) is dated 13th March, 1873, and that it 
describes a raft made entirely of wood, and apparently 


ligible to us, but we are glad to hear that rafts are being made 
on Mr. Christie's plans. Were Roper’s system not betore the 
public, we should have nothing to do but to recommend 
Christie's rafts (in conjunction with White’s lifeboat bridge). 
We think them very good indeed, but Roper’s better, and we 


| ean only hope that both inventors, having devoted time and 


Mr. Clitetic should not use ord “ misre ion” | : 
{r. Christie should not use the word “‘ misrepresentation | money to an object of the utmost public importance, may re- 


ceive a proper reward for their labours. In the many cases 
where shipowners may be unwilling to incur the expense of a 
bridge raft, one or more of Christie's, without special Jaunch- 
ing appliances, would be no bad substitute, if room can be 
found for them.— Ep. E 


Drepoine at Port Satp.—The Suez Canal Company has 
had a powerful dredger at work at Port Said since July. So 
great, however, is the amount of stuff which is carried al ng 
the coast eastwards from the mouths of the Nile that deposits 
on the outside of the western breakwater at Port Said are 
causing the shore line to advance seawards at the rate of 





about 100 ft. annually. 
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THE PURIFICATION OF RIVERS. 

An announcement has recently appeared in the 
official journal that the Government intend intro- 
ducing into Parliament, during the next session, a 
Bill for the “* Purification of Rivers,” by which we 
assume the attempt of preventing their pollution. 
Our readers are aware that for several years past a 
Royal Commission has existed for inquiry into that 
subject. The various reports they have issued have 
been noticed in the columns of EncinrremG. We 
may briefly summarise what they have done, by 
stating that all kinds of pollution-causes have been 
examined and reported on by them, The chief 
causes, however, to which they have devoted their 
attention are those which arise from influx of town 
sewage, of manufacturing waste, and causes inci- 
dental to the preparation of mineral ores, smelting, 
washing, &c. The reports are furnished with ac- 
counts of elaborate chemical analyses, elucidating 
the effects of each of the various causes enumerated, 
and, as a whole, the result of their labours shows 
great painstaking and carefal examination of the 
facts that have come under their notice, 





They have, however, exceeded the simple ques- 
tion of reporting, by adding advice as to the best 
method of getting rid of river nuisances—first by 
creating a standard of purity, below which they 
consider that no purified sewage or other liquid 
refuse should be allowed to enter into any river, 
and also as a whole they have fixed preferentially 
on the use of lime as the best and cheapest precipi- 
tant, preferring it to the A B C and other chemical 
processes. One report they devoted entirely to the 
investigation of the A B C method, as carried out 
at Leamingtor in 1870, condemning it in no mea- 
sured terms, In numerous cases they suggested the 
use of irrigation, &c. 

As a matter of course, whatever action is taken 
by the Government on the subject must to a large 
extent be based on the reports to which we have 
alluded. It must be here remarked that many of 
our eminent authorities differ entirely from the con- 
clusions of the Royal Commissioners, and we believe 
that the standard of purity that they have set up is 
all but universally condemned as too high. The 
Thames Conservancy acted under this impression, 
and adopted one of a much lower degree, 

But the value of the standard, whichever may be 
adopted, will depend on its adaptability to existing 
circumstances, and hence there must be one for 
sewage effluents, another for mining, and so on. 
This seems to point out great difficulty in coming 
to any definite conclusion. It is a remarkable fact 
that in some of our districts the mineral * im- 
purities” tend to correct those arising from sewage, 
especially when iron in solution percolates into the 
sewers, or alumina in the form of a soluble sulphate, 
or in some cases even common salt. We have seen 
these antagonistic ‘‘ impurities” thus at work actually 
correcting each, and yet each introducing other ele- 
ments of impurity which would be condemned by 
the Royal Commissioners’ standard. 

We have so frequently called attention in our 
columns to the various processes that have been 
tried to purify sewage, that it will be sufficient for 
us here to refer our readers to the index of our last 
seven volumes. A very concise description of what 
has been and is likely to be effected by each was 
presented by Dr. Corfield to the British Association 
at its meeting in 1873. It gives an abstract of the four 
reports already presented by the Committee, and 
also the results of their investigation into the 
midden, privy, ash-pit, and similar systems, the dry- 
earth closet, water-closet, and chemical processes 
for treating sewage, filtration, intermittent down. 
ward filtration, and irrigation. ‘The final conclusions 
at which the Committee arrived are of much interest, 
taken together with or in comparison with those of 
the Royal Commissioners. ‘The British Association 
Commiitee consider that the midden, cesspool, dry- 
ash and dry-earth closet, pail closet, &c., are quite 
incompetent to meet the removal of the refuse of a 
population, as their effect would be but partial, and 
the sewerage system would still be necessary. 

They consider the water-carriage (water-closet) 
system to be based on a sound principle, namely, 
that of removing all the refuse matters at once and 
in the cheapest manner by gravitation ; and that it 
ought to be resorted to in all but the most excep- 
tional cases. Great care, however, must be taken 
that the sewers be made of impervious material, and 
that the best possible ventilation should be provided 
in regard to sewers, house drains, soil-pipes, &e. 

But if the water-closet and sewer system be re- 
tained and extended, there still remains the present 
evil to combat, that is, what is to be done with the 
sewage ?—and in regard to its utilisation the Com- 
mittee seems not to “have advanced astep. They 
state that all the precipitation processes are incom- 
petent, only separating a small part of the valuable 
ingredients, and that only a partial purification 
results from their use. They condemn upward, 
charcoal, and intermittent downward filtration, as 
also only partial in their operation ; but, as a dernier 
réssort, revert to irrigation, stating that a ‘ pro- 
erly conducted sewage irrigation is afforded” alone 
bor the solution of the question. 

From these two sets of views, of the Royal Com- 
missioners on the one hand and the British Associa- 
tion on the other, our readers may gather some idea 
of the formidable task which the Government pro- 
poses to take in hand during the ensuing session. 
The British Association Committee recommends as 
large extension of the water-closet system as possible 
for the removal of the refuse from houses, which 
practically means that under existing circumstances 
the chances of river-pollution by sewage must be 
enormously increased, On the other hand, they 





advise irrigation as a remedy for the treatment of 
the latter, 

It does not seem to have occurred to the Com. 
mittee that the whole of their plans would become 
entirely impracticable from two causes, namely, the 
want of water for the closets, and of /and for the 
sewage. A perusal of the reports of borough en- 
gineers, during 1874, will show that, with the excep- 
tion of the metropolis, the whole of Great Britain 
suffered from drought during this year, and in the 
majority of cases the supply was restricted for 
domestic uses of drinking and cooking alone. As 
regards land for irrigation, it is notorious that, com- 
mencing with London, there is scarcely a town of 
any size that can secure land for that purpose, 
except at an enormous price, and in many instances 
the land cannot be procured, no matter what price 
is offered. 

The dilemma is certainly distressing, and we do 
not envy the duties of either the Local Government 
Board or any branch of the Government in attempt- 
ing its solution, not so much because the latter is 
absolutely impossible, but because of ita relative 
impossibility. It seems to us that the first step to 
be taken is to dismiss entirely the idea of any profit 
to be got from the treatment of sewage so far as the 
entire question reaches, Where possible, let irri- 
gationists, precipitationists, and filtrationists have 
the full benefit of the sewage for their own use and 
profit, provided in taking it and using it they create 
no nuisance either to air or water. But taxing 
England alone, the application of cither or all of 
these methods must necessarily be partial. What 
now seems to be most desired is a method of ante- 
cedent purification being adopted, so that any bulk 
of sewage may be treated and its effluent be dis- 
charged into a river without causing danger to the 
inhabitants of its banks, This would at once involve 
an entire new system of water supply to large towns. 
Mr. Bailey Denton has recently shown (see our 
article ‘‘ On the Storage, &c., of Water” at page 284, 
ante) that our rain supply is infinitely beyond what 
we require for all purposes of domestic, manu- 
facturing, and other uses, This being attended to, 
a high state of purity in the effluent of sewage-water 
entering rivers—as treated by the lime process— 
might be lowered until the advance of science enables 
us to obtain better results, The water supply being 
drawn from purer sources would admit of time to 
deal with our rivers, at first in a modified, and sub- 
sequently in a more complete manner. Keep them 
for the present free from the solid and, as far as 
possible, soluble matters, by antecedent partial 
purification of the sewage. Hitherto all who have 
attempted the solution of the sewage difficulty have 
desired to arrive at perfection at once, consequeudly 
all have more or less failed. They have aimed at 
too much and accomplished little. 


PRIVATE BILLS FOR SESSION 1875. 

HaAvine last week exhausted the intended applica- 
tions for railway Bills (from the list of which, by- 
the-bye, we accidentally omitted the mention of the 
Carmarthen and Cardigan Railway, the Monmouth. 
shire Railway and Canal, and the West Lancashire 
Railway Companies, who are all applying for 
further powers), we now proceed to notice the Bills 
of a miscellaneous character, for which 206 notices 
have been given. ‘These consist of 39 Bills relating 
to gas, 41 to water, 13 to tramways, 25 to corpo- 
rations, and local parochial authorities, 5 to canals, 
62 to various other undertakings not included in 
either of the above classes, and the remainder are 
special applications, such as the Municipality of 
London, and the proposals of the Metropolitan 
Board of Works, &c. 

The gas applicants include the Imperial Company, 
who propose an amalgamation of all the gas com- 
panies named in the Metropolis Gas Act, 1560 ; 
then the Phenix Company, who apply for a 
similar arrangement among such of those companies 
as supply districts south of the Thames ; the Com- 
mercial Company, who seek various powers in refe- 
rence to their undertaking and amalgamation with 
and dissolution of the Ratcliff Company; lastly 
the Chartered, who wish to construct new works, 
repeal certain restrictions in their Act of 187% re- 
lating to collier ships, lighters, and vessels, and to 
sell or transfer their undertaking to commissioners 
or local authorities. How far this voluntary act on 
the part of the oldest gas company in the kingdom 
will influence the action of the other metropolitan 
companies remains to be seen ; poo rumour 
the Imperial has already given indications of 
wavering. 
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The remaining gas Bills are promoted by pro- | 
vincial incorporated companies, and by corporations | 
or local boards. Judging by the language of the | 
notices relating to the companies, many of them 
seem to bein pecuniary difficulties, or suffering 
from internal dissension ; they seek dissolution and 
reincorporation, as regards money matters, and are 
desirous of being handed over to the local authorities. 

No London water company is applying to 
Parliament this year, each of them probably holding | 
back pending the action to be taken on Colonel 
Beresford's Bill (to be alluded to presently). ‘The 

i 


principal objects contemplated by the corporations 
who intend lodging Bills appear to be the construc- 
tion of further works, and an extension of the limits | 
of their supply. ‘The incorporated companies, like | 
their gas friends, appear to be tired of the duties they | 
have undertaken, or find them profitless, as many of 
these seek to transfer their undertakings to the local | 
authorities, and to get themselves dissolved. Man- 
chester and Birmingham are included among the 
corporation applicants. 

‘The tramway Bills relating to Hull, Middles- 

brough and Stockton, and Salford, involve new 
works ; the Hull Bill is to incorporate a company to 
whom the powers of the Continental and General 
‘Tramway Company are to be transferred, and the 
tramways at Salford are undertaken by the corpora- 
tion Notices have also been given for similar Bills re- 
lating to Glasgow, North, Dublin and Belfast, and | 
yrovisional orders are applied for with respect to 
sristol and Eastern District Tramways, Manchester 
Corporation Tramways, Notting-mll and Shep- 
herd’s Bush Tramways, and West London ‘Tramways. 
The Liverpool Tramway Company asks for the 
confirmation of their agreement with the corporation 
by Act of Parliament, and the Bill provides for the 
reconstruction of some of the tramways and their 
future maintenance by the corporation. 

The provincial towns referred to in the above 
classification are applying for various sanitary 
powers, some including gas and water supply. The 
most prominent amongst them are Manchester, Ox- 
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ford, Rochdale, Bradford, Rotherham, Pontefract, 
Blackburn, Stockton (including a dock), and Sal- 
ford, Glasgow, Cork, and Cardiff are also included in 
the list. 

The Manchester Bill is to authorise the construc- 
tion of twenty separate works in connexion with the 
water supply; the abolition of separate rating 
powers of townships within the city, and will include 
provisions for the improvement of the River Med- 
“4 the better regulation of hackney carriages, 


| abbattoirs, and disorderly houses, also with reference 


to betting. The corporation propose to extend the 
existing statutory provisions as to police super- 
annuation to the fire brigade ; they also seek ex- 
emption from the 92nd section of the Lands Clauses 
Act with respect to the purchase of such land as 
may be required for the purposes of the Act. 

The canal Bills relate to an undertaking to be 
called the Regent's Canal and Dock, which is to be 





The Bills comprised in the fifth class refer to 
harbours, piers, bridges, markets, turnpike roads, 
inclosures, drainage, &c., and include one called the 
— of London Land Station and Subways, which 
is for incorporating a company with power to ac- 
quire certain property in the neighbourhood of 
Bucklersbury for the purpose of erecting shops and 
buildings of a superior character to those now upon 
it, and for making a railway station underneath the 
site for the use of the present and future under- 
ground companies. The other prominent under- 
takings under this head are Bristol Port and Channel 

Dock, Dover Pier and Harbour, Gravesend Terrace 
Pier, St. Katharine’s Dock, the Metropolitan and 

Foreign Cattle Market at Deptford, the Borough 

(Southwark) Market, the Railway Passengers’ As- 

surance Company, Sion College, and the Marine 
| Aquarium at Scarborough. 

This brings us to the special applications, 
first im importance among which stands the 
| ‘*Municipality of London” Bill, which purports 
| (adopting the language of the notice) to extend the 

jurisdiction of the City of London to the metro- 
| polis as defined by the ** Metropolis Local Manage- 
| ment Act, 1855,” or to such other limits as Par- 
| liament may fix, and to create a county of London ; 
| to enact that the area within such intended limits 
| shall be governed by one municipal body, and to 
| vest in that body the estates, charters, gifts, liberties, 
| privileges, &c., of the City of London, and all the 
| powers, authorities, &c., now vested in the Corpora- 

tion of Westminster, the Metropolitan Board of 

Works, and all vestries, district boards, and other 
| public bodies within the districts included. 

In these democratic days, when the value of every 
| institution is tested by its practical utility, and all 

































| conducted by a newly-incorporated poe og i who | traditional associations and ideality are banished 


are to purchase the existing canal and make various | from the argument, we suppose that what is called 
improvements in connexion with it, comprising | the common sense view of this question will ulti- 
a new cut from the existing Limehouse Canal of | mately decide the matter, but this may yet be a 
the River Lea, near the Blackwall Railway Bridge, | long way off ; much is still done by compromise and 
to the Duke’s Shore Dry Dock in the River | patching. 
Thames, and also of four railways at the East-end | Whatever course events may take, the proceedings 
of London ; thus the old company will pass out of | on this Bill will be eagerly watched by one section of 
existence, and there will now be nobody who can | the community, we mean the surburban vestryman. 
legitimately be abused for having pretty nearly | What is “ the ‘ighly flattering compliment” of elec- 
blown the metropolis to atoms. | tion as a vestryman compared with ‘the distinguished 
Another company is proposed to be incorporated | honour” of being chosen as the representative of 
for making a canal from near Romford Railway | your parish in the municipality of London, with 
Station to the River Thames at Havering sluice, | M.M.L. tied on your name? So that while the 


| with a collateral cut in Dagenham to join the River | historical greatness of the greatest city in the world 


Beam. ‘This is called the Romford Canal. | is being swept away, another greatness is about to be 

The other companies applying are the Baybridge, | created for the parochial mind (as Mr. Disraeli styles 
who desire to abandon their undertaking ; the Staf- | it) hitherto beyond the wildest dreams of beadledom. 
fordshire and Worcestershire navigation for mone- | The next most conspicuous Bill is that which con- 
tary arrangements, and to transfer their property to templates the demolition of the gas companies, 
the North-Western and other companies; and the | applied for jointly by the City Corporation and 
Wilts and Berks, who ask for authority to sell their | the Metropolitan Board of Works. It is called 
undertaking, and failing that to abandon it, and | “‘the MetropolisGas Undertakings Purchase Bill, 
dispose of the site upon which it stands. | and the terms of the notice afford little hope of 
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escape as far as the promoters are concerned. They| We now roam at large among the remaining| a similar character this year, as the President was 
ask for the sale to the Corporation and Metropolitan | Bills. absent from during the time such meetings 
Board (or either of them) by agreement or| Columbia Market again changes ape: Rae re-jare usually ; but the long-expected Soiree 
compulsion, of the undertakings of the companies| verts to the Baroness Burdett Coutts, w applies | came off at length, and apparently was all the better 
supplying gas within the metropolis as defined by | for Parliamentary confirmation of a precisely similar | for being so long in making its appearance. 
the Metropolis Local Management Act u such | conveyance (the parties reversed) to that} Since the first Soireé the members of the Society 

vi 


terms, conditions, and stipulations as may be agreed 
upon, or settled by arbitration, or defined by the 
Bill. The Corporation and are also pro- 
moting a further Bill for the amendment or repeal of 
the Metropolis Gas Act, 1860, and the City of Lon- 
don Gas Act, 1868, for powers to secure a uniform 
supply of gas throughout the metropolis, for altera- 
tions of rates and of present obligations and powers 
of companies now supplying gas within the metro- 
polis, or any part thereof. 

Beyond this, again, application is made by the 
same parties for what is called “The Metropolitan 
Gas Bill (New Works).” ‘This comprises powers to 
construct gas works at Barking Creek and Worm- 
wood Scrubs—to make railways connecting those 
works with the Tilbury and Southend and North 
Kent lines —also to construct piers and other land- 
ing plaves on the Thames. 

There is another Bill (supposed to be promoted 
by certain disaffected parishioners) providing for 
the repeal of the Metropolis Gas and City of London 
Gas Acts; for the regulation of iluminating power, 
purity, pressure, and price (the alliteration is not 
ours) of gas, the amalgamation of the Gas Com- 
panies, and to enable the City Corporation and 
Metropolitan Board to acquire the interests of the 
amalgamated companies. We do not know how 
far the promoters of these latter Bills may be act- 
ing in concert, but upon the surface it looks as 
if a simultaneous attack was being made upon 
the companies from two points, so that if the 
public bodies failed, private individuals are pre- 
pared to take the matter up, or vice versd. It 
will be in the recollection of such of our readers 
as devote attention to water matters, that for the 
last two sessions attempts have been made to bring 
the London water companies under general legisla- 
tive enactment. Last session this effort was sup- 
posed to have partially obtained the sanction of the 
Government, and a Bill was brought in, printed and 
circulated, but, at the instance of the companies, 
was defeated by a technical objection of noncom- 
pliance with Standing Orders, inasmuch as no notice 
of the Bill had been given in the Loudoa Gazette 
and the proper newspapers. 

This latter defect has been provided against this 
year as far as the Gazeffe is concerned (and also as 
regards the newspapers so far as we know), and it 
is now formally intimated that a Bill will be intro- 
duced for the transfer to a Royal Commission of the 
powers and property of the metropolis water com- 
panies. We believe that progress was made while 
the Bill was alive last session towards negotiation 
with some of the companies, so that probably all 
that now remains for settlement is merely matter 
of detail. 

We note next as a Bill of public importance that 
conferring on the Metropolitan Board powers for 
freeing from toll Hammersmith, Fulham, Wands- 
worth, Battersea, Albert, Chelsea, Vauxhall, Lam- 
beth, Waterloo, and Deptford Creek bridges ; which 
Bill includes also the Fast and West Ferry Roads 
(Poplar), upon which toll is now taken by the Poplar 
and Greenwich Ferry Company, and is the only dis- 
trict within the metropolitan area presenting to the 
antiquarian the novelty of a turnpike-gate. 

The Metropolitan Board further intend to present 
a Bill for the purchase of Stockwell Green, which is 
afterwards to be converted into a place of public 
recreation, to be maintained jointly by themselves 
and the Lambeth vestry. Then the Board applies 
for a‘ various powers” Bill, which affects Savoy 
precincts and Tooting Graveney Common, reiterates 
the power of freeing Deptford Creek Bridge from 
toll, and contemplates an alteration of the law as 
to compensation payable by the Board to yearly 
tenants. 

It would seem as though this enterprising body 
considered its existence dependent upon an annual 
application to Parliament for some gigantic under- 
taking of a payee character ; last session the Me- 
tropolis Buildings and Regulation was the pet pro- 
ject, now the gas and bridge questions are brought 
to the front ; but what becomes of the dead men? are 
they admitted failures, or waiting the time when the 
yablic sense will be on equality with that of the 

oard ? Great men are always in advance of the age 
they live in. 





which was authorised from her to the City Corpora- 
tion in 1873. This ill-starred property seems begging 
for an owner. The Corporation of London are 
applying for powers to erect a fruit, vegetable, and 
flower market on a site adjoining the western ex- 
tension of the Metropolitan Meat and Poul 
Market, Smithfield. After the opening of whi 
the present Farringdon Market is to be abolished. 

A Bill is to be deposited authorising the Com- 
missioners of Works and Public Buildings and the 
Benchers of Lincoln's Inn, or either of them, to 
acquire certain lands and buildings in the neighbour- 
hood of Chancery-lane and Lincoln's Inn, and to 
appropriate the sites thereof for the construction of 
a court of justice, with suitable approaches, and 
generally for making further and better provision 
for the Supreme Court of Judicature, the judges 
and otlicers thereof. 

It is intended to incorporate a company for the 
purpose of constructing a new street from Farm- 
street, opposite the end of John-street, to Mount- 
street, near its junction with Charles-street, in the 
parish of St. George, Hanover-square, 

The Prudential Assurance Company ask for autho- 
rity to separate their business into the industrial 
and ordinary branches, and to enable the company 
to receive weekly or short intervening premiums 
from, and to grant corresponding annuities to persons 
belonging to (what the notice calls) the industrial 
classes, which definition ought in our opinion to in- 
clude everybody in the kingdom, from the prime 
minister to the ploughman, nevertheless we highly 
approve the suggestion of what is meant, and shall 
be glad to see it established. 

‘The Channel Tunnel Company (Limited) have 
given notice,for a Bill to enable them to acquire cer- 
tain property at the foot of the cliff in St. Margaret's 
Bay, including the beach and foreshore abutting on 
such lands. St. Pancras Vestry is applying fora 
Bill vesting the disused burial grounds belonging 
to the parish in their body, for the purpose of being 
converted into open spaces for public recreation, 

This is the first step which has been taken in this 
direction, and to our minds a sensible one. While 
one section of the community is contemplating with 
equanimity the burning of dead bodies, there can be 
no desecration in applying the site which covers their 
remains to a pleasant and healthy purpose. 

The Royal Alfred Aged Seaman's Institute 
(formerly Belvidere Hospital, Erith) crave leave to 
purchase land in different localities for the purposes 
of the institute; also that the provisions of a deed 
of trust of property at Belvidere may be extended 
to their body. The Shipwrecked Fishermen and 
Mariners’ Royal Benevolent Society desire to ex- 
tend the limits of the Society's Act and enlarge 
their powers, so that they may be enabled to invest 
money. 

The above are all the conspicuous cases which 
our limited space will enable us to notice, Speak- 
ing generally, there is an unusual amount of so —_ 
pervading the Bills of the ensuing session, and, 
although fewer in number at starting, they will pro- 
bably result in the passing of as many useful 
statutes as the average of preceding years. 





THE SOIREE OF THE SOCIETY OF 
TELEGRAPH ENGINEERS. 


On Wednesday, the 2nd inst., the President of 
the Society of Telegraph Engineers, Sir William 
Thomson, gave the annual Soirée of the Society at 
King’s College, Strand, certain rooms, including 
the libraries, physica] laboratories, and the museum 
of King George IIL, having been kindly placed at 
his disposal by the Council of King’s College. 

This was but the second Soirée the Societ 
has given since its establishment. It was nomi- 
nally established in 1871, but no meetings were 
held until early in the following year, when, under 
the presideney of Dr. C. W. Siemens, F.RS., it 
really appeared as one of our scientific societies, 
In that year a most successful Soirée was held in 
Lord Lindsay’s laboratory, which conduced much 
to the success of the Society. In the following 
year, however, through unavoidable ci 
the expected gathering could not be held. It 
seemed at one time as if there would be no réunion of 








to surprise every one, 
to find that there is every sommes 
being continued. At present it 
musters 645 members of all classes, many of whom 
are scattered all over the world; i wherever 
the rege extends may be found one or more 


The rooms at the King’s College were tastefully 
decorated, and the object of the Soireé seemed to 
be not only a pleasant réwaion and gathering of 
old telegraph friends, and of representatives of 
every branch of the scientific world, but also to 
place before the visitors a most varied and brilliant 
collection of instruments, apparatus, and objects 
connected with electricity and telegraphy, many of 
which were completely novel and attracted the 
greatest possible attention. 

The President exhibited proofs of his untiring 
genius, and many interesting exhibits were shown 
with his name attached, Amongst these may be 
mentioned the modified form of the ‘“ syphon re- 
corder,” where the induction apparatus is dis- 
pensed with, and its place supplied by a powerful 

ent magnet; this, although exhibited in 
the form of a model, worked in the most suc- 
cessful manner, Sir William also showed his 
“ oe light,” illustrating the method of distin- 
guishing lighthouses, In this apparatus the light is 
shut off for certain definite intervals, so that when 
it flashes it shows distinct durations of light; these 
durations represent the dots and dashes of the 
Morse code so that letters are easily produced. By 
this means the flashes of any individual lighthouse 
at once convey to the observer a certain letter, say 
B, U, or D, which might represent Beachy Head, 
Ushant, or Dungeness. 

A marvellous piece of mechanism was shown 
which was termed Sir William ‘Thomson's tide- 
gauge, but of this we must defer any description. 
Several interesting cases of specimens of submarine 
cables and other articles of interest to the tele- 
graphist were also exhibited. But the greatest 
features of the evening were undoubtedly the 
** electromotograph” exhibited by Mr. R. 8. Culley, 
Engineer-in-Chief to the Post Office Telegraph, 
and some specimens of ‘‘ boring worms” exhibited 
by Mr. Browning under his microscopes. 

The “electromotograph ” is perfectly new and 
intensely interesting, and it will probably be of 
great advantage to future telegraphy. It may un- 
doubtedly be termed a new discovery in science, and 
is a subject of such interest that we shall publish a 
detailed description of it on a future occasion. It 
would appear that the fact it records was discovered 
by Mr. ‘thomas A. Edison, of Newark, New Jersey, 
U.5., who, in a letter, described his experiments 
in chemical telegraphy, wherein he met with the 
peculiar force he obtained ; from that letter and the 
ideas contained in ft the instrument exhibited was 
made. It has been known for years that marks 
could be made on chemically prepared paper by 
passing currents of electricity through a “ style” 
resting on the paper, which passed over a metal 
drum, these marks being produced by chemical 
decomposition, In his experiments Edison noticed 
that with certain compositions motion was produced 
in the lever holding the stylus, which was caused 
a by the sudden decrease of friction of 
the paper, It was found that paper prepared with 
caustic potash and a stylus tipped with tin gave 
the most favourable results. In the electromo- 
graph exhibited by Mr. Culley, the stylus was of 
tin, but held in a peculiar form of clip which 
brought a very amount of friction on the 
paper, so much so, that when the instrument was 
started, the great friction carried the stylus for- 
ward. Immediately a current was passed through 
it decomposing the , all friction seemed to 
cease, the clip by strong force of its springs 
was drawn , and this occurred each time 


Ey 
: 


the current and so long as the current 
existed the clip remained in its normal position, 
Sewrscegge owever, the current ceased the 
fricti 


the Ya md showed itself, and the 
stylus was drawn forward. This motion was made 
audibly manifest by the position of a small bell 
which was struck loudly each time a current passed 
and destroyed the friction. So perfect was it that 
the Morse signals sent by the key were perfect and 
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The remaining gas Bills are promoted by pro- 


vincial incorporated companies, and by corporations | 
Judging by the language of the | 


or local boards, 
notices relating to the companies, many of them 


seem to bein pecuniary difficulties, or suffering | 


from internal dissension ; they seek dissolution and 
reincorporation, as re gards money matters, and are 
desirous of being handed over to the local authorities, 

No London water company is applying to 
Parliament this year, each of them probably holding 
back pending the action to be taken on Colonel 
Beresford's Bill (to be alluded to presently). The 
principal objects contemplated by the corporations 


who intend lodging Bills appear to be the construc- | 
tion of further works, and an extension of the limits | 
The incorporated companies, like | 


of their supply. 
their gas friends, appear to be tired of the duties they 


have undertaken, or find them profitless, as many of | 


these seek to transfer their undertakings to the local 
authorities, and to get themselves dissolved. 
chester and Birmingham are included among the 
corporation applicants. 

The tramway Bills relating to Hull, Middles- 
brough and Stockton, and Salford, involve new 
works ; the Hull Bill is to incorporate a company to 
whom the powers of the Continental and General 
Tramway Company are to be transferred, and the 


tramways at Salford are undertaken by the corpora- | 


tion Notices have also been given for similar Bills re- 
lating to Glasgow, North, Dublin and Belfast, and 

rovisional orders are applied for with respect to 
Bristol and Eastern District Tramways, Manchester 
Corporation Tramways, Notting-hill and Shep- 
herd's Bush Tramways, and West London Tramways. 
The Liverpool Tramway Company asks for the 


confirmation of their agreement with the corporation | 
by Act of Parliament, and the Bill provides for the | 


reconstruction of some of the tramways and their 
future maintenance by the corporation. 

The provincial towns referred to in the above 
classification are applying for various sanitary 
powers, some including gas and water supply. The 
most prominent amongst them are Manchester, Ox- 


Man- | 
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ford, Rochdale, Bradford, Rotherham, Pontefract, 
Blackburn, Stockton (including a dock), and Sal- 
| ford, Glasgow, Cork, and Cardiff are also included in 
| the list. 

The Manchester Bill is to authorise the construc- 
tion of twenty separate works in connexion with the 
water supply; the abolition of separate rating 
powers of townships within the city, and will include 
gy for the improvement of the River Med- 


| 


abbattoirs, and disorderly houses, also with reference 
to betting. The corporation propose to extend the 
existing statutory provisions as to police super- 
annuation to the fire brigade ; they also seek ex- 
emption from the 92nd section of the Lands Clauses 
Act with respect to the purchase of such land as 
= be required for the purposes of the Act. 


| called the Regent’s Canal and Dock, which is to be 
conducted by a newly-incorporated company, who 
| are to purchase the existing canal and make various 
| improvements in connexion with it, comprising 
|}a new cut from the existing Limehouse Canal of 

the River Lea, near the Blackwall Railway Bridge, 
| to the Duke's Shore Dry Dock in the River 
| Thames, and also of four railways at the East-end 
| of London ; thus the old company will pass out of 
| existence, and there will now be nobody who can 
| legitimately be abused for having pretty nearly 
| blown the metropolis to atoms. 

Another company is proposed to be incorporated 

for making a canal from near Romford Kailway 
| Station to the River Thames at Havering sluice, 

with a collateral cut in Dagenham to joim the River 
| Beam. This is called the Romford Canal. 

The other companies applying are the Baybridge, 
who desire to abandon their undertaking ; the Staf- 
fordshire and Worcestershire navigation for mone- 
tary arrangements, and to transfer their property to 
the North-Western and other companies; and the 
Wilts and Berks, who ask for authority to sell their 
undertaking, and failing that to abandon it, and 
dispose of the site upon which it stands. 





ock, the better regulation of hackney carriages, | 


he canal Bills relate to an undertaking to be | 


The Bills comprised in the fifth class refer to 
harbours, piers, bridges, markets, turnpike roads, 
inclosures, drainage, &c., and include one called the 
City of London Land Station and Subways, which 
is for incorporating a company with power to ac- 
| quire certain property in the neighbourhood of 
Bucklersbury for the purpose of erecting shops and 
buildings of a superior character to those now upon 
it, and for making a railway station underneath the 
| site for the use of the present and future under- 
ground companies. The other prominent under- 
takings under this head are Bristol Port and Channel 
Dock, Dover Pier and Harbour, Gravesend Terrace 
Pier, St. Katharine’s Dock, the Metropolitan and 
Foreign Cattle Market at Deptford, the Borough 
(Southwark) Market, the Railway Passengers’ As- 
surance Company, Sion College, and the Marine 
Aquarium at Scarborough. 

This brings us to the special! applications, 
| first im importance among which stands the 
“Municipality of London” Bill, which purports 
| (adopting the language of the notice) to extend the 

jurisdiction of the City of London to the metro- 
| polis as defined by the ** Metropolis Local Manage- 
| ment Act, 1855,” or to such other limits as Par- 
liament may fix, and to create a county of London ; 

to enact that the area within such intended limits 
| shall be governed by one municipal body, and to 
| vest in that body the estates, charters, gifts, liberties, 
| privileges, &c., of the City of London, and all the 
| powers, authorities, &c., now vested in the Corpora- 

tion of Westminster, the Metropolitan Board of 
| Works, and all vestries, district boards, and other 
| public bodies within the districts included. 
In these democratic days, when the value of every 
| institution is tested by its practical utility, and all 
| traditional associations and ideality are banished 
| from the argument, we suppose that what is called 
| the common sense view of this question will ulti- 
mately decide the matter, but this may yet bea 
| long way off ; much is still done by compromise and 


| patching. 

Whatever course events may take, the proceedings 
on this Bill will be eagerly watched by one section of 
| the community, we mean the surburban vestryman. 
| What is “ the ‘ighly flattering compliment” of elec- 
tion as a vestryman compared with ‘the distinguished 
honour” of being chosen as the representative of 
your parish in the municipality of London, with 
M.M.L. tied on your name? So that while the 
historical greatness of the greatest city in the world 
is being swept away, another greatness is about to be 
created for the parochial mind (as Mr. Disraeli styles 
it) hitherto beyond the wildest dreams of beadledom. 
The next most conspicuous Bill is that which con- 
templates the demolition of the gas companies, 
applied for jointly by the City Corporation and 
the Metropolitan Board of Works. It is called 

| “the Metropolis Gas Undertakings Purchase Bill, 
| and the terms of the notice afford little hope of 
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esca as far as the promoters are concerned. The We now roam at large among the remaining | a similar character this year, as the President was 
ask for the sale to the Corporation and Metropolitan Bills, absent from er "the time such meetings 
Board (or either of them) by agreement or| Columbia oma haute and re-jare usually ; but the long-expected Soiree 
compulsion, of the undertakings of the companies| verte to the Baroness Burdett who applies | came off at length, and apparently was all the better 


supplying gas within the metropolis as defined b: 
the Metropolis Local Management Act u 

terms, conditions, and stipulations as may longings 
upon, or settled by arbitration, or defined by the 
Bill. The Corporation and Board are also pro- 
moting a further Bill for the amendment or repeal of 
the Metropolis Gas Act, 1860, and the City of Lon- 
don Gas Act, 1868, for powers to secure a uniform 
supply of gas throughout the metropolis, for altera- 
tions of rates and of present obligations and powers 
of companies now supplying gas within the metro- 
polis, or any part thereof. 

Beyond this, again, application is made by the 
same parties for what is called ‘* The Metropolitan 
(cas Bill (New Works).” ‘This comprises powers to 
construct gas works at Barking Creek and Worm- 
wood Scrubs—to make railways connecting those 
works with the Tilbury and Southend and North 
Kent lines —also to construct piers and other land- 
ing places on the Thames. 

There is another Bill (supposed to be promoted 
by certain disaffected parishioners) providing for 
the repeal of the Metropolis Gas and City of London 
Gas Acts; for the regulation of illuminating power, 
purity, pressure, and price (the alliteration is not 
ours) of gas, the amalgamation of the Gas Com- 
panies, and to enable the City Corporation and 
Metropolitan Board to acquire the interests of the 
amalgamated companies. We do not know how 
far the promoters of these latter Bills may be act- 
ing in concert, but upon the surface it looks as 
if a simultaneous attack was being made upon 
the companies from two points, so that if the 
public bodies failed, private individuals are pre- 
pared to take the matter up, or vice versd. It 
will be in the recollection of such of our readers 
as devote attention to water matters, that for the 
last two sessions attempts have been made to bring 
the London water companies under general legisla- 
tive enactment. Last session this effort was sup- 
posed to have partially obtained the sanction of the 
Government, and a Bill was brought in, printed and 
circulated, but, at the instance of the companies, 
was defeated by a technical objection of noncom- 
pliance with Standing Orders, inasmuch as no notice 
of the Bill had been given in the London Gazette 
and the proper newspapers. 

This latter defect has been provided against this 
year as far as the Gaze(fe is concerned (and also as 
regards the newspapers so far as we know), and it 
is now formally intimated that a Bill will be intro- 
duced for the transfer to a Royal Commission of the 
powers and property of the metropolis water com- 
panies. We believe that progress was made while 
the Bill was alive last session towards negotiation 
with some of the companies, so that probably all 
that now remains for settlement is merely matter 
of detail. 

We note next as a Bill of public importance that 
conferring on the Metropolitan Board powers for 
freeing from toll Hammersmith, Fulham, Wands- 
worth, Battersea, Albert, Chelsea, Vauxhall, Lam- 
beth, Waterloo, and Deptford Creek bridges ; which 
Bill includes also the East and West Ferry Roads 
(Poplar), upon which toll is now taken by the Poplar 
and Greenwich Ferry Company, and is the only dis- 
trict within the metropolitan area presenting to the 
antiquarian the novelty of a turnpike-gate. 

The Metropolitan Board further intend to present 
a Bill for the purchase of Stockwell Green, which is 
afterwards to be converted into a place of public 
recreation, to be maintained jointly by themselves 
and the Lambeth vestry. Then the Board applies 
for a ‘* various powers” Bill, which affects Savoy 
precincts and Tooting Graveney Common, reiterates 
the power of freeing Deptford Creek Bridge from 
toll, and contemplates an alteration of the law as 
to compensation payable by the Board to yearly 
tenants. 

It would seem as though this enterprising body 
considered its existence dependent upon an annual 
application to Parliament for some gigantic under- 
taking of a popular character ; last session the Me- 
tropolis Buildings and Regulation was the pet pro- 
ject, now the gas and bridge questions are brought 
to the front ; but what becomes of the dead men? are 
they admitted failures, or waiting the time when the 
yublic sense will be on equality with that of the 
Board ? Great men are always in advance of the age 
they live in. 


for Parliamentary confirmation of a precisely similar 
conveyance (the parties being reversed) to that 
which was authorised from her to the City Corpora- 
tion in 1873. This ill-starred property seems begging 
for an owner. The Corporation of London are 
applying for powers to erect a fruit, vegetable, and 
flower market on a site adjoining the western ex- 
tension of the Metropolitan Meat and gers 
Market, Smithfield. After the opening of whi 

the present Farringdon Market is to be abolished, 

A Bill is to be deposited authorising the Com- 
missioners of Works and Public Buildings and the 
Benchers of Lincoln's Inn, or either of them, to 
acquire certain lands and buildings in the neighbour- 
hood of Chancery-lane and Lincoln's Inn, and to 
appropriate the sites thereof for the construction of 
a court of justice, with suitable approaches, and 
generally for making further and better provision 
for the Supreme Court of Judicature, the judges 
and ofticers thereof. 

It is intended to incorporate a company for the 
purpose of constructing a new street from Farm- 
street, opposite the end of John-street, to Mount- 
street, near its junction with Charles-street, in the 
parish of St. George, Hanover-square. 

The Prudential Assurance Company ask for autho- 
rity to separate their business into the industrial 
and ordinary branches, and to enable the company 
to receive weekly or short intervening premiums 
from, and to grant corresponding annuities to persons 
belonging to (what the notice calls) the industrial 
classes, which definition ought in our opinion to in- 
clude everybody in the kingdom, from the prime 
minister to the ploughman, nevertheless we highly 
approve the suggestion of what is meant, and shall 
be glad to see it established. 

‘The Channel Tunnel Company (Limited) have 
given notice,for a Bill to enable them to acquire cer- 
tain property at the foot of the cliff in St. Margaret's 
Bay, including the beach and foreshore abutting on 
such lands. St. Pancras Vestry is applying fora 
Bill vesting the disused burial grounds belonging 
to the parish in their body, for the purpose of being 
converted into open spaces for public recreation, 

This is the first step which has been taken in this 
direction, and to our minds a sensible one. While 
one section of the community is contemplating with 
equanimity the burning of dead bodies, there can be 
no desecration in applying the site which covers their 
remains to a pleasant and healthy purpose. 

The Royal Alfred Aged Seaman's Institute 
(formerly Belvidere Hospital, Erith) crave leave to 
purchase land in different localities for the purposes 
of the institute; also that the provisions of a deed 
of trust of property at Belvidere may be extended 
to their body. The Shipwrecked Fishermen and 
Mariners’ Royal Benevolent Society desire to ex- 
tend the limits of the Society’s Act and enlarge 
their powers, so that they may be enabled to invest 
money. 

The above are all the conspicuous cases which 
our limited space will enable us to notice, § - 
ing generally, there is an unusual amount of so wee: 
pervading the Bills of the ensuing session, and, 
although fewer in number at starting, they will pro- 
bably result in the passing of as many usef 
statutes as the average of preceding years. 


SS 


THE SOIREE OF THE SOCIETY OF 
TELEGRAPH ENGINEERS. 

On Wednesday, the 2nd inst., the President of 
the Society of ‘Telegraph Engineers, Sir William 
Thomson, gave the annual Soirée of the Society at 
King’s College, Strand, certain rooms, including 
the libraries, physical laboratories, and the museum 
of King George IIL, having been kindly placed at 
his disposal by the Council of King’s College. 

This was but the second Soirée the Society 
has given since its establishment. It was nomi- 
nally established in 1871, but no meetings were 
held until early in the following year, when, under 
the presidency of Dr. C. W. Siemens, F.RS., it 
really appeared as one of our scientific societies. 
In that year a most successful Soirée was held in 
Lord Lindsay’s laboratory, which conduced much 
to the success of the Society. In the following 
year, however, through unavoidable circumstances, 
the expected gathering could not be held. It 





seemed at one time as if there would be no réunion of 





decorated, and the object of the Soireé seemed to 
be not only a t réwnion and gathering of 
old telegraph friends, and of representatives of 
every branch of the scientific world, but also to 
place before the visitors a most varied and brilliant 
collection of instruments, apparatus, and objecta 
connected with electricity and telegraphy, many of 
which were completely novel and attracted the 
greatest ible attention. 

The President exhibited proofs of his untiring 
genius, and many interesting exhibits were shown 
with his name attached. Amongst these may be 
mentioned the modified form of the ‘syphon re- 
corder,” where the induction apparatus is dis- 
pensed with, and its place supplied by a powerful 
permanent magnet; this, although exhibited in 
the form of a model, worked in the most suc- 
cessful manner. Sir William also showed his 
* eclipsing light,” illustrating the method of distin- 
guishing lighthouses, In this apparatus the light is 
shut off for certain definite intervals, so that when 
it flashes it shows distinct durations of light; these 
durations represent the dots and dashes of the 
Morse code so that letters are easily produced. By 
this means the flashes of any individual lighthouse 
at once convey to the observer a certain letter, say 
B, U, or D, which might represent Beachy Head, 
Ushant, or Dungeness. 

A marvellous piece of mechanism was shown 
which was termed Sir William ‘Thomson's tide- 
gauge, but of this we must defer any description. 
Several interesting cases of specimens of submarine 
cables and other articles of interest to the tele- 
graphist were also exhibited. But the greatest 
features of the evening were undoubtedly the 
** electromotograph” exhibited by Mr. R. 8, Culley, 
Engineer-in-Chief to the Post Office Telegraphs, 
and some specimens of ‘ boring worms” exhibited 
by Mr. Browning under his microscopea. 

The “electromotograph ” is perfectly new and 
intensely interesting, and it will probably be of 
great advantage to future telegraphy. It may uo- 
doubtedly be termed a new discovery in science, and 
is a subject of such interest that we shall publish a 
detailed description of it on a future occasion. It 
would appear that the fact it records was discovered 
by Mr. ‘Lhomas A. Edison, of Newark, New Jersey, 
U.S., who, in a letter, described his experiments 
in chemical telegraphy, wherein he met with the 
peculiar force he obtained ; from that letter and the 
ideas contained in ft the instrument exhibited was 
made. It has been known for years that marks 
could be made on chemically prepared paper by 
passing currents of electricity through a * style” 
resting on the paper, which passed over a metal 


ul} drum, these marks being produced by chemical 


decomposition. In his experiments Edison noticed 
that with certain compositions motion was produced 
in the lever holding the stylus, which was caused 
Foe by the sudden decrease of friction of 
the paper, It was found that paper prepared with 
caustic potash and a stylus tipped with tin gave 
the most favourable results. In the electromo- 
graph exhibited by Mr. Culley, the stylus was of 
tin, but held in a peculiar form of clip which 
brought a very great amount of friction on the 
paper, so much so, that when the instrument was 
started, the great friction carried the stylus for- 
ward. Immediately a current was passed through 
it decomposing the r, all friction seemed to 
cease, the clip by strong force of its springs 
was drawn ; and this occurred each time 
the current passed, and so long as the current 
existed the remained in its normal position, 
Immediately, however, the current ceased the 
friction of the r showed itself, and the 
stylus was drawn forward. This motion was made 
audibly manifest by the position of a small bell 
which was struck loudly each time a current passed 
and destroyed the friction. So perfect was it that 
the Morse signals sent by the key were perfect and 
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the construction, there having been an absence of longi- 
tudinal and cross ties which a vessel of such extravagant 
dimensions should have had ere she was sent on a sea 
voyage. 

My remarks on the mechanical defects of the structure 
are based upon calculations which were made by my col- 
league, Mr. McFarlane Gray. 

__ (Signed) N. H. Tunes, 
Principal Shipwright Surveyor to the Board of Trade. 
(To be continued.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLessroves, Wednesday. 
The Cleveland Iron Market. — Yesterday there was a 
good attendance on "Change but business was again slack. 
There is still a fair Continental demand for pig iron, and 
makers are quoting No. 3, 63s. per ton. Merchants are, 
however, offering this quality at (2s. per ton, and for delivery 
next year will sell at 61s. 6d. Buyers are holding off in the 
belief that prices will decline. 


The Cleveland Ironmasters’ Association Returns.—Those 
useful returns, which are now regularly published, bave just 
been issued. Out of 154 blast furnaces in the North of 
England there are 125 in operation, and new furnaces are 
being built as follows: Robson, Maynard, and Co. are build- 
ing two new furnaces at Redcar Iron Works. Swan, Coates 
and Co. are building ome new furnace at Cargo Fleet. 
Hopkins, Gilkes, and Co., Limited, are building two new 
furnaces. Bell Rrothers are building two new furnaces at 
Port Clarence. C. and T. Bagnall, Jun., are building one 
new furnace. Bolckow, Vaughan, and Co., Limited, are 
building one new furnace at Witton Park. The Consett 
Lron Company are building one new furnace. Rosedale and 
Ferry Hill Iron Company are building two new furnaces. 


be make of pig iron is shown by the following statistics : 


Make of Pig Tron. 
Tons. 


Month endir wth November, 1874 soe «171,169 


Month ending 30th November, 1873 170,512 
Month ending 3lst October, 1874 ee 171,471 
Increase upon November, 1873 wile O47 
Decrease upon October, 1874 eee 312 


Shipments Foreign of Pig Iron from Port of 
Middleshrough. 

Month ending 3) November, 1874 ese 20,782 

Corresponding month last year ... eve §=— 2,025 


Decrease 4,243 


Shipments Coastwise of Pig Tron Srom Port of 
Middlesbrough. 


Month ending 30th November, 1574 ove 19,744 
Corresponding month last year... oe 17,927 
Inere 138 one aoe eee ] R17 


Makers’ Stocks. 


tist October, 1874 ... , oe ose 59,298 
oth November, 1874 ‘4 see oo «=: 60,582 
Increase upon October, 1874 on 1,284 


Tie Finished Iron Trade.—In this important branch of 
industry there is no important change. There is more in- 

ury on colonial account, but the prices quoted by manu- 
iacturers are pot such as to induce contracts. The Welsh 
makers can quote lower prices. Messrs. Bolchow, Vaughan, 
and Co., whose rail mills have been stopped, have now 
secured an order for 10,000 tons of rails for India, and Mesers. 
Shaw, Johnson, Reay, and Co., are working off an Indian 
rail contract. But the rail mills generally are stopped, and 
a very large number of men are thrown out of employment 
on Tees-side. ‘The distress at Darlington, Stockton, and 
Middlesbrough, is most serious. Committees are relieving 
the distress by distributing soup and bread amongst the 
families of ironworkers and others in need. There is not 
so much inquiry for ship plates, which are quoted 91, 6s. 
per ton 

The Coal and Coke Trades.—For household coal there is a 
better demand, and prices are rather higher. The condition 
of the coke trade is unchanged. 


Part of an Iron Works Blown Down.—The heavy gale 
which blew last night from the N.E.N. did serious damage 
on Tees-side. At Middlesbrough part of the Britannia Iron 
Works was blown down. The roof of No. 2 forge, where about 
thirty men were working, was entirely blown off. Unfortu- 
nately one man, named Adams, was killed, and four others 
wereinjured. The roof was constructed of wrought iron, 
covered with slates, and supported by iron columns. It is 
estimated that the damage caused will not be repaired under 
10008. 

Great Damage to Coatham Pier.—In consequence of the 
gale during the night there are no fewer than seven ships 
ashore between Coatham and Saltburn. Two of the ships, 
the Griffin, of Southampton, and the Corrymbus, of Dundee, 
struck the Coatham pier in two different places on the east 
side and eut right through, carrying away iron columns and 
promenade. To-day the pier has a very curious look, being 
divided into three pieces, and the sea dashing against it. 
Something like 10002. will be required to put the pier into 
repair. 

The River Tees.—Considerable improvement is being made 
in this river by the Commissioners, who are now going to 
Parliament for further powers to enable them to carry out 
enginsering works. The people of Middlesbrough, however, 
intend to oppose the Commissioners in Parliament unless the 
constitution of the Commission is altered so as to give the 
traders and shipowners a better representation. 
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NOTES FROM THE NORTH. 

Giaseow, Wednesday. 
_ Gla Pig Iron Market.—Very little business was done 
in the latter of last week. Friday's prices were 86s. to 
Sts. 6d., closing sellers at the latter quotation. About 800 
tons of iron were sent into the warrant stores on that day. 
Quietness again prevailed on Monday, and the nominal clos- 
ing price was 84s, 6d. cash. Makers’ prices remained un- 
changed. Few, if any, transactions were reported yesterday, 
and the nominal price was 84s. 6d. to 84s. 3d.” One lot 
of 500 tons wae at 83s. 6d, 3lst December fixed. The 
stock was increased by about 600 tons yesterday. As 
the “ bulls” almost all the stocks, and the “ bears” are 
afraid to Pa wis utter stagnation is the result. It is 
reported to-day that there is not only little business doing, 
but that therejis not likely to be any improvement til] after the 
Christmas and New Year's Day holidays. Iron is still going 
into store, but this does not seom to affect prices at ail, as 
makers continue steady in their quotations, and there is e 
fair amount of business doing in foundry iron at 84s. 3d. cash, 
which was the nominal closing price this forenoon. No 
business waa re in the afternoon, and the market closed 
sellers 84s. 6d. buyers 84s. 3d. The following are the official 
quotations for makers’ iron: 


No.1. No. 3. 
a. d. 6. d. 
G.m.b., at Glasgow oe ee 880 810 
Garteherrie 4, — o ne eee 9% 0 85 0 
Coltness (Os one one 100 0 846 
Summerice ,, ... oto io 90 810 
Carnbroe eee one ose 920 B10 
Monkland i. eee des ld a0 B00 
Clyde a. cane ti ts 87 0 810 
Govan, at Broomielaw__... Ae 99 0 800 
Langloan, at Port Dundas om 100 0 880 
Calder ” eee 1000 830 
Glengarnock, at Ardrossan <a 940 830 
Eglinton Pm pea 8&6 796 
Dalmellington ,, sin 87 6 806 
Carron, at Grangemouth, selecte oO — 
Shotts, at Leith ... os one 976 840 
Kinnell, at Bo'ness 9090 786 


(The above all deliverable alongside.) 
Bar iron ove ese ove ove 104. 
Nail rods... eee oe iat 101, 

Last week's shipments amounted to 11,122 tons, as against 
9138 tons in the corresponding week of last year. The 
stock in Messrs. Connal and Co.'s stores was increased by 
3204 tons last, and it is larger now than it has been for a 
number of months. 


The Malleable Iron Trade.—The malleable iron manufac- 
turers are still very dull, with one or two exceptions. 
Amongst the exceptions must be mentioned the Monkland 
[ron Company (Limited), whose hands are full of orders for 
nail red iron. Owing to the dulness that has for some time 
prevailed at the Motherwell Iron Works, the men are afraid 
that there is going to be another break in the wages, At 
all events, an intimation was published last Saturday to the 
effect that instead of the usual fourteen days’ notice to leave 
the men were to be put on a single day's notice. 


History of the Scotch Iron Trade.—A lecture on “The 
Rise and Progress of the Iron Manufacture in Scotland,” 
was delivered last Thursday night to the Columbian Opera- 
tives’ Literary Association, honnybridge, by Mr. John Mayer, 
Government Lecturer of Science, Glasgow. Mr. James 
Smith, of Smith and Wellstood, Columbian Stove Works, pre- 
sided, and introduced the lecturer, who traced the history of 
the iron trade in Scotland from the establishment of Carron 
Ironworks in 1760 down to the present time. Bonns bridge 
being near the Carron Works, special attention was given to 
the interesting character of that establishment, especially 
during the wars in the early part of the century. Wilson- 
town, Omoa, and Dundyvan Works, now non-existent, were 
also referred to at some length, as were also the discovery of 
the blackband ironstone by David Mushet, the invention of 
the hot-blast by James Beaumont Neilson, and various other 
improvements made from time to time. At the close of the 
lecture, and, at the suggestion of the chairman, Mr, George 
Ure, his former partner, mentioned many personal remi- 
niscences of Carron Works, which greatly interested the 
auidence. 


Sir John Hawkshaw and the River Clyde.—It is stated 
that Sir John Hawkshaw, who bas just returned home from 
South America, has ‘accepted the appointment of Commis- 
sioner to inquire into the pollution of the River Clyde and the 
best means of preventing it. 

A New Shipbuilding Yard on the Olyde.—After looking 
wistfully to the Clyde for two or three years with the view 
of transferring their shipbuilding business from the Thames, 
Messrs. Dudgeon have at length secured an eligible site for 
a shipyard, and are making the necessary arrangements for 
breaking nd and erecting their works. The site is 
immediately below the Fairfield shipyard of Messrs. John 
Elder and Co. It is styled Govandale. 


Graving Dock at Govan.—This extensive work has made 
considerable progress within the past few months, and in a 
short time the contract will = ail but a bam yoo" 

ra. i ines will be removed immediately, 
volame spain: commenced forthwith. The palings 
on each side of the large structure entrance are now finished, 
showing‘the line of the river bank, this portion of the under- 
taking having been successfully completed by Mr. J. A. 
King. For future operations which may be carried on in the 
extension of the dock, several buildings at the head of Main- 
street, Govan, will require to come down. 

Institution of Engineers and Shipbuilders.—The ordinary 
meeting of the Graduates’ Section of this Institution was 
held last night—the President, Mr. James Gilchristyin tle 
chair. A new governor for compound marine engines, in- 


yented by Mr. Robert Kankine, of this city, was brought 





under the notice of the members by Mr. Peter Dewar, and 
the inventor afterwards gave a intel deneription of it. After 
the description of the ingenious appliance was concluded, an 
interesting diseussion oceurred, in which the President and 
Messrs. Findlay, Johnston, Harris, and other members took 
part. 

Edinburgh and Leith Engineers’ Society. —A meeting of 
thissociety was held last week, Mr. James H. Cunningham, 
C.E., in the chair. A paper was read by Mr. W. Allan 
Carter, C.E., on “ Combustion.” The writer explained the 
principles regulating the process of combustion, and pointed 
out the almost total disregard of these principles in the eon- 
struction of fireplaces, stoves, and furnaces, and explained 
how easily and simply in many cases a remedy could be 
appli d. He instanced the case of a stove where the whole 
of the air supporting combustion had to find ite way through 
the bars, and showed how the simple expedient of drilling 
number of holes above the tire, so as to admit air above as 
well as below, vastly increased the efficiency of the stove. 


NOTES FROM THE SOUTH-WEST. 

The Welsh Lronworkers.—A large meeting of ironworkers 
was held at Dowlais on Monday, when addresses on the pre- 
sent crisis were delivered, and a resolution pledging those 
present to resist a proposed reduction in conjunction with the 
colliers was unanimously passed. It was aleo reaclyed to 
agitate for the establishment of a board of arbitration, and to 
support the union. 


Newport Alexandra Dock.—A special meeting of the 
Newport town councillors was held on Saturday to confer as 
to the best means of celebrating the opening of this impor- 
tant undertaking. We , on good authority, that the 
last week in January, or the first week in February, will most 
probably witness the ceremonial. 


Monmouthshireand South Wales Coalmasters’ Association. 
—A meeting of the committee of this association was held at 
Cardiff on Thursday, The letters of Mr. Henry Crawshay, 
of the Forest of Dean, were the subject of genoral conversa- 
tion, the attitude which he has a being considered 
somewhat embarrassing for thoee masters who are anxious to 
effect the 10 per cent. reduction. In the Rhondda Valley 
the men are working steadily, but the general impression is 
that a serious struggle is imminent. 


Banbury and Cheltenham Direct Railway— We under- 
stand that the construction of this important link is now 
finally arranged, and that the aap ped surveys are being 
rapidly proeeeded with. The line will leave Cheltenham, on 
the Great Western system, at Bayshill, proceeding thence 
through Chariton Kings, Dowdeswell, and Andoversford, to 
Bourton-on-the-Water. At this point a junetion will be 
formed with the existing line, and the traflie will be carried 
over it for about four miles. A loop line of about a mile in 
length will be made so as to cross over the Oxford and Wor- 
cester main line, and, by a junction, it will then run on the 
Chipping Norton branch to that town. Leaving Chipping 
Norton, the new line will run through Deddington, Adder- 
bury, to King Sutton and Banbury. There will be five 
or six stations, and the entire distance to be traversed from 
point to point is about 52 miles. This new line will effect a 
great saving of distance from Cheltenham to London, and to 
the north-eastern and eastern districts, and vice versd. Mr. 
E. Wilson is the engineer-in-chief ; and the contract for the 
entire work has been taken by Mr. W. F. Lawrence, of 
Clifton, the contractor for the Bristol Port and Channel Docks 
the Clifton Extension Railway, and other important works. 





Trade at Newport.—Trade in steam coal has been slack. 
The house coal trade is also in a depressed condition. The 
iron trade has shown little change. 


Portishead District Water Works.—The directors of this 
company have accepted provisionally a tender for the con- 
struction of the entire works (including the purchase of the 
existing works) for 24,896/., the works to be completed within 
six months. The directors have also under consideration a 
se Come by the contractors to take a lease of the undertaking 
or three years after completion, and to defray all expenses ot 
working and maintenance, paying to the company i000/. for 
the first year, 12501. for the seeond year, and 15001 for the 
third year. It was, however, arranged, with the consent of 
the contractors, that the acceptance or otherwise of this pro- 
posal for leasing should stand over for the consideration of 
the shareholders at a meeting to be shortly convened to dis- 
cuss it. , 

Wages in Wales.— Notices ted in the whole of tho 
associated collieries of South Wales and Monmowthshire 
announced that all existing contracts with the workmen will 
be determined at the end of the month. It is believed that 
the men engaged in the iron trade are embraced in tho 
reselution of the masters to effect a further reduction. 


Milford Docks.—It is stated that 300,0001, has now been 
paid up in aid of this undertaking. The works are also pro- 
gressing. 

Tredegar Iron Company.—The mineral agent to this eom- 
pany has been fined at the local police eourt, for an infringe- 
ment of the Mines Regulation Act in allowing iron prickers 
and rammers to be used underground. The evidence showed 
that the employment of these tools in blasting processes re- 
sulted in an explosion which was attended with fatal con- 

uences. It transpired, however, that the manager had 
ordered the substitution of copper and wooden instruments 
for the iron ones, and the men expressed a preference for the 
latter. 

Gas at Appledore.—Atender of Messrs. Vickary, engineers 
and ironfounders, of Exeter, for the erection of gas works 
and mains, has been accepted by the Appledore Gas Com- 
pany. 

Roumeuay Rartways.—A junction line from Tirnova to 


Kermenly has been opened for traflic. Fur the present only 
one train rans daily over the new line. 
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SAFETY VALVES. record seem to indioate that the deficiency at the higher pres 
Report om Safety Valees, presented to the Institution of | "57 "tn oni pat vd : 
Engineers b win boned pony 


and Shipbuilders in Scotland. than 20 Ib. of 
(Concluded from page 447.) and 
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absolute pressure in the boiler as long as that pressure is not inch area of safety valve for each square foot of firegrate. 
less than 25.37 lb. Examples of this are shown in the follow- | Hence, the lift of valve is proportional to the diameter, and 
ing :— inversely as the pressure. For a discharge of 3 lb. per minute 
Tapie IV. per square foot of firegrate the requisite lift in inches is twice 
the diameter of (@ flat-faced) valve, divided by the absolute 
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pressure. 
This, however, does not apply to pressures less than 26 lb. 
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,, and therefore the desi pressure p,, be 
wars bo Gishange all dhe stesmn by Littog veh part of fit 


diameter. 

At absolute pressures of 721b., the British and Prussian 
Ee ads see he of be 
quires by Brite 7 
requires by I 
equal to 3.6 in. in diameter, and which 
a pressure of 72 Ib. require to lift 2% *"equal to woth of an 


inch. 
Then, by the Prussian rule the area of valve is, for 20.36 ft. 
of grate and 72 lb. pressure :—a= 86 x20.36 _ 10.18 square 


of this valve being 11.31 in., would (if fiat-faced 
?oth of an inch give a clear opening of 1.131 square 
discharge 


would, at 72 Ib. pressure. x72xL13i= 
61.07 of steam per minute, and which : to 3 lb. 








AF 44¢ 3 é an evaporation of 3 lb. of ok minute uare 
$ | £23 g BS ve 59. Take, for example, valve 5 in. in diameter, 19.6 | foot of whlch fo conctdesshiy move than to uscally 
a } 3 $ | Bey as | square inches in area, which corres to 2x 19.6=39.2 | realised in marine practice. 
& | Sigae | 225 4: ounces ies of Sree, which vm evaporate 80.2X3= | 63, Before the ordinary valves rise and give sufficient 
34 : z 528 | gAé <3 square inches, requisite to discharge any weight, win pounds under which the valve begins to rise. Hence the requirement 
3$4 cm 5 | Meas 3 of steam per minute at the pressure p: is: of large areas. With a properly constructed 
£25 Si=eh = zs s one such as many now in Suleh sie one-fourth of their dis- 
“ = — we and the weight | i nace for the alee none ab seapecams on 
“ on 8p We would have, by taking the pressure p,=69, the w is no area m if any) more 
$3 37 e281 19.6 id’ w=117.6, ate wmicapear* in by the Prussian rule. Say, 
3v = i ~ a=" **!—2.61 square inches, ares a=—~ "4 2 grate . the area of wings of valve. 
0 ; : t 
4s 89.78 — = which eorsmapendie $9 Mite ‘Spening of a flat-faced valve, 5 in-| The valves here referred to are so very nail st the Goals 
50 44.06 7.9 ' 37. " . x6_ inch or , oceupy a considerable area, 
60 52.59 45.2 45 | diameter, when lifting 6 woreatd must in the e equation be for. Those 
70 61.07 62.5 | $2.5 The circumference of a 5-in. valve being 15.7 in. and 15.7 valres give munch siess prompt tothe boiler, and never 
75 65.30 | 66.1 y x 1667=2.61 square inches of opening, as | permit the pressure to rise much beyond the load. 
90 77.94 67 | 676 |” When the angle of seat of valve is 45 deg., the lift required [Since this paper was written, the attention of the writer 
100 86.34 | 74.8 ‘ehe. . inches is 22% diameter of valve has, from a notice in Es@1s@ERING, been directed to a paper 
, : i Ty We Ey ip ear 
| 56. The aren of ~ , Fequisite to the dischar of any 60. When « boiler regularly fired, and all the steam ; va ‘i, 
. given constant weig ot steash, it will be observed, is geneeated Giechangel: Chevagh on colinnsy valve, andes ee saeagee Bee prot tee 5 Teo 
nearly in the inverse ratio of the pressure. Thus, while a succession of pressures, the lift of valve, plied gpegune et Soe poy i — 
4 uare inches of ing, with square-edged entrance, will | by those absolute pressures, should be s constant > believed been 
c a4 r. steam game quantit is constantly entering Sn have toaly couenenes Wie tow nich angeietye Che racine 
discharge 3x 23=69 Ib. weight of 30 ib. » ae ar gent Rocher sexes d of an elastic fluid issuug from an orifice.) 
: minute, one equate inch of opening will discharge 67 ib. per iler, and also that the absolate pressure in the 
; minute of 90 Fey ee a boiler or below the valve is not less than 1.726 times Result of a8 of E ’ 
9 weight at oe a soipieg whe: | adode to-crmnitiie the knamese of grement boiler when 
rater at 100 dog.) 67 Ih ws oot od ts oveporaie 69 Ib.ct Wea ectual experiment « deficiency is gonerall manifested Ail the stonms raised was allowed to” pass awoy by the safety 
Som poceume. at the Hence, the of some | valves unassisted. Two valves were used, the united area of 
7 The belle which will poaceate 2,0 Scents move, Chan lou fat ot che higher tempersinnes Se Para- | SASH os ll wean Tarmcens tno grote surfs wee 36 
7 afctes "Sy cpcne | a base by | ss Leng te Tee Pa 
5 67.7 lb. at pressure of 90 Ib.; but many experiments on | has been suggested that this might be by | square feet; the square feet. 
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were each 2} in. diameter, the fuel used was ordinary good 
Glasgow dross, the firing good, and as nearly uniform during 
all the experiments as possible. The valves were loaded by 
direct weight. The following is Table of results: 


Pressure Increase per Lift of 





Load on i 
Valve. roseto | Cent. Valve. Fount. 
apie acne 
. . =o 
+ Jk ee 190. | 325 | 339 
0 | 90. 255 | 3.223 
6 | 2% 66. 18 2.68 
20 30 | 50. 16 8 86| 2.676 
25 | eo | «#. 1425 | 27 
30 “0 | 33. 1262 | 258 
To or’ et 1126 | | 2.466 
49 oO 21. -103 2.437 
4 | (68 15.5 097 2.41 
} 


Sener ot Rds aR 
The —— seat being to an angle of 45 degrees, 
SPL 
W= Seew = Weight of steam discharged per minute 
equare foot of firegrate. 
P= abeot i 


25D 
ute pressure in Ib. square inch. 
D = Diameter of valve in pod oak 
L = Lift of valve in inches. 

Tare showing the respective Area of Valve for the Boiler 
in question, if made according to the Committee's Recom- 
mendation, as compared wtth present practice in this 
country, and at the several undernoted absolute pressures 


| 








Areas of Valve as 


’ » ' 
Absolute Pressure/ recommended by 


| Areas of British 





of Steam. Geanmeitten, Valves. 
| 

Ib. | square inch. equare inch. 
20 40. | 12.5 
25 36. 12.5 
30 39. 12.5 
35 25.7 | 12.5 
4 22.5 12.5 
45 20. 12.5 
5 18. 12.5 
65 16.36 125 
60 15. 12.5 
65 13.84 12.5 
70 13. 12.5 
7 | 12. 12.6 





Safety valves of ordinary construction, if loaded by direct 
weight, do not allow all the steam to escape which can be raised 
im the boiler unt the p has i d above that at 
which the valve opens, and an additional increase of pressure 
will take place when the valves are loaded by springs. That 
such has been the case in the past by deah-ceight leading 
and imperfectly rtioned valves is fully illustrated by 
reference to the foregoing experiments. 

The object in appointing this committee was to inves- 
tigate the cause of this increase of pressure, especially with 
boilers proporti in strength to work at low pressures, 
and it is hoped that the result of these investigations will 
clearly show that the great cause lay in using valves of too 
small dimensions; and that with valves porpretened as 
proposed, properly constructed and loaded by springs, any- 
thing ap ing a dangerous increase of pressure is entirely 
avoided. 


On Loading Safety Valves by Direct Springs. 

It has been shown that valves having half an inch of area 

per square foot of grate surface — to lift 
2 diameter of valve 
P 
in order perfectly to relieve the boiler; and if proportioned 
as is recommended in this report, then the lift would be in all 
diameter of valve. 

ua 7 

Having determined the requisite lift, it remains to fix any 
r bit or desired percentage of the load, which is not to 
be exceeded by the additional |oad due to the compression or 
extension of the spring, caused by the lift of the valve. Let 
this, for example, be restricted to 24 per cent. of the original 
load. 
Then the spring loading the valve should be so 
tioned that the compression or extension, to 
initial load shall be 40 times the lift of the valve. 

So that with valves having half an inch area per foot of 
grate surface, the initial compression or extension of spring 
_— ox Demers of valve 











propor- 
uce the 


With valves as recom- 


mended, the initial compression or extepsion would be 11 
x diameter of valve. The following formula refers to spiral 
springs, made of steel in the usual way : 
K=Compression or extension of one coil in inches. 
d= Diameter from centre to centre of steel composing 
spring in — # 
w= Weight applied in 4. 
D= Diameter or side dequne of steel of which the spring 
is made in sixteenths of an inch. 
C=A constant which, from experiments made, may be 
taken as 22 for round steel and 30 for square steel. 
xXw 





xe 
The total com ion or extension of such a spring is equal 
that of one into the number of effective coils, which 
may be taken as two less than the apparent number, the end 
being usually flattened 
to rest a 
The relation between the safe load, size of stecl, and the 


to serve as bases for the spring 





diameter of the coil has been deduced from the works of the 


late Professor Rankine, and may be taken for practical 
purposes as follows ew 
p=\\<x4 for round steel. 
ajwxd 
= | ——— for square steel. 
ve 
The application of the above formule may be illustrated by 
| the following caleulations-<f thane ditserse - J of 
| springs, all designed to give thesame res valve, 
Cis i2.5 aves ia square inches. Boiler 60 Ib. per 


square inch. Omitting weight of valve, spindle, and spring ; 
load required=12.5x60=750 lb. Then, assuming that this 
valve is in the proportion of half a square ee per foot 
of grate surface, the lift of vale would be= = = .106, 
say .1 in. 


Initial compression of spring, 
1. Supposed diameter of spring, or ¢, equal 4in. D= 
—— = 10, diameter of spring stecl = }{ths. E= 


64x 750 4 
10,000 x 22 218 
say 18. Pitch of spiral, allowing between each coil a dis- 
tance equal to twice the intended compression=1.(61 in., say, 
1 in.; effective length of spring = 18x1= 18 in. and 
allowing for two end coils as bases, say, 19} in., =the length of 
spring before compression. 


2. Supposed diameter of spring, 6 in. D.= 


och 4.96 in., say 4 in. 
‘ 


=.218 in. Effective number of coile= =18.3, 


* [750x 6— 
3 

_ 216x750 

11.447, say, ygths. B= S579 x3 

ber of coils required, eg = 12, say 11. Pitch of spiral, 


=.365 in. Effective num- 


1.46 in. ; effective length of spring, 1.46 x 11=16.06 in., and 
allowing for two end abutment coils, say 174 in.=the length 
of spring before compression. 


2 fn ie 
3. Supposed diameter of spring 12 in. Daa xi8 = 


14.42, say, }{ths. E= 1798x750 = 1583 in. Effective 
38416 x 22 


number of coils required, rep= 6: Pitch of spiral, 3.9 in. ; 


effective length of spring, 3.9x261—10.17in., say, 10in., 
and aflowing for two end abutment coils, say, 11} in.=the 
length of spring before compression. 

In cases were it is desirable or perhaps to employ 
springs acting at the ends of levers, the same formule can 
be employed for determining the proportion of springs, 
bearing in mind that the lift of the end of the lever where the 
spring is attached, is to be taken instead of the simple lift of 
valve. 

The above illustrative calculations have all reference to 
springs made of round steel, and used in compression. In 
many cases two or more springs, one within the other, may 
be used with advantage. 

After consideration of the whole of the experimental 
information obtained, and the necessities required in practice, 
the committee have come to the following conclusions : 

1. The present ice in this country of constructing 
safety valves of uniform size for all pressures is incorrect. 

2. The valves should be flat-fi and the breadth of face 
need od exceed see nn a ah — 

3. present system ing valves on marine boilers 
by direct weight is faulty, and ill-adapted for sea-going 
vessels, a erable quantity of steam being lost during 
| heavy weather, in consequence of the reduced effect of direct 
load—the result of the angle or list of the vessel, and also of 
the inertia of the weight itself, the latter not being self- 
accommodating at once to the downward movement of the 
vessel, and, moreover, the impossibility of keeping the valves 
when so loaded in good working order. 

4. That two safety valves be fitted to each marine boiler, 
one of which should be an easing valve. 

. The dimensions of each of these valves, if of the 
ordinary construction, should be calculated by the following 
rule: 
0.6xHS 


P 
A=Area of valve in square inches. 
G=Grate surface in square feet. 
H S= Heating surface in square feet. 
P=Absolute pressure in pounds per square inch. 


r 





ae committee s raggest that only one of the yr =. 
of the ordinary kind, roportioned as above, t 
{ta cheaiid ‘be ie Gasleg valve. “The other may be oo oa- 
structed as to lift one-quarter of its diameter without increase 
Se. Valves of this kind are now in use, and one 
is valve, if caleulated by the following rule, would be of 
itself sufficient to relieve the boilers: 


a=‘*e +area of guides of valve, 


A= TSXES 5 ree of guides of valve. 


This valve should be loaded, say, 1 /b. per square inch, less 
than the easing valve. 

7. As experience in the use of valves of this deseription is 
acquired, both may be of this kind, and one of them made to 
blow into the sea without any i i 








n ease of e, as is 
illustrated by the diagram (Fe. 8, page 463) from actual 





old. 
10th. § should be adopted for i 
and they should be divect-actiog where peaatsablas 7 


an extra resistance, and consequent i of ure, 
when the valve is rising, and a of steam through dimi- 


nution of pressure before it will close. 
Committee: Walter Brock, James Brownlee, J. L. K. 
Jamieson, Eben. Kemp, H. R. Robson, David Rowan. 








FOREIGN AND COLONIAL NOTES, 


Mechanical Industry in Turkey.—The i ing busi- 
ness of the late firm of Messrs. Stock Thompson, of 
Tophaneh, has been bought by Messrs. Morris and Jones. 


Mr. Morris was formerly engineer of the Azizich Company's 
boats, and Mr. Jones has been established for many years at 
Smyrna as an engineer on his own account. 


A Dredge for Montreal.—A new dredge built for the Mon- 
treal Harbour Commissioners has arrived at that city from 
Quebec. She was built at a cost of 18,500 dols. in seven 
weeks, and she is intended to supply the place of a dredge 
burnt at a recent great fire. 


Grand Trunk Railway of Canada.—The traffic receipts 
of this important und ing in the six weeks ending Oc- 
tober 10th, were 269,0731., against 237,446/. in the corres- 
ponding period of 1873. The revenue for the seven days 
ending October 10th (48,962/.) was the largest yet recorded 
for any single week. 

An American Railroad Salary.—Although the holders of 
Erie Railway ordinary shares do not receive very regular or 
very abundant dividends, the president of the Erie Kailway 
Company is tolerably well endowed. Thus he receives a 
salary of 10,000 dols. per annum. 

The Australian Mail Service.—The Peninsular and 
Oriental Steam Navi wap ge fe now four steamers 
engaged in its A jan service. These steamers are the 
Ceylon, 450 horse power; the Nubia, 45) horse power; the 
Pera, 450 horse power; and the Ellora, 300 horse power. 
The Ellora is running between Melbourne and Sydney. 


The United States Navy.—A considerable number of 
workmen have been discharged from the United States Navy- 
yard at Portsmouth, New Hampshire. Work in the con- 
struction department has been suspended. 

Philadelphia and Boston.—The Philadelphia and Reading 
Coal and Iron oe placed a new steamer, the 
Allentown, upon its line between Philadelphia and Boston. 


Tunnelling the Scheldt.—The question of constructing a 
tunnel under the Scheldt at Antwerp, so as to connect both 
banks of the river, is now under official consideration. A 
pro to lay down another line of rails between Brussels 

Antwerp, will shortly be brought before the Belgian 
Chamber of Representatives. 

Belgian Coal.—The exports of coal from Belgium in Sep- 
tember, amounted to 398,270 tons, of which about 376,500 
tons went to France. Having to the increasing coal 
—— of the Nord and the Pas-de-Calais, Belgian co!- 
iery proprietors begin to look forward to the time when 
France will no longer be a large consumer of Belgian coal. 


The P. and O. and the Suez Canal.—The Directors of the 
Peninsular and Oriental Steam Navigation Company have, 
since they received the sanction of Government to the 
company’s steamers using the Suez Canal, began to reduce 
the company’s repairing establishments abroad. Repairs 
will be concentrated as much as possible in England. 

American Steam Navigation. —A line of steamers bas 
been established at Baltimore to trade between that port and 
Port Royal, South Carolina. 

A Chinese International.—An International Exhibition is 
to be held in China, A committee has been formed at 
Shanghai for the purpose of organising it. 

Nova Scotian Coal Miners.—A reduction of 12 per cent. 
has been proposed in the wages of the miners employed at 
the collieries in Picton County, Nova Scotia. The miners 
have struck work in consequence. 

Eastern Bengal Railway.—The districts traversed by this 
line have just been subjected to an inundation resembling 
that of 1871. The Ganges was at many points higher than 
in 1871, and on the piace most subject to tloods the water was 
as high as in 1871. The effect of the flood upon the works 
of the railway supported an opinion previously ex by 
the Government engineer, viz., that the line might be con- 
sidered safe in every respect against disasters similar to those 
of 1871. 

Bridging the Danube.—The Hungarian Government, being 
about to throw a t ele ade the Danube at Pesth, 
invited plans from various leading firms. The 
competition has resulted in favour of MM, Gaudin, of 
Paris. 

The Suez Canal.—The business of this canal has steadily 
nonet ee ~~ four years, ee ga 

wi oe @ progress as compared wi 7 
In 1870 receipts were 206,3731.; im 1871, 359,7491.; 
im 1972, 656.2642; and in 1873, 011,082. The number 
of vessels which passed through the canal was—in 1870), 
487 ; in 1871, set Fr 1872, 1052; a = of 
the 1171 vessels which passed throug’ canal year 
no fewer than 810 carried the British flag. 




































































































































































465 
* than Gravesend, 
874.) tas at Shree Gravesend to Ain lor he tr the high water die 
Dec. 11, 1874. arly anda Pin or han at odo ad Shere, 8 in. 17th of October poow ging othe oe was ry 4 
latively 2 ft. and are very varied ; high water was On only 2 ft. 10 in., and and Gravesend, and is. 
THAMES TIDES. But these 15 lightsaber wind Sigh rw to Hiftorenes between ae low sanalong He 
6. J than low ter, the Sheerness, 
ov Excinesris to | 8rd of June, lower at Sheerness, the below the latter, in. lower than variable 
To rus Epiror L. has been only 2 ft. Lin. and 6in. thence to 9 in. to | 9 in. London, and 17 This with light 
rate ing Table No. A Gravesend, and thenee lower than ; than London. 
! accompanying T three stations, 8 in. te 2in. to Gravesend, Lin. higher 
the S1m,—The acoor ios of the tides at the differences only lower than in London. was thus : south winds, the, 
liarities and how those eS eS Se with strong with light vis. 
show the pecu oe It will be seen that t! where i of the eame year 2 ft.7in., | winds. th of March, 1843, 2 ft. 11 in. 
ly to Deehsatrie thanareteadion 1343 gives 3 ft. 6 in. wont lk of Splomber ofthe mn yar On the 11 -¢ OE ee tee ci ee 
send pantera Paraben te ae the diffe. ods, the total high donly 4in. more to Sheerness Lo caly to Gomme’, within an inch 
re to average of examp ter from London to and from the ft. 3 in. to Gra Sheerness, 
high wa being 2 ft., 2 to Sheerness, London and 
mes as the fall ee to Mr oye re the low water was then viz., I Tawsiry STawDAaRD. 874. being wees og be to 14 in. lower. water 
aioe 1 ft. 6 in; TABLE sD, AND SHEBRNESS—Brtow November 7, 187 gp wry 4 Ma yw Be wr 
ves, latter to § GRavssexD, On ft. 6 in., vis., 
—Lonpos, onl Bheer- 
ause Low Warer Comparisons EE ELE; difference was if. & fos, thenee = canoe 
Was ane = to Gravesend, and Gravesend ‘ 
pure, Hien GRAVESEND. ¢ 4 ness. | aan 5 enone 12 in. higher 
jimi - ~hiienmeds | —- ___—_- ; | mearly the same, wind. 
| . eae ee | LONDON, wt -_-——— £ em 7 : with = following, the high 
.—K si § | wr Wind. 3 | On the fy wie 
$1 § z 5 | 5 bones i water difference were ti temseas 
= > e ‘ 
eB ou sia Wind, ly to 5 in. lower 
e g ig “ Pa — | only water being > 
a E ; : Wind. od e | 3 | eis ae meee od 18 in. lower then Shoes 
: Se | & Oe A BS { , 3 than higher 
re El« zis = ~~ Tee io| ft. im fe, tn] fe, ah ey 5. to N. 6 which was 8 —— ; 
" e|% 8 eae ft. 19 6/111] 1301 ; W. we. H This with east 2h. 7 in. was 
ones. & | & mpage 8 OT BSW. 49 i9 8/2 6/1 sige W. to W. by S 4 | This Lobe ber ft. 8 in. to 
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ives @ Sepeomber 6; a.m. | 29 \@ Blo 4 W.s. 0 6 |20 by E. 2 8 it 1/2 9/210 8.W. 6 the 17th : water difference 
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50 April 22, m. | 0. 14 9118 7 . to N. 5 7 10 N.NE. 211 iw 1/310 4 5 ft. 6 in. to that the diffe- 
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TABLE IL—Hion Warez ayp Low Warer Companisons—Losvos asp Saeeewsss. the thick plates of a boiler to the water, that the mechanica] 
Extreme and Minimum High Water Di loss in pumping is more than compensated for ? 
High Water below Trinity Standard : above Ditto underlined. It is further that some of the motion of heat 
Low Water underlined Lowest in London. November 18, 1874. under a boiler may pass into other forms of foree. The most 
oes . po —— wy ey ol a tore type vg 
' i > ham s ydro-electric machine, 
Lowpon. SHEERS Ess. “ 4 in which ctesthaing to eattnenal tote jet of steam iasu- 
& 3 Ee |G, | ing froms boiler. This electricity has no doubt been gene- 
— ~~ 5S 2é rated by the action of the heat, and according to the theory 
it (422i e¢ Wind. we | FS) Wind | ee 'S 'Z an equivalent quantity oe This may ac- 
—— oom —— j Monsieur Lhoest. 

1883 | ft. im. | ft. in. ft. im. | ft. in. _ | ft. in.) ft. im. ft. in. | ~~ When we consider that the temperature of the furnace of 
October 15, a.m. |2 4|19 4 W.S.W. fresh 1 8/20 0 SW. 714 0 0 8 8 4 |. boiler is about 2400 deg. and the water inside the boiler, 
1836 | S.W. by W. to | say about 300 deg., it is evident that in a thick the 
October 26, p.m. oo 10 2 FP { W. gale to 4 1/20 2) 8.W. byS. 6\4 0 0 5 4 6 | mo vibrations of the iron must be of greater 
1836 moderate intensity on the side next the fire, than on the side next the 
cemmeny 23,p.m.| «. | 4 1 21 7 W. hard gale | 610 (20 4 Ws.W. 10;2 9 1 8 4 O | water. In fact, the condition of the section of iron lying be- 
838 | } | | ee tween the fire and the water must be of a very complicated 
April 18, p.m. ...| 28.82;6 3/16 7, N.W.strong (8 1/15 5 N 6/110 12 3 0 | character, and one which may be studied with good hopes of 
1839 | aa leadin practical results. At all events we must not say 
coming 8, p-m....| 29.26; 38 1/16 4) W.N.W. strong | 511 15 0 W.N.W. 8} 210 1 4 4 2 | that proved loss of 20% per cent. cannot be saved, until 
840 | “ we know all the physical conditions of the flame, the plate, 

November 14, p.m.| 30.00; 010 |21 1 W.S.W. strong | 4 0 17 1 WwW 9 << i 7 2 | the water, and the steam. 
1842 | ) = We might continue these thoughts to the consideration of 
March 21, p.m. ...| 30.24; 4 9 [18 1 | N. squally | 7 7 |15 10 N.byE. | 8/210; 2 8 5 1 | the in the steam as it produces mechanical 
| | | | we kes We might trace the loss of a portion 
May 3,p-m. ...| 29.83) 4 4 18 4) N.W. | 7 2/|16 5| N.W. by N. 4/210 1 11 4 9 jof anes. identify its exact equivalent 
} | eae | i oe fae | _ —— ——— | in the heat of friction, w is simply the motion of the 
Means... ;2 89 0} on 5 817 6 | .ei 2@e 4 6 | mass, converted into the motion of the atoms, at the surface 
Fe eB - wy boty <f ts pouaral bas engien, shen disecl @ ge adete 

an yen ub tz £4 ee 11 10 power 0: engine, w ow ve 

— e : = twists to different parts of the art 





The result of an examination of the Table shows that as 
there is a difference of nearly 5 ft. between the spring ranges 
at London and Sheerness, and as also the half range or mean 
tide level is 14 in. lower at the latter, the normal high water 
difference will be 3 ft.8 in. and 14 in. lower low water at 
London. When the high water diffi isi d to from 





and when the high water difference is reduced nearly one 
half, as in many cases, the low water difference will be in- 
creased still more in favour of London, though it will be seen 
there sa exceptions with either position. 
Mm SAY re 
Sheerness , the greatest high water difference being 
least 1f 10 we test low water 
,and the least 5 in, and all in favour of London 


difference 4 4 sone - - 
thirty-two rst. - 
men pet eh mes Fo oe 7 


Docks, 
i perintendent waterman of the 
rage, at Sheerness the officers of the dockyard. 
vidual tides 


may be picked out which appear anomalous 
or doubtful, there being oie. 
Ww 


cases in these two years’ records 

hen the low water at Gravesend would a to be higher 
than at London or Sheerness. The uctions drawn 
in these letters are, however, based on a large numberof tides, 
and such anomalies as these leading to doubt only show the 
great necessity there is for the establishment of a series of 


self-regi tidal gauges at different points of the river 
where its i —— tends to vary the momentum 
and form of the umn. 


I am, Sir, yours truly, 
J. B. Repmas, 
Mem. Inst. C E. 


11, Great Queen-street, Westminster, Nov. 23, 1874. 





ENGINEERING PROGRESS. 
Progress of Engineering ted by Recent Dis- 
oo in Physical p> Boag Ps do the ral ‘Aa. 
dress delivered to the Members of the Cleveland Institution 


° i the President, Mr. Taomas Wariceursos, 
{ick E.) 


(Concluded from page 435). 
We shall not have time at present todo more than con- 
sider *rhether the study of molecular physics is likely to 
throw any light upon the important question of raising 


steam. 
The heat produced by combustion aiow od the chemical 
combinatio’ - See carbon of the 
coal. The atoms of two gases, according to 
, tush into chemical combination, and the clashing of 
produces the phenomenon of heat. Thi 
heat is not, as was formerly supposed, a substance dwelling 
in the interstices of matter, but is, as described by Helm- 
holta, « peculiar shivering motion of the ultimate particles of 
is atomic motion is transmitted 


modern | shot, the motion of the heavy shot is small compared with 


horse power compound steam engine. These are fully re- 
ported in the English edition of the Universal Review of 
Mining, for March, 1874, and are well worthy of study. 
Monsieur Lhoest shows, by a series of observations, that the 
total effective heat transmitted to the steam was only 59.59 
per cent. of the theoretical heating power of the coal as 
calculated from its component parts. I may say, that the 
above result was from somewhat resembling that 
kind known in England as the elephant boiler, the heating 
surface being very large, and the steam superheated. The 
heat of combustion was utilised to such an extent that the 
temperature of the escapi on their entrance into the 
os y was ay oe phe Fabr. This result was 
lore exceptionally favo as we may see by referring 
to Mr. Jeremiah Head’s on the yi "of steam 
engines and boilers, read in 1869, before the members of this 
Institution, where he shows that Saoely utilise in this dis- 
ee, Se emeery good practice, 4 cent. of what is 
ae es ible. Monsieur Lhoest, froma chemical reason- 
ing fo on direct experiment, estimates the remaining 
40.4 per cent. of loss to be made up as follows :— 
Per cent. 

1. Combustible matter lost in the cinders 

2. Qecoumlagtempaiane” . oa 
. escapil i Frees » 543 
8. Tenpertoch ceumbustion sve Pai » 5.07 
4. Evaporation of 1} per cent. of water in 

| oss 
5 


fue ‘ os ove ove po 12 
. Radiation or losses through the brick 
work, losses —- from the clean- 
deeds | woe eee 
i EY ine ove eee eve 20.52 


It must occur to any close observer that the 20.5 per cent. 
is a very unsatisfactory item, and that as engineers we 
ought to endeavour to reduce this amount to a minimum. 


principle of which is, that a flame is cut off by the interven 
tion of wire gauze of a suitable mesh. If 

of fine wire gauze and hold it over a gas jet, 

the space above the point where the gauze cuts the flame 
— oe S although the gas is i 
meshes; and if you blow out the eho the 

S Oe ae See ae ately light the Same 
above the gauze, while 

the gas pipe there is no flame to be seen. Professor Tyndall, 
in his valuable work “ Heat a Mode of Motion,” ex this 
ee ee the fame 
very intense, but its weight is extremely small, and 
communicated to a heavy body the intensity of the motion 
must fall, as when a two-ounce rifle bullet strikes a 100 Ib. 


= 


that of the light bullet.” 
The intensity of the motion of the flame being taken up 
by the mol of the heavy , is so much lowered that 


it is insufficient to transmit 


! because these molecular forces 
do not im us with the same idea of power as the fall 
of the a he or the sweep of the hurricane, that they are 
insignificant: far otherwise. In order fully to appreci 
this let us examine the mechanical value of the 
that occur in the atoms of 1 lb. of water ing through its 
a ee on liquid, pa solid . Water is 
com of ei weight of ox and one of 
ipdaogen, onli is the sesulh-af dale onaiection > Ia the frst 
stage we have the free atoms of oxygen and hydrogen, whi 
ey stem fp eg: mpl pene =| It has 
been prov: experiment, Reet qreseaiad in Bute 
ing one-ninth of a pound of hydrogen, with its equivalent of 
eight-ninths of a pound of oxygen, producingjl lb. of aqueous 
vapour, is sufficient to raise 5833 1b., or it 2% tons of 
water 1 deg. Fahr. We have seen, by Joule's experiments, 
that ‘each ound of water raised 1 dog. in temperature i 
ins oe Se © Tal one 5S Oe 
combination of the oxygen and hydrogen b 
of aqueous vapour, will therefore produce such a heat as is 
equivalent to raising 6833 lb. x 772 = 4} million lb., or 2010 
tons 1 ft. high. Professor Tyndall remarks on this amazing 
fact, “ that it was no overstatement which affirmed that the 
force of gravity as exerted near the earth is almost a vanish- 
ing quantity, in comparison with these molecular forces. 
The di which separate the atoms before combination 
are so small, as to be utterly immeasurable, still it is in 
a the atoms acquire a velo- 
city oes eS ae SS Te Ganenion 
energy indicated above.” But amazing as this force is, we 
have not yet finished with our history of a pound of walen 
| dy merely append ime Moar mgmt wg 











down a height of ft. 
We are tempted to retire into scepticism of these wonder- 
fal facta, ay pe oo See S Se eet 
uces u our senses, but the 
deeper we look below the surface pp ly nape Bn shall 
we find that her most wonderful powers are hidden from our 
coarser perceptions, and only reveal themselves by the light 
of reason to the earnest seeker after physical truth. 
’ ban bana agp ree to give more than a very few 
illustrations of the connexion ae wien ant 
practice, but in all these illustrations, we see 
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trude about } in. through the needle-board 4, 
Fig. 131. It is against this end of the needle that 
the cards N act; these cards turning upon the prism 
C, or cylinder, as it is technically called. 








j 





being easily made, and in case one of the two cords | 
were to break the other would still remain secure | 
upon the hook. } 

The griffe has not only to raise the hooks as| 


point and detail of importance to the success of 
the undertaking should find asylum here ; the mind 
composing it must grapple both sides of the question 
at once, and provide the parry as well as the thrusts. 


The hooks being passed through the needles— | already explained, but it has attached to it a pulley| A comprehensive and voluminous mass of matter 
each hook having a separate one—it follows that|L, which is made to slide in a curved or 5 bar, | is generally the result, prosy, poetical, and tabular, 
| which is fixed to the frame or batten, in which the | When completed and endorsed with good fat fees, 


when the points of the needles are pushed back- 
wards the hook is also pushed. Where there 
is a perforation in the cards the needle is not pushed, 
but it passes through the card into the perforated 
cylinder, as may be seen in cylinder C, Fig. 130, 
where some needles have passed through the card, 
and the remainder have been pressed backwards 
against the springs. 

Immediately above the hooks there is a sliding 
block, E, shown in section in Figs. 130 and 131, 
and in elevation in Fig. 128. In the latter figure a 
lever F is shown attached, with its fulcrum at 4, 
suspended from a bolt secured to the cap A. From 
the block E, the plates H are suspended, and 
through these plates the bars G, made of strong 
hoop iron with feather edges, are passed. ‘This 
portion of the machine is called the griffe, or griff, 


j 


card cylinder turns. When the griffe is raised the | 
pulley also ascends, and as it comes into contact 
with the concave part of the Siron it causes the 
cylinder to be thrown out from the machine or | 
from the needles, During this motion the lantern | 
upon the end of the cylinder, as will be here-| 


| J, causes it to turn. There have been various other | 


| 


| 


and its purpose is to raise the hooks. On referring | 


to Fig 130 the two needles which have been pushed 
backwards by the card, as shown, have also pushed 
back the corresponding hooks a », consequently 
these hooks have been pushed away from the griffe 
bars above, and upon raising the griffe these hooks 
will remain stationary, while all the others are 
raised, as shown in Fig. 13]. 


If a blank card, | the line will injuriously affect their interests. 


therefore, be pressed against the whole 400 needles | 
they would all be pushed back, and none of the! petitions against a new line in their neighbourhood, | nearly interested. ‘The most suitable of these wit- 
hooks would come in contact with the griffe bars; | sometimes with a view of throwing it out, in other | nesses have also to be ferreted out and induced to 
on the other hand wherever a perforation was made eases for the purpose of obtaining power to say attend. 

opposite to a needle, then the corresponding hook | something, if necessary, favourable to the scheme— 
would be raised, ‘This is, really, all that is required | this latter is called a “ watching petition.” 

| The petition against a railway, like other private 


from the machine, viz., to lift any of the hooks that 
may be required for each pick of the weft or passage 
of the shuttle, 


contrivances used instead of the 5 iron for the} 
same purpose, such as knee-joint motions, which | 
will be referred to hereafter, but for hand-loom | 
purposes the simple S bar answers every purpose. | 








PARLIAMENTARY PRIVATE BUSINESS. | 
(N THREE PHASES. 

Tue ComMirree ON THE BIL. 

(Continued from page 431.) ; | 

Tuere are three parties legitimately entitled to | 
oppose a railway Bill, viz: 
1. The owners or promoters of a competing line, 

2. Owners of and other parties interested in the | 

property affected by the railway. 

3. The inhabitants of a district, when they allege | 


But existing companies always persist in lodging | 


Bill documents, has become by usage stereotyped in 
jform. The Standing Orders require that parties} 


copies are handed to three “learned friends” who 
have been previously retained to support the 
Bill, and now the ship may be considered fairly 
launched. 

While the brief is in course of preparation, clerks 
and country agents are scouring the district through 


| after described, coming into contact with the hook | which the railway is to pass for local witnesses in 


favour of the Bill. These consist of traders and 
resident gentry ; the first ar with statis- 
tical proof of the existing traffic, the latter speak 
generally of the inconvenience felt by the present 
want of railway accommodation, and eulogise the 
merits of the proposed line. 

The process of enlisting witnesses is not always 
confined to the locality of the line. Many railways 
are projected as junctions or connexions between 
the larger systems, and a short line in an out of the 
way and apparently unprofitable locality, may some- 
times be the means of forming a great and shorter 
through route between London and the coal and 
mineral districts at the outskirts of the kingdom ; 
in these cases witnesses are called from the es- 
tablished towns on the intervening distances, 
and generally give more effectual support to the 
Bill than those who are supposed to be more 


When the witnesses have been selected and 
brought to London, they present a motley group 
well worthy of analytical consideration. 

There is the representative of the resident gentry 
(often a clergyman), who talks about the important 


By placing the needles in tiers, as well as in rows, | shall state specifically the grounds upon which they | place of Marsh-in-tae-Wold, ten miles distant from 
great compactness is obtained, and it is certainly | object to a Bill, hence a wonderful unanimity is | 


very remarkable that this excellent contrivance | brought to bear upon the poor victim. 
should have been invented so far back as 1728 (as | petitioner’s property, rights, and interests are pre- | 


Every | 


before related), and have remained nearly a century judicially and seriously affected by, and he strongly 


without any practical result, 


The details of the machine may now be described. | examined the plans of the undertaking with pre- 
The small spiral springs (made of thin brass wire), | cisely the same results, all finding that the line is 
are enclose: in a ‘spring box,” shown in section badly designed and otherwise defective in an en- 
at z, Figs. 130 and 131. The perforations pass | gineering point of view ; that it inflicts wanton in- 
completely through the wood, and the spring is | jury upon private property and vested interests, 
By remov- | without any compensating public benefit ; and each 
ing one of these pins any of the springs in the corre- | of them knows a much better scheme which might 
sponding tier may be taken out and replaced, Of | have been devised to avoid all this. Every one of 


held in the hole by means of the pin y. 


course there is a separate pin for each vertical row 
of needles. s 

Not only can any one spring be taken out in case 
of any defect arising to it, but the whole spring 
box can be removed, for it is completely inde- 


pendent of the needles, as may be seen in the | 


figures. The needles themselves are secured 
separately, as already stated, by means of the pins 
: and the wires ¢, which are inserted into a frame 
Q, as shown, and it is in this frame that the spring 
box is fixed. 

It is of importance that the needles be kept with 
the eyes in correct position, otherwise, on the raising 
of the hooks, they would be liable to rub against the 
side of the eye, and * jam,” thereby causing them to 
be bent. This bending would cause the hook to 
be thrown out of its perpendicular, and the result 
would be that on the lowering the griffe the bara 
would probably drop upon the top of the hook, and 
considerable damage would be rapidly done, if not 
immediately detected. Sometimes the needles wear 
out and break, consequently an easy method of 
replacing them is required. The weaver, notwith- 
standing the complicated mass, can readily replace 
them by withdrawing the pin z. To keep the hooks 
in position a wooden grate R R is made to fit into 
the lower bend of the hook, as shown, and this 

te ascends with the hooks—for it is suspended 
tom the griffe by the cords S S at each corner of 
the grate. Those hooks, which are not raised, 
remain in position on the bottom board, from the 
circumstance that the upper part of the holes upon 
which the hooks rest are hollowed out for the hooks 
to fit according to their proper position, 

The “ neck” cords attached to the hooks are not 
fastened on by a knot, but the cord is made into a 
double hitch, as shown in Fig. 134. If this were 
net 80, the constant and rapid fu of the griffe and 
hooks would very quickly cut the knotty projections 


or. 
This kind of fastening has also the advantage of 


| objects to the proposed line ; every petitioner has | 





| them has gone carefully through the detailed esti- 
|mate of expense and finds it wholly insufficient for 
the construction of the works proposed. They are 
all perfectly well acquainted with the private affairs 
of the promoters of the undertaking, and can prove | 
that they are men of no means ; they know all about 
how the deposit money has been raised; and lastly 
they are as unanimously agreed as though they had 
held a private meeting and discussed the subject, 
that the preamble of the Bill cannot be substan- 
tiated by any amount of evidence that could be 
brought to bear upon it. Then having exhausted 
their abuse of the victim, they become suddenly 
servile to the honourable or right honourable House 
as the case may be, and humbly pray to be heard 
more fully by their]counsel, agents, and witnesses 
before the committee to whom the Bill may be re- 
ferred. 

In addition to the regular committees which 
decide the fate of private Bills, there was invented 
some years back another tribunal called “ referees.” 
They were originally started to relieve committees 
of technical details, such as engineering particulars, 
and questions as} to the /ocus standi of petitioners, 
but it was afterwards found that a railway Bill and 
its engineering case are inseparable, so that portion 
of the proceedings has returned to the committee, 
but the referees still decide who may or may not 
be heard upon their petitions against the Bill, if 
objected to by the promoters, 


court, they must lodge objections to the disputed 
petition within a given time after its presentation. 
Having ascertained what petitions have been 
lodged against the Bill, the next step is to Se 
a brief for counsel elaborating the merits of ine, 
and also refuting the cases set up by the petitioners. 
This is a work of no slight responsibility or diffi- 
culty, for upon this document the whole case hinges. 
Counsel takes his instructions here and his amena- 


To entitle promoters of a Bill to go before this) p 








bility exceeds not the bounds thus limited. Every 


anything like a trading town, just as other people 
talk of Liverpool or Manchester, and reveals to you 
some wondrous day dreams he has cherished for 
years, regarding the surprising effects that would 
result from that sheen bales linked by railway 
to the next equally well-known parish —the amount 
of traffic at present carried on between the two 
would probably pay the porter’s salary at a level 
crossing. 

The belief of this witness in his Arcadian moon- 
ings, and the glowing eloquence with which he 


| presents his one-sided argument are so irresistible, 


that you exclaim involuntarily, ‘*‘ My gracious me,” 
and begin to think if the fate of the Bull in any way 
depends upon this gentleman's evidence, it would be 
far safer to back the opposition forthwith. The 
trade witnesses are not capable of a much higher 
flight, their imagination extending only to the 
nearest market town, and the probable increase of 
profit which facility of access to it would produce. 

A daring young farmer may sometimes be found, 
whose mind has managed to compass the possibility 
of the proposed through route being the means of 
bringing foreign cattle into the district, which might 
be fattened and sold to great advantage ; but this 
only exemplifies the evils of education, and how the 
youth of the present age occupy their time in 
reading tales of wild adventure, instead of sitting 
quietly in the public-house parlour and picking up 
the crumbs of wisdom that fall from their ex- 
perienced fathers’ lips, between gulps of beer and 
tobacco. 


A prodigy of this kind is rarely to be met with, 
and should be bagged at any cost when once 
scented. 


But traffic of all kinds, through and local, is re- 
quisite to the existence of a railway, the gross 
earnings of which are made up of numerous small 
items, consequently such evidence as these witnesses 
supply is all essential in making out a case for a 
railway Bill. Moreover, their implicit faith in the 
importance of their small transactions is good augury 
of the truth of their assertions, and innumerable 
recedents can be furnished to show what wonders 
railways have worked with traffic which presented 
but a very small prospect of remuneration at first 
sight. Ce 

Next we have witnesses from provincial towns on 
the through route, such as secretaries to chambers 
of commerce, mayors, town clerks, &c.—A ] sort of 
people in the way of statistics, who seem to know 
the general commerce of the whole universe by 
heart, but always with an eye to that portion of 
it in particular which affects their own interests. 
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Then comes the traffic manager of the existing 
company with whose railway a junction is to be 
made. Experienced witnesses these, with a whole 
history of antecedents to bear in mind, while 
answering what would seem the simplest of ques- 
tions to a casual bystander. 

Hard-headed men these are with wonderful apti- 
tude, giving the exact speed of their company’s dif- 
ferent trains at every spot over the whole system of 
400 or 500 miles, Talking of goods, coal, and mineral 
traffic by millions of tons, or dealing with time and 
weight in the minutest fractions ; hesitating over a 
quarter of a second in starting a train, as though 
their lives depended upon any admission they might 
make ; jealous of their company’s interests with 
obstinate perseverance. The coolness of these 
gentlemen under forensic fire is a study by itself, 

The following strikes one as a peculiar mode of 
confirming a statement, and yet it is a literal copy 
of evidence given before a committee, by one of 
the oldest and ablest traffic managers of the day, 
the point in dispute being how coal traffic should 
be worked at a particular junction in order to avoid 
annoyance to the neighbourhood from vibration. 

Question :—‘* You would say perhaps that the 
engines coming down the incline and stopping on 
the other line, woukdamake a good deal more noise 
than if they were ae through ?” 

Answer :—** No, Om contrary he would 
make a very much lesgmeise, because they must be 
going at so slow a speed that you cannot hear the 
train at all. I am sorry to say, that is the cause of 
a great number of our workmen being killed by 
trains, particularly trains, coming slowly, 
pulling up. You fgally cannot hear them; if you 
are walking before the train you cannot, and we 
frequently kill a great mumber of men by the trains 
running over-them.” 

The above-mentioned witnesses with the engineer, 
a brother, engineer to confirm him, and the land 
valuer, make up the case for the Bill. A proof for 
each witness is prepared by the solicitor and sub- 
mitted for approval. Here again the local gentle- 
men exhibit much fussing and perplexity, spending 
sleepless nights in tussles with their conscience as 
to whether they can state that the line will be con- 
ducive to the ultimate prosperity of the district, or 
shall qualify their admission into a belief that it 
may be so, and eventually return their proofs with 
trembling bands, perhaps inwardly praying that 
through some accident the Bill may be defeated 
before their evidence is required, and the vengeance 
of Heaven thus averted. 

Unopposed railway Bills are referred to the chair- 
man of Ways and Means and two other members 
(one of whom must not be locally or otherwise in- 
terested) appointed by the Committee of Selection, 
and the proceedings are practically formal. For 
instance, the parliamentary agent asks the soli- 
citor for the Bat, or engineer for the railway, if 
he has read the preamble of the Bill and is pre- 
pared to state that the contents of it are true; he 
replying in the affirmative, the chairman of the 
committee satisfies himself that all technical re- 
quirements have been complied with, and the matter 
ends so far as that stage is concerned, 

A committee room has two doors, one labelled 
‘* Members’ Entrance” the other “* Public Entrance,” 
and when a committee is sitting the room is made 
up in this fashion : 

Four members sit at a horseshoe table at the 
western end, and the committee clerk at a small 
table to the left of it. In the centre of the open 
area is another small table; the witness under 
examination sits on one side of this, the shorthand 
writer at theother, Facing the committee is along 
straight table, at which the counsel take their 
places, those acting for the Bill being to the chair- 
man’s right, the opponents tothe left. Atthe back 
of counsel there is a wooden bar across the 
room, with an entrance on either side; behind this 
the witnesses, and that portion of the British public 
which interests itself in such matters, range them- 
selves, together with a few stray pickpockets, who 


by some strange fascination to think the 
committee room a good field for le 
The proceedings commence the committee 


clerk calling out the title of each Bill fas wpe for 
hearing that day, with the names of counsel 
who appear in support of it; then follows a list of 
all the petitions which have been presented against 
the first Bill, the clerk stating which are and which 
are not ap upon, and giving the names of 
counsel acting for the petitioners who appear. 


Appearances upon petitions are entered by com- | 


soy Fey certain rules described by the Private 
, and by handing in to the committee 
| clerk a certificate of entry signed by a clerk in that 
| de ent 
| We mention this circumstance for the guidance of 
young beginners, lest they fall into suck an error 
as the following. We remember an instance of a 
| gentleman, who was totally uainted with par- 
| liamentary practice, and too o ted to ask for in- 
| formation, taking the matter into his own hands 
and acting upon poetical notionsof what should be, 
rather than upon the orthodox iple of what is, 
placed himself in a conspicuous position before the 
committee as the proper mode of entering an ap- 
pearance. When the name of his client’s petition 
was called over, he advanced majestically, and ex- 
claimed in the language of the “ Duke’s Motto,” 
‘*T am here.” ‘This caused a roar of laughter, in 
which little sympathy with the delinquent was 
mingled; he looked particularly abashed and un- 
comfortable, but ultimately, through the interven- 
tion of an agent's clerk, the matter was set right and 
punishment deferred. Novices may, however, 
accept this as a golden rule—there is no disgrace 
necessarily attaching to asking for advice, we are 
not all heaven born to our respective callings, 
and must learn them somehow, besides even if 
you turn out to be right, it is satisfactory to have 
your ity patted on the baek by somebody who 
is.competent to do it, and we may say here, that in 
i tary business, throughout every peaee: 
agp always have cee Se with. rope 
appearances being entered an 
called over, the counsel for thepromoters of the 
railway states his case to the committee. 

The work of leading iamentary counsel at 
certain periods of the session is so heavy that they 
can devote but a ee eee to 
any particularease. Carrying the prominent points 
mo many schemes in their heads at one ok poe 
be an enormous tax upon the brain, and could only 
be borne by men of stout constitution, who have 
inured themselves to hard work by the most careful 
training. Perhaps nothing is more perplexing to 
them when addressing the committee, than the 
practice, almost invariably adopted, of describing 
the several existing railways in the district they are 
talking about, by the colour painted on the cartoon 
hung upon the committee-room wall, for as each 
cartoon is drawn by a different en , counsel in 
his from one room to an may have to 
refer to the same system of railway by every tint in 
the rainbow in the course of a single day. 

The following may be taken as an illustration : 

‘*The committee will observe the railways 
coloured mauve, that is the A system” (the two en- 
gineers who are about to give evidence, together 
with all their assistants present, dart at counsel and 
correct him). ‘ Ah, I see thatis the G system. 
Now it is proposed by the present Bill to authorise 
a junction with that system, at the point where the 
letter O in the word county crosses the line, The 
A. Railway Company which is coloured green 
(another correction), no, deep red, has running 
powers over the mauve system as far as where it 
joins the pale pink line, which is (eh! yes) the B. 
Railway, the traffic would be then carried on by 
the B. Company to the red and black line, and dis- 
tributed over the C. Com a or it might, 
follow its course along the w pink line: 
until it joins the green and pink railway which has 
a working agreement with that company; the G/, 
Company has also through booking over the yellow 


will perceive the traffic ultimately reaches the 
metropolis.” 

Before taking his seat on a committee each mem- 
ber makes a declaration to the following effect. “1 
do hereby declare that my constituents have no 
local interest and that I have no interest 
in such Bill, and that I will never vote on any 
question without having duly heard and attended 
to the evidence relating thereto.” Accordingly 
care is taken by the Committee of Selection in 

inting railway committees that the members 
be chosen with a view to these conditions. 
A committee on a me litan suburban group 
would probably be thus, from the members 
for Kendal, Grantham, Clitheroe, and Longford. 
The consequence of all this is that each member 


comes to his work with a geographical knowledge 
of the district he is going to legislate upon, about 
ual to what he knows of the interior of South 





Africa. 
A rambler through parliamentary committee 


and blue systems, by which means the committee} 





upon some such scenc 
opening address Sesubat places 
to two 
called Brixton and C will somebody be kind 
enough to point out w those places are. 

A junior member fancyin a good oppor- 
tunity of sh what attention he has been pay- 
ing to the pr ings, volunteers the information, 
* Brixton and C n (not © are suburbs 
of the town of Loughborough, much built upon, 
and have been greatly beneficial in developing the 
traffic of a railway between Chatham Dover, 
the honourable member took a note of it as counsel 
was addressing them.” 

An opposing counsel, not much 7 the interest 
the committee appear to be taking in these districts, 
which are strong points in the promoters’ case, 
checks the honourable member by stating that 
Clapton is to the north of London, and Brixton to 
the south, the want of connexion shows the honour- 
able member must be slightly mistaken. 

The honourable member (who presenta the ap- 
pearance of having been up all night) is rather 
irritable, pending the arrival of some brandy and 
Seltzer he has just ordered from the waiter in atten- 
dance, and answers curtly, ‘‘ He does not see that 
lit makes much difference whether the place is called 
|Clapton or Clapham so far as the Bill is con- 
cerned,” 

The counsel for the Bill (whose head is full of a 


as tha, "Ons of tavecumn 


counsel in his 


great ease he expects every moment 
to be called upon to open) begs permission to ex- 
plain, ‘‘ The honourable member is perfectly right to 


a certain extent in what he has said ; the facts are 
these, hborough is a sub-district in the parish 
of Lambeth, and contains two large building estates 
called Brixton and Clapham, belonging, he believes, 
to the Ecclesiastical Commissioners for England, He 
speaks under correction, if he is wrong his learned 
friends on the other side will tell him so, and what 
he stated to the committee was, that the portion 
of the London, Chatham, and Dover Kailway, 
which passes through that neighbourhood, had been 
beneficial in developing these Brixton and Clapham 
estates to a wonderful extent—eh |” 

A violent commotion has been going on behind 
during the whole of thisdiscussion. Nosooner had 
the honourable member committed the first blunder 
than five local witnesses rushed at the managing 
peer pnt 84 to the solicitor in charge of the Bill, 
and i that this monstrous ignorance should 
be cleared up at once. In order to prevent their 
all ae the committee together, the clerk 
pulls counsel by the gown to stop him, hence the 
above ejaculation. 

By the united efforts of the five witnesses, the 
clerk, the engineers for and against the Bill, and 
the learned counsel all round, the suburbs of 
Brixton, Clapham, and Loughborough (which might 
be reached in a quarter of an hour from the com- 
mittee room by taking a cab), are placed in their 
proper geographical position by explanation, and 

ted out to the committee on the cartoon for 
ithe Bill. Each member takes voluble notes upon 
the subject, according to his own version of the 
jon received, and the ball is set running 
at the point where the interruption took 


(To be continued.) 
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Servis waxs.—The Vienna Credit Anstalt is stated 
| arranging for the formation of a bank in Belgrade 
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already stated, it is possible that it may be decided 
to work the furnaces with charcoal, in which case 
the height would be redaced, and provision has been 
made for readily effecting this change. Each fur- 
nace will be blown by three tuyeres, and there will 
be complete arrangements for taking off the gases 
for their use at the ovens and boilers. 

Round'the top of eaeh furnace will be a gallery for 
cleaning the gas flues, as shown by our engraving 
on page 470, and the gases will be drawn from the 
furnace by a circular flue underneath the floor-plat 
of the gallery. The gases in the first instance will be 
taken down the gas main to an underground flue 





| 


i 


and thence to the ovens and boilers. ‘The arrange- | 


ment is so constructed that a horizontal gas main 
can be afterwards added if it should be found desir- 
able. 

I'he tops of the furnaces will be connected by a 
platform, and the materials will be raised to their 
mouths by a heist of the water-balance type, con 
structed by Mr. James Farmer, of Salford Dhis 
hoist we illustrate on page 474 The cage of the 
hoist has beneath it a tank which, when partially 
filled with water, is sufficient to lift the balance- 
weights, and thus lower the cage to the bottom 
During the time the material to be lifted is being 
placed on the cage a sufficient weight of wate: 
wm allowed to @8CAa pe out of the tank, so that on 
the releasing of the brake the balance- weights 
fall and elevate the material and cage to the top 
‘This hoist at, say, ten hours per day, is capable of 
lifting about 1600 tons per week, an amount of 
material far in excess of the consumption of both 
furnaces when they are working with either coal or 
coke Che framing of the hoist is, as will be seen, 
of timber, the inner corners of the 
protected by angle irons against which the guick 
wheels on the cage run. 

Lhe blowing engines, of which we gave a two- 


rner pillars being 


page engraving last week, and a plan of which we 
publish on page 470 of the present number, have 


also been constructed by Mr. Farmer, and they have 





been carefully designed, ‘They are of the vertical 
type, the framing consisting of eight fluted columns, 
and the blast cylinders being carried di tly on th 

g¢ girders surn t l 5, whi he 
steam cylinders are placed dirt ver the blast 


cylinder They are similar in sty to the engine 


ct, and in- 


now much used in the Cleveland ri 
iddlesbrough., 


troduced by Mr. John Gjers, of M 
the crankshaft, however, having only one bearing 
on the main framing, the other end being 
by a bearing in a wall box As will be seen by our 
engravings, the two engines are independent of each 
Other, not being coup! ! The steam cylinders are 





30 in, and the blast cylinde in. in diameter, whil 
the stroke is 4ft., and the es, at a speed of about 
40 revolutions per minute, will ver about 6500 
cubic feet per minute e: 

Great care has been bestowed on the arrange 
ment of the valves of the | wing cy it having 
been desired to avoid the waste space w! is found 
in too many of the blast engines now in use, and the 
arrangement adoy shown by tl ection given 
on our two-page engraving puo hed last week. 
The valves are twelve in number at each end of 
cvlinder, six being inlet, and six outlet valves. Each 
valve has a series of openings in. long, and 
in width, and the six valves forming eac! t have 
the effective area of 1467 in., an area which, we may 
mention, is very much s ler in proportion to tl 

of the cylinder tian that now generally ad ypte i 
in the Cleveland district for similar quick-running 
engines All the valv« are of exactly similar I 
mensions in each case, all the inlet and the out- 


let valves being alike 

Lhe pistons of the blast cylinders are formed of 
a cast-iron frame, covered top and bh 
wrought-iron plates } in. n 
tion reducing the weight of the pistons to a mini- 


mum. All bolts for ewing down the packing are 
let in level with the cover rings, and the pistons wi 
within } in. of the top, and 2 in. of the bottom of 
cylinders. 

Lhe piston rods are guided by pa allel motions 
instead of fixed guide the arrangement being 
shown by the side elevation given 1 our tw a 
engraving last week. From the levers of the paral 
motions are worked two d e-act pumps each 

no, in diameter and with 2 ft. stroke, which raise 
water for the supply of the blast furnace | t 

The workmanship of these engine characterised 
ry accuracy and careful finish, and H M ty of 
Ihara will have a pur of blast engi ‘ i in 


this reapect, to any yet erected m our own country. 
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of 30 horse power, arranged for working with coal, 
charcoal, or gas. 

Of the remainder of these works we must post- 
pone giving a description antil next week, when we 
shall publish further engravings. 

(To he continued ) 


LITERATURE. 


Minutes of Proceedings of the Institution of Civil Engineers 
with Abstracts of the Discuasions. Vole. xxxvil. and 
KXEXVill Session 1873-4. Parte I. and II Edited by 
James Forresr, Assoc. Inst. C.£., secretary. London 
Published by the Institution. 

Tue two volumes before us, containing the records 


| of the proceedings of the Institution of Civil Engi- 


cearnied | 


Iman, and by Mr. John Jack 


neers during the last session afford ample evidence 
—if such evidence were needed—of the high posi 
tion maintained by that Institution, and of the 
useful character of its meetings. During the session 
to which these volumes refer, there were, al- 
together, twelve papers read and discussed, and 
these papers embraced a wide range of subjects, 
all of them of very considerable interest. Phe 
first paper of the session was one by Mr. John 
Robinson on ‘ Modern Locomotives,” a paper 
which, as many of our readers will remember, 
gave rise to an energetic discussion. Of the paper 
itself, we published a full abstract at the time of its 
being read, aud we need only remark here that it 
consisted mainly of a brief record of recent prac- 
tice, as illustrated by five types of modern loco- 
motives, of which descriptions were given, and the 
performances recorded. Coming from an engineer 
of Mr. Robinson’s well-known experience and 
ability, the paper was, in fact, a somewhat dis- 
appomtung one ; but it served the purpose ot 
evoking a well-maintained discussion, distinguished 
amongst other things by a “ pa ge of arms” be- 
tween Mr. F. W. Webb and Mr. John Fowler, on 
the subject of the design of locomotives for work- 
ing such tratlic as has to be dealt with on the Me 
It would carry us far beyond 

| 






tropolitan Railway. 
ta of our space were we to sp ik even briefly 


} ] 
the Ln 


of the various points raised in the course of this dis- 


cussion, and we shall merely remark, therefore, that | 


it evolved many valuable facts and showed clearly 
the great diversity of opinion upon the best types of 
engine for a given traffic which still exists amongst 
locomotive ¢€ ngineers, 

Che second paper, entitled an ‘‘ Account of th 
Construction and Maintenance of the Harbour at 
Braye Bay, Alderney,” was by Mr. L. F. V. Harcoyrt, 


and it contains a very complete and interesting a 


count of the works to which it relates, while ther 
important facts connected with those works wer 
irrated in the course of t discussion by Mr. Red 


>» ¥ » was the con- 
tractor’s agent for the Alderney breakwater works 
from 1857 to 1866. Next we find a paper ** On the 
ting the (onstruction of 


by Mr 


» Tunnel id and France,” 





Joseph Is Che name of its author is in itself 
a guarantee of the sound and careful character of th 


commun tion. Mr. Prestwich comes to the con 
clusion that considered on geological grounds alone 
a tunnel under the Channel is possible, and in one 
ease perfectly practicable ; but he adds that it i 
doubtful whether other considerations admit of so 
favour bleas lution, and he marks that in any 
ease formidable diffiulties would have to be over 
come, Mr. Prestwich’'s paper ev v*ked, as might be 
expe cted, a most interesting discussion. 

Continuing our survey of the volumes before us 


| we come next to the annual report, and to the abl 


address of the President, Mr. Thomas FE. Harrison. 
on the occasion of his taking the chair for the first 
time after his election. In this address Mr. Harri 
son has presented an interesting summary of the 
various fields for engineering practice now open, 
viving, at the same time, information concerning 
the chief works in progress, and the inferences to be 
drawn from them. ‘The facts set forth by Mr 
Harrison are especially worthy of the attention of 
the junior members of our profession, and they tend 
to show that greatly as engineers have increased in 
numbers. theie are still wide fields for the employ- 
ment of those who, by their al ility and industry, 
will emulate the lives of the able men who have 
preceded them ; 

A subject of great interest and daily increasing 
mportance ia dealt with in the next pane r, which is 


On the Mechanicel Production of Cold,” and is 


pen of Mr. Alexander C. Kirk. Mr, Kirk 





| There will be five boilers for the blast engines, each | has for many years past devoted much attention to 


the construction of refrigerating machinery in which 
| the reduction of temperature is obtained by the ex- 
pansion of air which has been previously compressed 
and cooled while in a state of compression ; and his 
| two principal forms of refrigerating machines have 
already been illustrated and described in this journal 
ride pages 62 and 124, vol. i., and pages 70 and 
72, vol. xii). In the paper now under notice Mr. 
Kirk gives a history of his earlier efforts as well as 
an account of his matured plans, his remarks being 
confined almost entirely to refrigerating machines 
in which air is the acting agent. In the discussion 
which followed this paper, however, the various 
other types of refrigerating machines such as the 
ether machines of Messrs. Siebe and West, and of 
Messrs, Siddeley and Mackay, and the ammonia 
machines were fully dealt with, and altogether a 
number of valuable facts were brought forward re- 
cting a subject which is, as we have said, of 


growing importance, but which had previously been 
little ventilated. We may a id that appended to 


Mr. Kirk's paper is a very useful list of references 


to various works and mémoires on mechanical re- 
frigeration, contributed by Mr. John Bourne, This 
list ia evidently the result of much careful research, 
and Mr. Bourne has done a good service by placing 
it at the disposal of the public. 
rhe next paper isa descriptive one, namely, an 
account of the Portslade Gas Works,” by Mr 
Jobn B. Paddon, the engineer under whose direc- 
tion these works were ereeted, this paper being, we 
believe, the first of its kind read before the Institu 
tion. The description given of the Portslade works 
is very complete, and in the discussion Mr. Paddon’s 
plans met with general approval. Following Mr 
Paddon’s paper is one ‘*On the Construction of 
Harbour and Marine Works with Artificial Blocks 
of Large S by Mr. Bindon Blood Stoney Mr. 
Stoney’s paper refers specially to the quay walls at 
Dublin, thes walls b ing oO ule up of blocks each 
leontaining about 5000 cubic feet of material and 
| weighing about 350 tons: and it contains a full ac- 
leount of the appliances for preparing these blocks 
1 placing them ix sit Both the paper itself and 
» discussion which followed are of very consider- 





ah 
th 


a 


le interest, 

We now come to volume xxxviii., which com- 

mences with a paper On the Water Supply of 

the City of Dublin,” by Mr. Parke Neville. After 
; 


iving a brief history of the water supply of 


Dublhan, Mr Neville proces ls to de scribe the exist- 
ing works, his paper including a very interesting 


account of the accident to the Roundhead em bank 








ment, and the manner in which it was repaired, 
s well as numerous valuable statistics, 
| Following Mr. Neville’s paper is one on *“ The 
| Great Basses Lighthouse, Ceylon,” by Mr. William 
Douglas his paper is rendered of more than 
I interest from the great skill and ingenuity 
di play d in the carrying t of the work deacribed. 
The tome i wh itl hase OF the tower 1s com- 
| pe I had to lat i ! r k mh a SCAY - 
und the arrang nt ‘ this was su $3- 
fully done, retlect great credit on all concerned, 
Next cor + paper On the Tracing and Con- 
truction of Rh in Mountainous lropical Coun- 


bi rw ine RK | 





containing 





la number of valuable hints respecting the con- 
truction of hill roads, which are well worthy of 
| attention ; and this paper is in its turn followed by 
on ** Gan Carriages an | Mechanica! Apphan ‘ 
for work Heavy Or e,” by Mr. George 


This paper, which is well 


criptions of most of the 
es for heavy guns now in 


Wightwick Rende 
| Iiustrate 4 uta 
| leading typ ot carria 
| us . and it was followed by an energetic discussion, 
distinguished for the laims of priority of invention 


brought forward 


The next paper we can to oT ‘On the Fixed 
| Sig als of Railwa by Mr. Richard Christopher 
| Rapier ‘This paper is deserving of more than a 
passing notice It deals with a subject respecting 
which very little has been written, and it deals with 
jittoo in a way which leaves little to be desired. 





Mr. Rapier | acquaintanceship with 
railway signalling apparatus, and in preparing his 
paper he evidently spare 1 neither time nor trouble 
to insure completeness. We may remark here that 
Mr. Ray 
has lately been published in a separate form, and 
it will no doubt be widely read, The paper is 
accompanied by a large number of illustrations 
of signals and locking 


ier's paper, with the discussion upon it, 





showing the various ty] 
gear now in use. 











. bably means have been devised to obviate it. Still, as a 
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The last paper in the volume before us is one on 

Peat Fuel Machinery,” by Mr, Joseph MeCarthy 
Meadows, this being a brief paper containing a 
general account of a variety of modes of preparing 
peat, with some particulars as to cost. Some further 
interesting facts were also given in the course of the 
discussion, the latter including a valuable report 
from Mr, H., P. Fenton, H.M. Consul at Munich, on 
the preparation of peat in Bavaria. 

Che summary which we have above given of the 
contents of the volumes before us, will, we think, 
substantiate the remarks which we made at the 
commencement of this notice respecting the variety 
and importance of the subjects dealt with by the In- 
stitution of Civil Engineers during the session of 
1873-74. Of the manner in which the proceedings 
of the Institution are recorded in the ‘ minutes,” 
we can only, as on former occasions, speak in terms 
of the highest praise. There is no society whose 
volumes of proceedings are—thanks to the labours 
of Mr. Forrest— more ably or carefully edited, 
while the typography and execution of the engray- 
ings leave nothing to be desired. 


SIGNAL LIGHTS. 
To tue Eprror or ExGiyerginea. 

Sin,—As an occasional reader of your paper, I have been 
greatly interested by the article of your correspondent Mr. J. W. 
Wymer, on railway signal lights. As an old railway engineer 
I can add my testimony that the difficulty he mentioned 
really does exist, and is a very serious one. No doubt this 
difficulty has been considered by signal engineers, and pro- 


simple suggestion is sometimes of advantage, 1 venture to 
put one torward. Would it not be possible to hang the 
eignal lamp ina gymbal ring, adjustirg the centre of gravity 
to a point a little below the ring ; and turther, to fit centrally 
to the upper part of the lamp an adjustable weight working 
twards on a screwed spindle? This would enable the lamp 
to be fixed at any requisite angle with a level plane; and 
when so adjusted it might easily be so fixed by a pin in the 
ring. ‘There are so many means obvious to an engineer for 
insuring the lamp being always dropped into the same 
position horizontally that I need not describe them. 
I am, Sir, yours obediently, 
CHARLES TURNER. 
}, Bugle-street, Southampton, December 14, 1874. 
SAFETY VALVES. 
To Tus Eprror or Enoinesgina. 

51B,— Many of your readers must have perused with great 
interest the very able report on “Safety Valves,” given in 
your two last issues. The experiments on the velocity of the 
outflow of steam at different pressures, confirming, as they 
do, the results theoretically arrived at by Kankine, Napier, 
and Gray, will reassure and guide those who wish to make 
use of these results. 

The results given of the experiments on spiral springs and 
the formula for general use deduced therefrom are a valuable 
addition to steam engineering practice. The constanta, 
however, look as if they would be found capable of undergoing 
considerable alteration without affecting the practical results 
in any material degree, as these constants for springs 
us imiiy Gao. 

With respect to the two formule for size of safety valves 
in the eonclading portion of the report, that for the area of 
escape orifice, or area of valve when its lift equals one-fourth 
the diameter, gives aslightly larger area than the formula on 
page 120 of my Treatise on Steam Boilers, where I have 
neglected to allow for natare of orifice. This formula should 

eA £ \ the maximum quantity of water evaporated 

i] 
per pound of fuel being taken at 101b. 
As to the other formula in report A= = “=, at first sight 
P 

it may appear to some to make the area of escape to vary as 
the area of the valve or as the square of the diameter, instead of 
imply as the diameter. It is only when the lift of valve is taken 
in terms of the diameter that the above holds good. In the 


diameter 


report the lift is taken as This formula appears 


36 

to be open to the following objections in general practice: 
ist. It gives the requisite area for the discharge of only 
half the quantity of steam evaporated under the conditions 
assumed, which, when there are two valves, is equivalent to 
making only one efficient safety valve on a boiler, whereas 
every boiler should be furnished with two valves or two 
groups of valves, ea h of which alone should be capable ol 
discharging all the steam as quickly as it is generated. 

2nd. It is not very clear why the factor ane is intro- 

09 

luced. The experiments quoted in report show that the lift 
varies as the pressure, which fact has not been taken into 
account, but there is nothing to show that the lilt varies as 
the diameter. The only apparent reason for its introduction 
is, that it enables the authors of the report to get a handy 
formula for the size of valve and for the strength of spring, 
but it appears to give a larger valve than necessary for smali 
boilers. 

3rd. In using either springs or dead weights, when a large 
steam escape area is required, it is better and cheaper in the 
long run to make a group of two or more valves, than to use 
a single large valve, of the total required area. But there is 
little or no advantage in using a groupof valves if we assume 
the lift to vary as the diameter, and therefore, I submit, it is 


formula is thereby rendered not generally applicable. It 
was this consideration that prevented me from introducing 
a similar formula to that in quesfion in the treatise above 
—- aia a. 1 wal 
ith re to special valve that is so conspicuous! 
put forth in the report, it is evidently that known as Cock. 
burn's patent (act Cowburn’s), a G w invention, and 
first brought prominently before the public in March, 1874, 
so that it cannot have been sufficiently Jong im use to justify 
its universal recommendation, however well it may have 
answered during a short trial. If the sketch of this valve in 
ENGIN BERING is to seale, the bottom valve lid appears to 
have been much inereased in diameter since last March, 
showing the design has been, not so very long ago, in a 
transition state. If this valve alter two years ordinary usa 
proves to have all the merits claimed for it, it will certainly 
be one of the most valuable adjuncts for marine and other 
boilers that has appeared for many years. 
I am, Sir, yours respectfully, 
Ronerr WiLs0n. 
10, St. George's Terrace, Camp Road, Leeda, 
December 14, 1874. 








POWER FOR DRIVING TOOLS. 
To THE Epiror oF ExGineenine. 

Siz,—I notice in each of Dr. Hartig’s formule for cal- 
culating the power uired for driving wood-eutting ma- 
chines doing actual work (vide page 431 of the December 4th 
issue), the factor fis placed asa divisor of the sums whose 
solution gives the power required, as in formula (18) 


P, = 0.00428 + 0.0065 ¥ 3 


where P, = the horse power required. 
= the rate of feed per cut. 

So that the greater /, that is, the rate of feed per cut is the 
lees will be the amount of P., that is, the power required ; 
which is, I think, very contrary to the result of present ex- 
penience. 

Supposing there may have been a misprint in these 
formu!m, if you would kindly give some explanation of it in 
your next issue you would greatly oblige 

December 10, 1874. R. N. T. 

The formula te which “ R. N. T.” refers does not contain 
a misprint, but is correctly deduced from Dr. Hartig's experi- 
ments, and it is one which appears to agree with the result 
which might be expected under the stated conditions. Oar 
correspondent has, we think, overlooked the fact that P, re- 
presents not the meee po required to drive the machine, 
but the power absorbed per unit of work done, the unit in 
this case being one square foot sawn through per hour. As 
some of our other readers may have fallen into a similar 
difficulty we may explain matters further. If we suppose 
the rate of feed of a saw frame to be doubled, then the 
number of strokes required to cut through any given section 
will Le halved. But each saw tooth as it descends makes a —- 
shaped cut, the sides of this cut counting towards section cut 
through, while the cross cut in front of the saw does not so 
count. The coarser the feed the less the number of these 
cross cuts made to a given advance or section sawn through, 
and the less, therefore, on theoretical grounds, should be the 
work expended in sawing through a given section. Dr. 
Hartig’s experiments show that this theoretical deduction is 
borne out in practice to a certain extent, the construction of 
his formulw, however, showing that the power required to saw 
through a given seetion decreases more slowly than the in- 
crease of feed.—Ep. E. } 


THE IRON TRADE. 
To Tae Eprror or ENGINEERING. 

Sir,—-The present temporary state of depression in the 
iron and coal trade is causing much uneasiness, not only to 
those engaged in it, but to neerly all the commercial classes 
throughout the country, for being the staple trade of England 
there are few who are not indirectly affected by its prosperity 
or the reverse. 
Frequent accounts reach us of the distress caused in the 
iron-producing districts by lack of work, and this is more 
especially the ease in the North of England, where many of 
our best houses are idle and the men out ofemploy, 

This inaction is chiefly ascribed to foreign competition, 
particularly with Belgium, where, it has been stated in most 
of the papers, they purchase pig-iron in Middlesbrough, ship 
it to Belgium, manufacture it into sheets, reship it to 
Middlesbrough, and sell it at adower price than the makers 
there are able to supply it. I have also seen several state- 
ments to the effect that large orders, both for cast and wrought 
iron, have been taken in Belyium at prices which our own 
manufacturers are unable compete with. 
Now assuming these facts to be correct, and I have no 
reason to doubt that they are, it is important that the cause 
should be discovered, and we should know why the Belgians, 
who bave not our natural advantages, are able to beat us in 
cheapness of production ; for although I cannot look upon 
the present state of the trade as anything more than one of 
those temporary depressions that occur periodically, yet it is 
very necessary that this depression should be terminated as 
speedily as possible before the trade has left the country, 
when it may be less easy to regain it. P 
As a preliminary step, I suggest that a committee should 
be formed, composed of delegates from both masters and men 
in every branch of the g aud fi — of iron: 
that this committee should at once visit France Belgium 
for the purpose not only of ascertaining the wages paid in 
every department of mining and manufacturing, from raising 
the coal and ore to rolling the finished iron; but also to re- 
port as to the rental of workmen’s houses and the price of 
wages. 
With this information before them, a sliding seale of wages 
could be decided upon, based upon the price of labour in Bel- 
gium, and altering according to the market price of finished 








objectionable to take the lift as a factor of the diameter, as the 


on 
account of enforced mainly caused by the high price 
of labour, which sate ts eas heen ae iron to a 
profit. This lattter state is the condition they are in at the 
present time in the North of England. 
I do not believe the present superiorit eae plan Ba 
enhdly to Oa Tooer pelea el waaee) eae think the committee 
wou iy veneltr g oy migern. non By nen the 
various improvements in economy coal wad. labour 
practised on the Continent. 
I aw, Sir, yours faithfally. 


Axruux WaRyer. 
87, Queen's-gardens, Hyde Park, London, Dee. 16, 1874. 


LIFE RAFTS, 
To trax Eprron ov Exatsesrtyo. 

Sin,—With Mr. Christie, I disclaim any intention of 
promoting a controversy with regard to the merita of our 
respective rafts, es a us 

otwithstanding the very thorough and satisfacto 

manner in which ye disposed in your last issue of Me. 
Christie's charge of mi tation, there are still two or 
three points to which I bound to advert if you will 
kindly allow me the to do so. Mr. Christie calls 
attention to the fact his first t was prior to 
mine. I readily admit it, for beyond bare fact chet both 
schemes provide a raft, ba tag nothing in common. The 
most important and val features of my patent are not 
so much as hinted atin his, 

It was unfortunate that Mr. Christie should have omitted 
to describe any launching apparatus in his first patent, and 
equally unfortunate that it was not until some seven weeks 

ter he had seen my model and detailed drawings at the 
exhibition at the London Tavern, that he embodied in a 
second patent a mode of construction identical with my 
own, ith to the weight and cost of my raft, 
let me say that if it be heavier and more expensive 
than Mr. Christie’s raft, it is so for the reason that a life 
boat is heavier and more expensive than a gig. Who 
would compare for life-saving purposes the life boat with the 
gig? The weight and expense must be considered in relation 
to the proportionate life-saving capacity of the rival rafts. 
That raft is really the lightest and , which will carry 
the largest number of souls in ae ger to its weight and 
cost. This superiority uestionably belongs to my raft. 

I pointed out from the first that the employment of my 
raft would render it wnoecessary to carry large nurober 
of boats at present required, and so effect a considerable 
saving in that direction. Mr, Christie, on the other hand, 
expressly says, “1 do not wish to be understood as seeking to 
supersede the use of boats.” This was wisely said, for he 
weil knew that such a raft, or rafts, as he contemplated, 
were inadequate to the requiroments of a large passenger 
vessel. 

With regard to the reversibility of Mr. Christie's raft, upon 
which he lays so much stress, I do not deny that it is 
essential to Ais rafts, which are liable to come up bottom 
uppermost ; but my raft not being subject to any such con- 
tingency needs no such provision. It is well to atopt pre- 
cautions in case of an aceident to which you are liable—it is, 
however, better to run no risk of the accident, I may point out 
here that while Christie's raft thus requires to be fitted with 
ite stanchions, &c., after launching, my raft is immediately 
ready for sea. 

In reply to the objection against lowering the bulwarks, I 
need only say that tris arrangement is an essential part of 
my schewe, though [ hold it to be an advantage to launch 
from the deck instea i of over the bulwarks. 

1 will net further srespass upon your valuable space, but 
remark in 2onclusion that # comparison of the patents, Nos. 
992 and 1660, will clearly demonstrate the superiority in ali 
points of the Roper raft. 

I am, Sir, your obedient servant, 
Rorex. 








Lewisham-road, New Cross, 8.E. Dec. 16, 1874, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mippissnroven, Weduesday. 
The Cleveland Iron Market. — Yesterday there was a 
smaller attendance on ‘Change at Middlesbrough, and the 
amount of business transacted was scarcely worth mention- 
ing. The price of No. 3 Cleveland pig is now 626. per tom, 
but for delivery next year can be bought at considerably let.. 
A large quantuy of iron ie being sent out of the district, 
chiefly to South Staffordshire and Scotland. Buyers are 
strongly of opinion that prices will decline. 


The Finished Trom Trade.—Throughout the North of 
England, aéin other distr the finished iron trade con- 
tinues miserably depressed. of the rolling milis are 
idle, and a large number of men are out of employment. 
Since the close of the shipping season the demand for several 
descriptions of iron has fallen off, and there is very little work 
on hand in the district. It is expected that more iron works 
will be closed in the Mi district shortly. At 
Darlin the Skerne Iron Company are taking advantage 
of the depression to enlarge their works, and they are i 
up about 20 additional ing furnaces. There is in- 
quiry for ship plates, which are now quoted 91. 6s. to 91. We. 
at the works. 





The Wages Question —At the end of this month the wages 





iron. 


question in the iron trade will again be dealt with. 
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IRON WORKS FOR THE KING OF BURMAH; BLAST FURNACE HOIST. 
CONSTRUCTED BY MR. JAMES FARMER, ENGINEER, MANCHESTER. 
(For Description, see Page 472.) 
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sumerts are aware of this and are delaying their orders in the ; tion of 10 cent. to take effect next month, and it is { there will be very little work to be done. It is hoped that 
hope that there will be a reduction of wages and consequently | rumoured chet the Durham colliery owners will follow the after the spring of next year many readjustments will have 
a reduction in the prices of iron. | example of the Northumberland masters. The coalowners | been made, that there will then be a very healthy re- 
Tronfounders.—On the whole ironfounders are actively — the prope ay: nt ge of getting coal or vival of trade generally. 
flic: ork to k h sing | oume altogether. 
duting the winter. ‘There ins good demand for wate: ani | _ The Government I of Mines. —Mr. Willis, the | 
gas pipes. | Government inspector of mines for the Cleveland = ae ASSOCIATION OP per oe Rey _ 
: : : | Durham district, has been appointed to a similar o for | ninth anniversary festival was celebra on Sat y last 
Engineering and Shipbuilding —Most of the engineers ate | Northumberland and North Durham, and is succeeded by | at the Great Northern Hotel, Leeds. Mr. D. Greig presided, 
geen romdiy ebro sm Sey Newey hee pe Mr. Hall, of Durham. | and was supported by Messrs. Wheelhouse and Tennant, the 
o on, are exceptionally busy, baving their 8 full | ig | borough bers, Mr. R. Fowler, of the Steam Plough Works, 
; The Future of the Irom and Coal Trades.—Everybody is | 9°FOUgh members, L 01 ug’ , 
Secs aoe baa slot. various shipbuilding firms on the A information which will guide them in esti- | 24 others. Mr. Joseph Newton, C.E., attended for the Lon- 


| : ‘ 

| mating ae ble condition of the iron and coal trades for | 40n Association, Mr. Bolas for that of Manchester, Mr. 

The Coal and Coke Trades.—Owing to the severity of the the next twelve months The most experienced men in those | Elliott for that of Newcastle, and Mr. Elgy for Middles- 

weather there is a better demand for household coals, and | industries are of different opinions, and some declare that brough. About one hundred and twenty gentlemen were 

prices have improved. For other descriptions of fuel the | nobody’s opinion is worth . There is a general belief that | present in all, and that is about the numerical strength of 

demand is weaker and quotations are lower. The North- both coal and iron will be cheaper, that w in the | the institution. Financially, the latter is in a very pros- 
umberiand colliery owners have demanded a further reduc- | iron and coal trades will be reduced, and that months | perous state. 
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THE “ BESSEMER 


At last the “ Bessemer” is practically completed, and is 
ready to receive her internal fittings and decoration ac 
that we may shortly expect to learn by actual trial the 


value of Mr. Bessemer's Suspended Saloon, which forms 
the great feature of the new Channel steamship, and in the 
execution of which no labour or expense has been spared. 
The “ Bessemer” indeed promises to be in active service 
before her somewhat ill-fated rival the “ Castalia” has been 
doctored sufficiently to enable ber to go to sea. 

The vessel we are now considering was constructed for the 
Bessemer Saloon Ship Company, by Earle's Shipbuilding 
Company at Hull, from the designs of Mr. E. J. Reed, C.B., 
and the saloon with all its various fittings, mechanical 
appliances, &c., was entirely designed by Mr. Bessemer, 
who has also superintended the whole of the lavish internal 
decorations, 

The “ Bessemer” is 350 ft. long, and 40 ft. beam, and her 
draught such that she can at all states of the tide enter or 
quit the harbours at Dover and Calais. She is furnished 
with two independent engines indicating 4000 horse power 
collec tively, and two sets of boilers, and is propelled by two 
pairs of paddle wheels 30 ft. diameter, and placed 100 ft. apart. 
On the upper deck there is a row of state rooms extending 
the 
7 ft. beyond the ck 
increase the width of the central part of the ship to 54 ft 
There are altogether 22 of these private deck cabins besides 
smoking saloon. The deck itself is 270 ft. long, 
besides two lower parts at each end 40 ft in length, and on 
these the capstans, &c. are fitted. The vessel is provided 
th a rudder at each end, driven by Brown's hydraulic 
port without 


d on each side, so as virtually to 


large 


a 


Ww 


steering gear, and it can of course enter or leave 7 
turning. Ordinary steering gear is also added. On the 


for 
the baggage will 
ial 


deck are placed some hydraulic 
luggage, &c, with the utmost despatch ; 
t the commencement of the journey, plac« 


cranes 





lin spec 




















r which he walks gradually has k lL less of the 
+ motion imparted to it, so that by the time he reaches | 


tle entrance to the saloon it is intended that all motion of | 
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the floor shall have ceased. | 
: \rrived in the saloon he may either ascend the principal | 
tuir leading to the promenade deck or descend by the} 

d stairs into the saloon, on entering which he will find 

i clf in a spacious apartment 20 ft. in height and 30 ft. 

: 50 ft. long. The saloon is of somewhat peculiar 

form, rendered necessary by the motions of the ship which 

eu od ig; but notwithstanding its unusual form Mr. 

Bessemer has so arranged the structural parts that while 


great strength and rigidity are obtained, a pleasing archi- 
tectural effect is given te the whole, which is not a little 
height I by the judicious way in. which the internal fit- 
tings decorations are arranged. Extending along each 
side and both ends of this spacious apartment is a dais, 





whole distance between the paddle boxes, and projecting | 


transferring | 


crates, which are transferred bodily by the cranes into the | 
loggage room in the hold of the shi Strong rooms for 
mails, specie, or treasure are also provided below. 

There is on deck a large second-class salo and a fin 
| nenade is to be foand on top of the rows of state room 
ulrea iy described The chief poe of interest in the 
however, is of course the susy ca [ Mr. Besseme 
: tion of which we publish on t preceding pag Ww 
ha already on several occasions | ish lrawings and de 
scriptions of this scheme, w » ha ated the gradual 
levelopment of Mr. Bessemer’s plans from their ir t 

the present time, when they have taken a practical shape 
in the saloon under considerat 

It may be well, however, to recur again to the princi! 
which have governed the design 

In designing such a cabin, it was at ev t that th 
idea of gainin.s steadiness by suspensi n trunnions like a 
ship's la np or compass w ald ' Sea insufficient for 
tt j s¢, because, alt i t} i ard is, by 

ins of ita suspension « 2d axis, sintained in 
! ntal plane, it n ssf md fa 1 tl 

x of the vessel: h n adapt t rinciple of 
su nsion to a saloon, it was necessary to pla it im the 

tre of the ship's length wh t ! hing is at a 
' imum, and in the eentre of her breadth; further, it was 
necessary to descend so far down into her hold as to reach 
a point or centre about which the vessel ; hes and rolls, 

: ! there to establish the pot te Dut it was 
f iaily necessary to check and control the motion which 
t saloon would acquire if freely susy ! 
This plan of placing the saloon in the centre ver 
] , ship rendered it unnecessary to provide against the 
: j hing motion, since the movement of the extreme ends of 
; t saloon can never exceed one-seventh of the pitch felt at 
: the ends of the vessel, because the length of the saloon is 
: 0 one-seventh that of the ship. 
Passengers booked for the saloon. enter from the deck a 
long covered and well-lighted vestibule. Here there is an 
r receiving room for small parcels carried by pas- 
- . j i here is also on on Ble of the ule suit- 
compartments for stowing wet great-coats, um- 
las, &e. The passenger, divested of these impedimenta, 
lescends by an easy sta use to a space below deck, | 
ifter passing the refreshment ter enters the saloon 
central part of one of its ends, as shown in the en- 
g. It should be mentioned that when the passenge 
scends from the deck he is still in that part of the 
. rein which the usual motion of the veasel is felt ; | 
but as he advances along the passage before named, th: 


| was nominally 84s. 6d. buyers, and Ss. 9d. sellers. Some 


NG. 
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ENGINEERI 
along the back part of which a continuous sofa extends. 
Persons sitting here will be separated from those who are 
promenading on the general floor, while the division of 
ithe long sides of the saloon into large bays by partial 
bulkheads forms a-number of comfortable seats partially 
separated from each other. The overhanging cornice, which 
is very richly gilt, is supported on fin 1 columns in 
pale carved oak with a gold spiral bead 
bases are carved in varied foliage. In the lower part of 
these divisions are large panels exquisitely carved in oak by 
Rogers, each having a central shield bearing the monogram 
of the company; the foliage of the panels consist of acorns 
and oak leaves, the laurel, myrtle, holly, tea and coffee plants 
| the tobacco plant, ivy, hops, &c. The back portion of thé 
| partial bulkhead, which is richly panelled in pale polished 
| oak with gold mouldings, conceals the large circular iron gir 
ders springing from the floor on either side and extending 
| to the ceiling of the saloon. In this upper part they are 
| again concealed by a delicate perforated tracery, while the 
| spandrils are filled in with arabesques and figures painted in 
| grey tints on a dead gold ground. All the spaces between, 
|as well as the girders, are covered with polished oak panels, 
| with rich mouldings relieved by gilding. The ceiling is 
| divided by deep soffits into six large compartments, and is 
| covered with artists’ canvas richly ornamented with delicate 
| arabesques and central panels. [xtending entirely along 
| the sides of the upper part of the reom is a row of circular- 
headed windows in ground plate glass, which allow a large 
volame of air to pass continually outward. The spaces 
below the windows are panelled, the end panels of each set 
| being decorated with arabesques, while each round centre 
| panel has a female head after the antique. By the side of 
leach window are long narrow upright panels ornamented 
| with Cupids and arabesques in a dead gold ground. All the 
| spaces between these decorations are tinted in an agreeable 
| colour so as to harmonise in tone with the other parts. At 
leach end of the saloon, and immediately below the girders, 
is a painting in oil, occupying the large moulded oak panel, 
which is 17 ft. in length. 

The whole of the walls of the lower part of the saloon, as 
f 


t wistes 
the capitals and 





far as the top o 
the large central spaces are decorated with 
enrichments on artists’ canvas, forming a frame in which are 
painted, by Mr. A. 8S. Coke, figure subjects of life size, the 
series recording the various critical points in the story of 


gold and colour 


ut 
' 
' 


Cupid and Psyche. Each large central panel is flanked by 
two narrow ones in arabesques execute | in quiet grey tints 
a dead gold ground. A similar treatment extends along 


both ends of the saloon, which is also arched over to corre- 
spond with the sides, and thus breaks what would otherwise 
have been a very awkward flat end to the saloon. There 
a raised dais on the centre on which half a dozen 


also 
luxurious sofas are placed. 


1, extends entirely 


Ihe dais which, as before mentions 
sround the saloon, serves to convey a large body of fre sh air 
f ntilation, taken from a point beyond the paddle boxes, | 
where it is wholly uncontaminated by the engine-room 
bilge water, &e. ; and it is conveyed under pressure, so that an 
easily regulated quantity is admitted to the saloon every 
minute. The air escaping under the small pressure neces 
sary for its transmission expands into spaces formed 
beneath the dais for that purpose, and thea flows through | 


the long line of perforated panels which form the front of 
the platform on which the passengers are seated. 
way 3000 cubic feet of air per passenger can be forced in 
every hour; all the air so introduced must as quickly find 
its way thro igh the i 


uw 


window openings near the ce r. 
carrying with it all the products of re-piration and keeping 
the air of the saloon as fresh as that on deck. Proper 
arrangements for warming the air in wiuter are provided so 
as to render the atmosphere fresh and agreeable but not too 
cold. In addition to this spacious saloon there are included 
in the suspended structure (and, therefore, equally quiet 
four well ventilated private ladies’ cabins, each 10 ft. in 
height, 13 ft. wide by 16 ft. long. There are also at the 
opposite end of the saloon other rooms for smoking and re- 
fre-hment. 

In concluding our present notice of the saloon, we may 
mention that means are provided for instantaneously locking 
the saloon to the vessel, this arrangement being made also 
automatic, so that in case of a sudden breakdown of the con- 
trolling gear, the saloon may be securely fastened. We 
trust in a short time to lay before our readers drawings of 
the mechanical details of this highly interesting structure. 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 


Glasgow Pig Tron Market.— Business was done in the pig- 
iron market last Thursday forenoon at 84s. 44d. to 8s. 7d. 
cash, but in the afternoon there was very little activity. Un 


Friday there was practically no business done, and the price 


stiffuess was shown on Monday, and a fairish business was 
transacted at from 85s. to 85s. 6d. cash. Only 1000 tons 
changed hands yesterday at 84». 6d., closing buyers at that 
figure, and sellers 84s. Very little business was reported 
to-day, the price ve nominally Sis. 7id. sellers, and 
81s. 61. buyers, with a downward tendency. Including the 
additions Sent into the warrant stores within the last few 
days the stock was brought up to 29,900 tons last night. 
There is no change of any importance to note in makers’ 


prices. Now that the shipping trade is getting quiet No. | 
iron is becoming plentiful, while No. 3 is becoming scarce, 


the spiral columns, is panelled in pale oak, | 


In this | but it is doubtful whether this can be done immediately, as 








as makers are storing and require to scrape together all the 


| Guernsey cable. 





No. 3 they can get to make warrants. The following are 
official quotations : 





No.1. No. 3. 
s. d. s. d. 
G.m.b,, at Glasgow ote 870 8106 
Gartsherrie ,, o» ooo 9 0 80 
Coltness o ose ese 100 0 840 
Summerlee - oe ese 950 810 
Carnbroe - ose one 920 820 
Monkland . <- 87 0 820 
Clyde - 87 0 810 
Govan, at Broomielaw - sen #8 0 810 
Langloan, at Port Dundas 100 0 830 
Calder eo 10 0 830 
Glengarnock, at Ardrossan ooo 940 830 
Eglinton - eve %5 6 806 
Dalmellington _,, nine 8&6 0 — 
Carron, at Grangemouth, selected 50 — 
Shotts, at Leith ... ese 976 B40 
Kinnell, at Bo'ness noe ove 900 786 
(The above all deliverable alongside.) 
Bar iron ee sos one ooo 101. 
Nail rode a eve tee “a 101. 
Last week's shipments amounted to 9372 tons, as against 
11,216 tons in the corresponding week of Jast year 
The Dispute in the Clyde Shipbuilding Trade.—The ship 
nters and joiners of a large number of the shipyards on 
the Clyde are now out on strike against a reduction of wages 


At fifst the reduction was announced as being 1d. per hour 
but as there seemed to be a general opinion among the men 
that there was no good reason for any reduction being made, 
and as some of the employers were themselves opposed to 
such a large reduction, a general announcement was put up 
some days ago to the effect that it would be made only 3d 
per hour. But the men still hold out, and now a lock-out 
is talked of among the employers. The engineers and other 
ironworkers have generally yielded to the reduction without 
risking a strike. te is reported that there are very few new 
contracts coming to hand. There are some, however, that 
are just waiting to be placed if the time when the lowest 
rates of wages and prices of iron and other materials would 
only arrive and assert itself in some unmistakable manner. 


The Tay Telegraph Cables.—Nothing has yet been done 
towards the repair of the Tay telegraph cable that was 
| injured some time ago, although it was expected that the 
| steam-tug Victor, with the necessary appliances and men on 
| board, would leave Lowestoft yesterday (Tuesday), and that 
the work will be completed within the present week. There 
are at present three separate cables submerged between Tay 
port and Broughty Ferry. One of these was laid so long 
| ago as 1852, and has been abandoned for some considerable 
tume. The second, laid in January, 1863, is that which is 
now broken, having been caught by a ship’s anchor on the 
29th ult., and remained in a disused condition since then 
The third was laid so recently as 1872; it contains four wires 
and is the only one at present in use. It is proposed to replace 
the broken1963 cable, also of four wires, by an entirely new 
eable of seven wires, which will be submerged near the spot 
| where the present cables lie. Prior to the breakage of the 
| 1863 cable there were eight working wires across the Tay, 

but when the new cable has been laid the number of wires 
| will be inereased to eleven. The new cable will of course be 

very much heavier than either of those it is intended to re- 
place, being in fact of the same type as that submerged be- 
| tween Holyhead and Howth in 1571, and it will, therefore, 
be much less liable to damage from ships’ anchors—a frequent 
| cause of breakage generally. It is intended to pick up the 
| abandoned and broken cables after the new one has been laid ; 








| the expedition, which will be under the charge Mr. D. 

Lumsden, the submarine superintendent of postal telegraphs, 
}must hurry back to Lowestoft, and transfer itself to the 
| International, which will be in waiting to proceed to the 
| Channel Islands for the repair. of the once more severed 





Water Supply for Dalry.—The committee appointed by 
the local authority of Dalry, in Ayrshire, to carry out the 
gravitation water supply, have now completed all necessary 
arrangements previous to calling for tenders for the execution 
of the works, so that operations may be expected to com- 
mence very shortly. The scheme is the one proposed by the 


Messrs. Leslie, engineers, who describe it as “one of the 
most perfect little schemes they have surveyed.” The 


quality of the water, according to the analysis made by Dr 
Wallace, Glasgow, is most satisfaetory, while the supply is 
practically unlimited. It is expected that a partial supply 
will be introduced into the town about the month of June or 
July. 

Opening of the Graving Dock at Port-Glasgow.—Messrs 
Bell and Miller, civil engineers, Giasgow, have just reported 
to the Port-Glasgow Harbour Trustees to the effect that the 
new graving dock will be ready to reeeive vessels in about a 
fortnight. Although spoken of as new, it is practically a re- 
construction of an old graving dock, but the first ever made 
in Scotland, the engineer being James Watt. It has been 
reconstructed and enlarged so as to suit the increased size of 
the vessels of the present day. 

Dundee Harbour Works.—At the last meeting of the 
Dundee Harbour Trustees, the resident engineer, Mr. Cun- 
ningham, presented an interesting report upon the progress 
of the new works. The necessary works for the new 7U-ton 
crane were not far from completion. All the walls of the 
new graving dock had been founded, and considerable pro- 
gress had been made in the building of the two side walls 
and the end wall. For the extension of the river wall 3295 
cubic yards of concrete blocks had been made. 












Batriwore ayy Cu1caGo.—The Baltimore and Ohio Rail- 
road Company has completed its Chicago extension, and 
trains are now running regularly between Baltimore and 
Chicago. 
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a Goods Locomotive for the St. Petersburg and Warsaw 
Railway. The description of this Plateis postponed until 
next week, when we shall publish further details. 
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THE METROPOLITAN GAS QUESTION. 

We drew attention, at page 439 ante, to the 
various notices of Bills that had been given on the 
part of the Corporation of the City, of the Metro- 
politan Board of Works, and of the Companies in 
reference to their intended action for the settlement 
of the gas question in London. At the meeting of 
the Board of Works, held on Friday, December 4th, 
a report was presented, recommending the course 
which should be adopted, and as it was eventually 
carried by thirty votes against only two in opposi- 
tion, we may reasonably conclude that both the 
Corporation and the Board are now determined on 
a joint, definite, and final decision for the future. 

After minor introductory matter the report 
points out the only three courses which are open. 
‘The first is that of acquiring by purchase the exist- 
ing undertakings of the gas companies ; second, the 
establishment of a supply independent of the 
present companies; and, thirdly, to subject the 
latter by legislative enactment to uniform and im- 
proved regulations in regard to supply, quality, 
price, &c. 

After carefully weighing the various considera- 
tions which affected the choice of these three 





We give with the present number a double-page Plate of 


alternatives, the Committee decided on that of pur- 
chasing the rights, &c,, of th@l@xisting companies, 
now comprised under the Metropolis Gas Act. As 
regarded the companies not subject to that Act, it 
was proposed that those whose works were within 
the metropolitan, area should also be purchased, 
and that those exterior to that area but which 
supplied gas to consumers residing within it, should 
be so arranged with, that the Board should take 
over from them the metropolitan portion of their 
supply. It is evident, therefore, that if this plan 
be sanctioned by Parliament, the entire metro- 
olitan supply of gas would be invested in the 
oard of Works, But a still further and highly- 
important question is that of the supply of the 
City. It appears that this difficulty is to be got 
over by the Board being made the sole gas-pro- 
ducer, and while supplying the Corporation with 
the quantity required for the City-proper, it should 
leave the duty of distribution to the civic autho- 
rities. It was also proposed to include in the 
metropolitan area of supply a portion of that now 
rapidly increasing district, South Hornsey, in the 
north of London. It appears that in every respect 
the Corporation and the Board have acted in the 
most friendly concert, and there seems to be no 
chance of any difficulty arising between them in 
regard to minor details. 

Three important points, however, remain to be 
settled, namely, the terms of purchase of the com- 
panies, the future standard quality, and the price 
of the gas, provided the Board carry this Bill for 
purchase. It is evident, as we have already pointed 
out, that in regard to buying up the present com- 
panies no difficulty should be experienced, the 
example of the telegraph companies purchased by 
the Post Office having furnished an excellent pre- 


cedent for such an operation.. The Committee of | 


the Board of Works have arrived at a similar con- 
clusion. They propose that the basis of the terms 
of purchase should be the annual average market 
value of the shares during the last three years, At 
the meeting of the Board on December 1]]th, the 
draft Bills were submitted, with explanation of 
details. Provision was made for the purchase of 
the existing companies within one year of the pass- 
ing of the Act, although it was not necessary that 
the purchase should be completed within that 
period; the one year was reserved for the purpose 
of giving notice. The date for calculating the 
average of the three years’ valuation of the share 
capital was fixed for that period previous to Octo- 
ber Ist, 1874. Power was asked toappoint an arbi- 
trator, by the Board of Trade, between the com- 
panies and the Metropolitan Board of Works. 
Eventually the draft Bills were approved and re- 
ferred back to the parliamentary committee for 
formal amendments. 

An important question in relation to the purchase 
is that of finding the funds to effect it. The Board 
propose to raise the money by the creation of irre- 
deemable consolidated stock with a small annual 
sinking fund. But the transaction will necessarily 
be one of great magnitude. For our present 
purpose we will assume the capital, both share 
and borrowed, of the gas companies in the me- 
tropolis to be 10,000,000/. ‘Lhe shares of the 
guaranteed 10 per cent. would vary from 160/. to 
175/. per 100/. share. Buta portion of the capital 
is borrowed at from 5 per cent. upwards ; this would 
of course go to reduce the total cost of purchase. 
Perhaps, therefore, altogether, we cannot assume 
the actual cost of the purchase at less than about 
15,000,000/. in round numbers, as of course exact 
figures cannot at present be given. Our readers, 
however, in perusing some of our previous articles 
on the metropolitan gas question in the present 
and last volume, will find abundant material from 
which to estimate the probable cost of purchase by 
consulting the statistics of the companies that we 
have already given. 

Now the Metropolitan Board of Works has such 
excellent credit in the money market that its pre- 
sent outstanding stock of 3} per cent. is quoted at 
from 96/. to 97/. For all practical purposes we may 
consider that its borrowing powers in reference to 
future created stock, even to the extent named, 
would be favourably supported in the market, rank- 
ing as it would on the Stock Exchange only a trifle 
below the best public securities. Hence we may 
expect the best financial result of the transaction of 
purchase alone. 

There are two other contingencies to which we 
have now to refer; namely, guality and price. In 





| Teference to quality, it appeared to the Committee 





that the Bill should not fix the maximum illumi- 
nating power, but that the miaimum should be 16 
candles, At present this is about the average illu. 
minating value of the gas supplied to the metropolis 
by the mee companies, although the largest of 
them are only legally compelled to supply 14-candle 
gas. It will be evidently desirable, however, that, 
should this Bill pass, competent authorities, op- 
ong td hy and responsible to Government alone, should 

chosen to test and report on the quality of the 
gas, for even corporations are liable te errors like 
men of lesser degree. Another point will have to 
be determined as re, the best photometric 
method that can be adopted, for at present the gas 
authorities themselves are at variance as to what is 
the best burner to be employed for ascertaining the 
exact or relative illuminating power, some pre- 
ferring a flat flame, and others one seaduned by 
some form of Argand burner, 

The last of the three points to which we have to 
refer is price. ‘This to the consumer naturally ap- 
pears the most important, and Mr. Leslie, at the 
recent meeting of the Board, on the reading of the 
report, took up the question by asking whether they 
were prepared to charge only 3s, 9d. per 1000 feet, 
as demanded by the City of London Corporation, 
and, if 80, could they maintain a supply equal in 
= to that at present given? ‘there is much 
| force, apparently, in this question, but we con- 
|ccive that it is answered by one passage in the 
|report, It was promised to fix the price of gas as 
|low as could with safety be done, and that if any 
‘surplus of receipts over expenditure resulted, it 
| should be applied in reduction of the consolidated 
lrate, It is evident that in settling the question, if 
|the Board of Works carry the purchase, the gas 
jaccounts must be kept entirely to one object, that 
|is, to the gas alone, It has happened in certain 
‘instances tin the provinces where gas concerns have 
been bought up by corporations, that a surplus of 
gas receipts has been carried to the credit of a deti- 
ciency of other rates, Parliament must, therefore, 
| definitely settle this question in regard to the metro- 
| politan purchase ; whether gainer or loser, the gas 
finance must stand per se. If this be done, there 
}can be no legitimate ground for fear that the con- 
sumer will not have his interests well attended to. 
/It must be remembered that every vestry, parish, 
| or district in the metropolis is represented by its 
/members at the Board of Works, and it will be the 

consumers’ fault if they do not take care of 
| their own interest. 
| So far we have dealt with the question of pur- 
|chase as the only likely mode of settlement. Of 
| course two alternatives are left, as shown by notices 
|of Bills. As already stated, the Corporation and 
| Metropolitan Board are about to seek power to 
j}erect new works and afford an independent supply 
lof gas (see p. 440, ante). A third Bill is sought to 
jsecure uniform supply of gas, &c. ‘The feeling of 
the Corporation and the Board seem strongly in 
favour of the latter Bill, for as Mr. Deputy 
{Lowman ‘Taylor remarked at the meeting — the 
|Board was not so anxious to have the power of 
making gas, and buying up the gas companies’ in- 
terest, as to have a controlling and restraining 
| power over those companies, ‘The alternative pro- 
jposed by the companies, that of amalgamation 
jinter se, has been Srnomneal by Government, the 
| Corporation, and the Board of Works, for past 
|experience has shown wherever such amalgamation 
anniveap ed pe companies previously charging lower 
| prices had theirs raised to that of the company which 
| charged the highest. 

We presume that until the meeting of Parliament, 
no important fresh phase of this question can arise. 
Fortunately there is abundance of time allowed for 
the discussion of minor details as affecting public 
and private interests, and we fear that there is little 
hope of the matter being settled amicably. If not, of 
course the expense attending the contest next session 
will be enormous ; but even at whatever cost it is ab- 
solutely necessary that a final settlement should be 
aieived | at, and such a result will be the cheapest in 
the long run, 
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A THERMO-ELEOTRIC GENERATOR. 
Mvcn serious thought has, of late years, been 
devoted to the subject of the production of cheap 
electricity on a large scale ; and, as in many other 
cases, research in one icular direction has led to 
collateral discoveries of considerable theoretical and, 
in some instances, even practical value. 
It has been been customary to look to the spark 
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of Faraday for a solution to this vexed problem ; 
but M. C, Clamond had the happy idea of directing 
his inquiries in another channel ; and it is pleasing to 
see that his labours, which extended over a period 
of seven years, have been at last crowned with a 
very gratifying success. ‘The basis of his invention 
is the ordinary class experiment of Professor See- 
beck. As early as 182] the German savant showed 
that when two metals are soldered together, and 
heat applied at the line of wag ove an electric 
current is at once produced, the intensity of which 
depends upon the metals forming the element and 
the thermal difference of the two ends. ‘This beau- 
tiful experiment was left in a state of comparative 
neglect for almost half a century, although typical of 
a class of phenomena distinct from the familiar forms 
of dynamic electricity, and which, too, from @ priori 
considerations, might be supposed to contain the germ 
of some useful applications. It is true that Marcus, 
Wheatstone, Farmer, and others bestowed some 
attention upon thermo-electricity ; but the rapidity 
with which their batteries *‘ ran down” precluded 












the possibility of their being used on a large scale. 
The subject was ardently taken up by M. Clamond, 
and in 1869 he brought out his first apparatus; but the 
difficulties occasioned by the Franco-Prussian war 
did not allow him to follow up the investigations 
and trials necessary to remove the imperfections 
which are the concomitants of every valuable inven- 
tion. Favourable circumstances did not, however, 
long delay. A fresh impetus was given to electrical 
science about this time. The new thermo-electric 
pile, or generator, was accordingly modified and 
gradually brought to its present form, shown in the 
accompanying illustrations; and we may add that 
the tests to which it has been submitted seem to 
confirm its claims to public patronage as a valuable 
agent in the several departments of telegraphy and 
metallurgy. 

The generator shown in Figs. 1 and 2 consists of 
fifty thermo-electric pairs, The metals used are zinc 
and antimony. These are not soldered together as 
in the ordinarypile. They are first melted and then 
moulded together, thus forming one compact mass. 
This process is carried out by a method which 
secures the practical homogeneousness of the bar, 
and thereby reduces internal resistance to a mini- 
mum. ‘The mould is first raised to a temperature 
nearly equal to that at which the zinc-antimeny 
alloy fuses, these metals are then poured in at a tem- 
perature near their point of solidification. Crystallisa- 
tion is thus prevented, and a homogeneous bar 
obtained, A strip of tinned iron fits into each end of 
the element and serves as the ordinary conducting 
wire. Good contact being of primary importance, 
M, Clamond has not failed to devote due attention 
to this point, which, though simple of enunciation, 
is nevertheless attended with peculiar difficulties 
in the thermo-electric pair. As the conducting 
strips form an integral part of the element, it might 
seem that an increase of temperature should tend 
to diminish contact; but here advantage is taken 
of the fact that the coefficient of expansion of the 
alloy is greater than that of the tinned iron, and 
as two small loops are inserted near the ends of the 
strips, these will be accordingly more closely preased 
by every increment of heat, If now we take ten of 





| 
| 
| 
| 
| 
| 
| 





these bars or elements and dis them in a circle, 
taking care to preyide against lateral contact, and to 
connect each outer conducting strip with the corre- 
sponding inner one of the neighbouring bar, we shall 
have what M. Clamond calls a rondelle (circular row) 
of his generator. There are fiye such rows in the 
apparatus which we have seen (Figs. 1 and 2). They 
are insulated from each other by layers of asbestos, 
which material is also used for insulating the ele- 
ments from one another. Each row has two clamps 
(Fig. 1), which receive the two free metallic strips. 
These are consequently the poles of that section 
of the battery. As all the clamps lie in the same 
vertical plane, the pile is easily arranged for quan- 
tity or tension as the case may be. We may, how- 
ever, mention that although marked quantitative 
effects may be obtained by simply connecting to- 
gether all the clamps situated on one side, just as 
we would connect the carbons or zincs of a Bunsen 
battery ; yet when the intended uses of the gene- 
rator require more quantity than tensional effects, 
the bars are made of larger dimensions, always, 
however, within a certain limit. When high ten- 
sion is desired, the number of the pairs is increased 
while their size is diminished. 

The various parts of the pile being disposed as 
above described, it will be seen that a cylindrical 
space is left in the centre, Fig. 2. Within this is 
placed a suitable source of heat. 
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temperature of the surrounding ends rises, a dif- 





electricity. By means of one or two additional ex- 
periments, the current may be changed into motion 
or re-converted into heat. 

Such is a brief outline of the mechanical and 
electrical arrangements of M. Clamond's thermo- 
electric generator. Simplicity, it will be seen, is the 
leading feature in its construction ; and it is also 
evident that this quality is the result of diligent 
research and reiterated experiment ; for the subject 
is attended with peculiar difficulties, which more 
than one superior mind failed successfully to grapple 
with. Besides its simplicity it recommends itself by its 
solidity and portability, no less than by the ease with 
which it may be manipulated and the promptness of 
its action. ‘The current is constant, and in this lies 
its great advantage over galvanic batteries. It has 
been working regularly eight hours on a telegraphic 
line here in London, and whole days and nights in 
the establishment of Messrs. Goupil and Co., Paris, 
without any sensible variation, whilst a Grove loses 
its strength in less than two hours, and a Leclanché 
requires more than twelve hours to regain the power 
it spent in two. We do not, however, think that 
the current is perfectly constant. To insure this, 
every element should receive an equal amount of 
heat, and the difference of temperature between the 
two ends should be constants. Neither of these 
conditions is exactly fulfilled in the generator, and 


As soon as the variations of strength must follow; but their range 





| is so limited by the careful construction and dis- 


ference of potential is established, and the current | position of the elements that it is scarcely necessary 
produced. ‘The heated end of the bar assumes | 


negative and the cool end positive properties. 
It requires about half an hour before the full effect 


of the generator is reached ; an equilibrium of tem- | ) , 
perature is then attained, and the current flows on | great satisfaction in every department in which it 


uniformly. 
The most convenient heating sources are gas, coke, 


or advisable to render cumbrous and complex a 
nice and simple piece of mechanism by the additional 
appliances required to attain these ends, especially 
as the apparatus is found in practice to give very 


has been hitherto employed. It must not be 
forgotten that experiment is the test of theory. 


and charcoal. Intheusual piles gas is found to be suffi. | As a contribution to telegraphy it has many points 


cient and economic, The gas first passes through 


to interest the electrician. Two of these small 


a small apparatus for regulating the pressure. This | generators are now used in a telegraphic office 
|in the City, in which they replace 54 cells, viz., 


maintains an approximate, if not a rigid uniformity, 
in the intensity of the heat. 


which M. Clamond now fixes to the lower frame of | burn 16 cubic feet of gas per hour. 


From the regulator, | 40 Daniela, 8 Leclanchés, and 6 Bunsens, 


They 
Now assuming 


the generator, and not as shown in Fig. 1, the gas | the working day to be of § hours and the year of 
is adinitted into a cylinder of refractory clay placed | 313 days, the total cost at the rate of 5s. per 


within the central space. This cylinder is perforated | 1000 cubic feet would scarcely exceed 10/. 


If this 


with holes which are slightly larger in the lowér | figure be compared with the actual expense of 


than in the upper section, in order that the gas 


batteries, which may be stated in round numbers to 


may be equally distributed throughout the length | be 1/. for each cell, it will be seen that the economical 


of the cylinder. 
mensions of the central space. It is open at the 
bottom, but closed at the top. 
enters this cylinder, it escapes through the lateral 
verforations into the annular space left between the 
eféments and the refractory clay. Here it meets a 
copious supply of air with which it burns, producing 
the intense heat of the Bunsen burner. After a 
short time the clay becomes red hot, when it is 
found to radiate a large amount of heat to the 
opposite couples. It may seem that by this arrange- 
ment every row does not receive an equal quantity 
of heat; but though this is theoretically requisite 
for the perfect working of the apparatus, it has 
been found in practice that the distribution is so 
nearly uniform as not to occasion any appreciable 
resistance. In the large piles coke is substituted 
for gas, and sevcral modifications, which we do not 
think it necessary to detail bere, are introduced 
in order to facilitate work and to secure efficiency. 
This generator affords a striking instance of the 
convertibility of force; for the moment the burner 
is lit, we see the direct conversion of heat into 
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Its diameter, as well as its | feature of the apparatus is not among the least 
length, is a little less than the corresponding di- | cogent of its claims to general ee 


This generator is also employed in several large 


When the gas | electrotyping houses, and with results that deserve 


attention. ‘The small pile shown in Fig. 1 has been 


| found to give a good deposit of 16 or 18 grammes of 


copper per hour. Messrs. Christofle and Co. use 
it chiefly for electro-gilding. It has, also, as we 
are informed, been adopted by the Ministére de la 
Guerre and the Banque de France for their ateliers 
and laboratories. 

There is little doubt but this new generator 
might, and perhaps with more advantage than is at 
first apparent, be applied to chemical analyses, to 
therapeutics, photography, the lecture-table, &c. 
A company is now being formed in London for the 
manufacture of these generators, and it may be hoped 
that when all the arrangements will be complete, 
M. Clamond, who is himself to be the superinten- 
ding electric engineer to the company, will be 
enabled, by the increased resources placed at his 
disposal, to extend the sphere of utility of his valu- 
able invention, which promises, if properly de- 
veloped, to find so wide an application. 
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THE TRIALS OF H.M.S. HIMALAYA. TRIALS OF 1-M.8. HIMALAYA. 
Tue Himalaya, one of the most successful of the ‘ 
G overnment tzqpsport shi ‘ and unsurpassed by Reference Number ove 1 2 3 4 5 6 7 8 
any of the like size built for the al Naval ser- : 
rice, hasbeen once gain thoroughly overall, | Wiese x, MpeAbG| => ae Mu 1 tp ia eg ae | Oa ara aor ea 
supplied with new boilers and a new screw, and ft. in, jf im) ft in. i be ft in. © ta. ft. dy” 
tried with results more successful than any pre- | Draught forward ~/18 W118 21/19 8/19 7/19 10 19 8 19 8 
viewsy altaiued. In -_ course of her long career _ ae ~ «| > ob Z 08 ' oT = : - "4 }-. 10 2 60 
so much of the original engines i 9 Oe er. a 7 2» 
Ee En ee eae ado 1S $14. wth ole eee 2 ey 
they are now described as made by Keyham Dock- Upper edge of serew under 
yard Factory, original design by Penn—yet, withal,| ‘water... ss. «| 2 14} O 105; 2 2) 3 7} 2 8 2 7 2- 9 
she has done her work so well that for length of | Wind be ce 1 to 8 8 to4 3 8 2to 8 Bto4 
voyage, speed, and punctuality, the vessel is simply | Stete of sea ve | smooth | smooth th th oth smoot 
maagealled. siete en "P'Y | Load on safety valve =| 8 16 6 | 15 20 ag 
The Himalaya has been tried many times in the | peyolutions per minute ...| 56 59.6 58.9 60.8 58.8 58.4 52.1 564 
ordinary course of dockyard repair and routine. | LHP. oa. cee eel eee 2374 2338 2556 2405 2610 1s64 2373 
From the list of these trials we select those of most | Speed of ship ... «| 12.805 13.627 12,928 13.422 13.633 13.901 12.378 13.5 
importance for comparison with the trial just made ; | 5up per cent. oo wn) 17.26 17.28 20.53 19.49 16.09 7.23 7.40 671 
and we think the comparison is creditable to the I  midship sectio | | 
designer of the new boulers—all the more so, that coo Pe ve ga 709 ees | 730 | 788 734 732 732 746 
not a few of our late naval boilers have turned out I\ispiacement, tons vt 4250 3078 | 4875 4435 4420 4490 4490 4495 
badly. The results are given in the annexed Table. | Speed *xLMS8+LELP....| 680.0 706.8 | 674.7 | 698.1 7734 755.4 744.8 778.5 
The engines of the Himalaya are of the horizontal Speed 4 Dp LELP. oT, 261.6 267.7 | 247.2 | 255.8 283.8 280.1 276.9 282.4 
trunk type ; cylinders § tiin. diameter; trunks 323 in, | ft in. =e ; reid ; ie: saauied 
diameter ; stroke 3 ft. 6 in.; with common condensers, | Diameter of screw o| 18 1 18 ft. 1} in. 18ft. lin. 
The boilers are rectangular ; loaded to 201b, on the | Pitch ofscrew ... = | 28 0 28, 0 6, 90, 
square inch, or 5b. higter than the last; superheater | 16%, greatest... | 4 8 45 % 7, WW, 
f _—_—— 1 || 
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tubes vertical with the steam surrounding them. | 
The screw, hitherto a two-bladed Griffiths, is now a . 
modification of the Lowe-Vansittart, with four blades. “% fax 
On the trials in October—one at full boiler power, | | < power ——— 
the other at half boiler power, over the measured | i 7 ae PRO 
mile—everything worked well. Welsh trial coal - oe 
was used ; and there was a full supply of steam— | ‘, 
pressure 2] lb., temperature at superheaters 300°, | " 
and at cylinders260°. Our diagrams, fig. 3, are copies ifs: te ks 
of those obtained from the forward engine during | ' y, Pac ge 7A Paes? 
the trial; those from the after engine are similar, i! / hel: 
but of slightly lower mean pressure, The indicated on ~~ 
horse power at half power appears to be unusually F . ~ 
high—a result which we attribute to the fact that j Fic 8 " 
the grate and tube surfaces are unusually large for | 28 eee —-- — 
the full power developed ; that consequently there 
was more steam produced at full power than could 
be used; that at half-boiler power a greater pro- FORWARD ENCINE 
portion was used of the steam produced than at full \. Soule (2 thet inch 
power; and also to the fact that the expansion wy 





valves, antiquated and imperfect as they are, were | 
used so as to make the most of the steam. | 
The expansion valves are simply oscillating 
throttle valves in the steam pipe close over the slide 
casings, worked from cams on the main shaft. The 
rollers are each-kept in contact with the cam by the 
“pull” of a piston working in a cylinder open to 
the condenser at one end, the atmosphere at the | 
other. These valves and their fittings did their 
work well during the late commission, and gave 
very little trouble. The earliest cut-off is nomi- 
nally at one-twelfth of the stroke. Illustrative of 
the action of these valves, and of the ordinary work- 
ing of the engines, we have combined, in Figs. | and 2, 
a series of diagrams taken in the ordinary course of 
duty, with the cut-off on different grades, during | 
one of the long runs, The fact that these diagrams 
were taken with the common indicator accounts for | 
some of the irregularities in the steam lines, and for 
their difference in this respect from those of Fig. 3 


~~ . Se 


taken with a Richards’s indicator. It appears to us 
that a greater amount of cushioning would have 
been advantageous. 

The trial at sea in November was made during 
the run from Plymouth to Portsmouth: it lasted 


| 54 hours, and was carried out entirely by the 


engine-room staff of the ship. The coal used was 
the mixture supplied for coltuaey use—two-thirds 
Welsh and one-third north country. The consump- 
tion per horse power per hour was 3.26 lb. ; and the 
consumption per knot 4.61 ewt., equivalent to 
4.33 knots per ton. A full supply of steam was 
maintained ; and there were no heated bearings nor 
defects of any kind. ‘The power and speed are both 
satisfactorily near those of the measured mile trial, 
especially when we bear in mind the inferiority of 
the coal and probably also of the firemen. 








The following are the details of grate and tube 
surfaces : 


Old Boilers. |New Boilers. 





Number of furnaces... eee 20 20 
” eee . 5 ft. 7 ft. Gin 

Breadth pat oan 3 ft. 6 in, 3 ft. 
Area of firegrate A 350 aq. ft. | 460 eq. ft 

» » perLHP. ...| vee 174 sq. ft 
Number of tubes ia onel 2168 2400 
eNO © agg a tee 6 ft. 7 im. 6 ft. 
Diameter ,,_ ... me at 24 in. 2) in. 
Area of tube surface ... | 7922 eq. ft. | 9400 oq. ft. 

me - per LHP, | 3.623 aq. ft. 
Number of superhoater tubes... 1015 a) 
Length ” % 2 ft. 6 in. 5 ft. 
Diameter, “ 34 in 1 ft. 4in. 
Superheating tube surface 754 oq. ft 


-» | 2826 oq. ft. 
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THE POLLUTION OF RIVERS 
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expenses. 
on many of the present manufacturing polluters of rivers in | 


g.| with the probability of the sale of the 
covering that cost. 
7 nt of the | pollution by such works shall become penal, the manufac- 
| turers themselves will reap the greatest pecuniary benefit, | measure be attributed to a privilege so valuable which has 
similar results accruing as those of the Smoke-prevention | been accorded so kindly.” 

and Alkali Acts 
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remarks were very cordially rec 1. Mr. Jones, of] have frequently described or referred to in ENGINEERING, 
Ealing, advocated the Time process, and subsequent irriga-}| suggests that, excepting in heavy storms of rain, no sewage 
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1 f the failure of the] shall be cast into any river or stream if it contains in sus- 
Birmingham scheme, of that at Rochdale, and of his own/ pension more than 4 certain amount of matter proportionate 
scheme for dealing with the sewage of the northern metro. | to the volume of the stream into which it is cast ; and that 
us enunciated by the Bill of 1465, for conveying the} within a certain distance of dwellings no sewage be put 

the Maplin Sands, near Southend, Sut} upon any land without having been previously defecated in 
by the chairman that this had nothing to| tanks) Mr. W. Crookes, F.K.S., a director of the Native 
Guano Company, recommends that legislation in reference 





Ir. Hope gave an a 








ess of the meeting, h Juded by givi 











. it Mr. Smee in reference to sewage-milk | to river-pollution should be elastic; that each river should 
f the audience that he had now a first rate | have its individual scale of proposed purity; and that each 
ly been fed on sewa rasa, and that he } shoals be under the control of a central authority, who 
1 that morning killed a bull, also + urly fed, which } should be made the judge of any permissible amount of 
weighed 192 stones of 141b. each. Mr. Smee subsequently impurity caused by towns or factories. He would have the 
, ed to Mr. Hope, maintaining t statements he had | whole of the waste water of manufactories turned into the 
made in regard to the general danger of sewage | Sewers to be subsequently treated with the sewage by 
Mr. Fowl f Salford, advocated t! A B ©| chemical means, and he would forbid any liquid passing 
t i xpense. He| into a river if the liquid was more impure than the river 

I } which manufac- | itself. 
t | rn of water t | Mr. Moggridge replied in regard to certain classes of 
ry unt of Ledge mining pollation. He states that the owners of tinplate 
Far n Hope's Maplin works, on the largest tributary of the Usk (Monmouth), 
Sands scheme as one w h would ha disastrously | have formed themselves into an association for protection 
1s to all connected with it. Sir Joseph Heron was| from pollution of the rivers by refuse sulphuric act4, coal 
tely oj to the water-carria tem, and would | w ashings, and from the filling up of the river-bed by tipping 
| t as far as | it 1oy Dr. | into it cinders, &c., from the iron works. The acid corrodes 
| fair su in by stating that ble to | their boilers and pipes, causing repairs of new boilers, only 





prevent the lution of rivers, and it ust be done. Helin use two years, because of this corrosion. The refuse 


















howed that this would be advanta to the manufac-| of the coal washings fills up their pipes and gratings, 
rers themselves, and urged on all sent to aid the | rendering the supply of water to the boilers uncertaiu, and 
utter as far as they possibly could | hence causing great danger of explosion from both reasons, 
Such isa f the chief points of discussion, and the| the acid nyisance being the most serious. He points out 
s expressed at the conference ] led, as might | that the saving of the acid would be a source of great profit 
‘ n no definite plan | s suggested, | to the makers, but the latter seém obstinately bent on per- 
j ul f f the meeting, however, was in favour | petuating the pollution, and are apparently beyond the 
gires we 1 last week in ovr article on! present power of the law. The special report of the Royal 
I ] i R 3 ( te, | 457 All t Commissioners on the pollution of rivers by mining opera 
‘ t I a sta of purity, and | tions, to which we drew attention in a recent volume, fully 
sl be made elastic t t varying cir- | bears out this opinion, and shows an astonishing amount of 
' The f " 8 1 ft itten replies evil produced by smelting, washing, and similar kinds of 
1 tn forwar i inticipation of the conference, | waste cast into rivers in the mining ts generally 
w they were « slated in t form of a pam The remaining written replies } hed in the pamphlet 
may be briefly dismissed by si nply naming them, as all the 
I t reply to which we draw attention is that of Mr. | pr esses they involve have bee frequently described and 
>» } n the part of the Fisheries l’reservation | discussed in our columns Mr. Bailey Denton contributes 
\ II I to a Bill intr 1 during the | some valuable statements in regard to Intermittent Down- 
ts of Parliament, but subsequently withdrawn. | ward Filtration, and Irrigation; Captain Liernur describes 
I of the Bill wer I i prohibit the | his improved Town Drainage and Pneumatic-sewage sys- 
f all solid tter whatever ‘ river; and tems; the Rev. Mr. Moule bis Earth-closets ; Major-General 
tor it illegal, after t \ z of the Bill, to Synge deals with the Carbon Fertiliser Company's opera- 
' ' ‘ works any neé sorchannels tions; Mr. Eleock writes on the plans of the Universal 
new 11 ! a river, or. in é ur il a Sewage npany, for tl on of towna’ 
r t 4 lut proh t r f any ref lealing with evervthing of kind ; the 
I reat di ty in framn a Lill that should Clarify ind =Utilisati of Sewa Company describes 
1 « f tt i was f in d ‘ s met the Phosphate, Diamond, A B C, and Whitt 
‘ sewage or pollut t ‘and the bread’s processes are each advocated by those individually 
fa r authority f carrvi t the Act, and interested in them, each proving that their own process is 
was tot ttl t of t s that Mr. Bund) by far the best that has been proposed 
t a ta f the conf I W have thus placed before our readers the present 


Perhaps the most practically useful nmr ution was results of perhaps one of the most important conferences 





{ Mr. T} “ also st at the f i hitherto held in reference to river pollution generally, and 
in ul f the plans he adopted t ‘ the ; the sewage question specially. At the meeting an amount 
ft r r adjacent to his worl i irries of earnest purpose was shown, that leads us to hope. for 

1 which simultaneously involv bleaching, dyeing, much real good eventually arising. It was evideni, how- 
if , ind hence bis operations represent the present ever, that every speaker, and, in fact, every person present, 
fr pollut n La Yorkshire, &c. | excepting those particularly interested in their own pro- 

the am above him is a print works for black 8, cesses, felt that they could go no further than enter intoa 
u blea work As he re the stream he general declaration of the existing evils, and the necessity 

s it j a settli tank, and i ! ed at the | of an immediate remedy. Some advocated the utmost pos- 


' ‘ : \ ‘ lillion ¢ ; | sible extension of the water-closet system, while others, as 
renders it ¢ urlesa, and fit for all t sses of his Sir Joseph Heron, the town clerk of Manchester, considered 








I I water from tl ‘ ted and it to be the most dangerous invention that had ever been 

' thr fferent rf r ecially made. All seemed agreed, however, that sewage, manufac- 

te that agai ! Th | turing waste, &c., should be cleared from solids, defecated 

tr s all t t soap-liquor f the worst and otherwise purified, before being permitted to enter a 
ent I l i he treats wit e of river, or even being used on land for irrigation purposes. 

i e, which precipitate all the colour- | This sensible resolve, therefore, now removes the question 

utter, & er settling, the s run off, and from its engineering to its chemical aspect. It will be 

e solid matter is treated with hydrocl | in a wooden naturally asked which is the best purifying process for the 

‘ I The whole contents of this a nto a flannel | purpose? In our opinion, that one should be adopted which 
hed ume, by means of wi tty acids and all | is most suitable for individual circumstances. The cheapest 

r matters are retained; th being run off of all is lime, but the best, although most expensive, 

‘ rm t precipitation on fres ip- wast Ihe are to be found in the A B C or phosphate processes. 

! id remov und sold I reservoir al Practically it therefore remains for the precipitationists to 
was‘e liquids, not treated as before, ar ived, and the! fraternise with the rest, and to attempt the final solution 
l h as spent drewoods, &c., are allowed to settle. | of a problem which is really becoming a discre-it to the 


In this reservoir the yuring matters are precipitated by | s and common sense of the community at large. 


the tual reaction of hydrechlorie acid and co 
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PHE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Tue annual general meeting was beld on Wednesday, the 

Oth inst., Mr. Latimer Clark, Vice-President, in the chair. 
After the ordinary business had been transacted the secre- 
tary read the annual report, giving an account of the opera- 
| tion and progress of the Society during the past year. The 
council called special attention to the great advantage the 
Society had continued to experience from the kind permission 
: refuse more than! of the President and Council of the Institution of Civil Engi- 
We have little doubt that when river-| neers allowing them to continue to hold their meetings in the 
Institute, and “the success of the Society must in a great 


and the liquid runs off into the stream alt 
nt. softer than the stream as it first er 
finds that, inatead of losing mons 





eventions, he is actually a gainer, 
» on all the money spent after paying all working 


Perhaps this argument will tell with great force 


At his suggestion a friend followed 
ite nominal,” and 


ur northern counties. 


Mr. Thom’s plan, and found “the cost q 





‘ “ The continued progress of the Society forms a subject of 


Major-General Scott, whose lime and cement process we | congratulation, for the increase of members is of a most satis. 
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factory character,” the increase during the past year being 131 
members of all classes. The total numberof members during 
the years 1872, 1873, and 1874 was fem apie 352, 622, and 
653% “ Amongst the accession of members may be mentioned 
the praiseworthy example of the Brazilian, and the Eastern 
Submarine Telegraph Companies, who have nomirated their 
various superintendents electricians as candidates for the 
Society, giving to the world a most favourable proof of the 
position occupied by the Society, and of the benefit and good 
it is calculated to confer upon the employés of large tele- 
graph companies.” 

“The remarks of the President (Sir William Thomson) 
upon the important question of ‘ Terrestrial Electricity,’ have 
opened up a wide field for rese: rch, and assistance has been 
offered to the Society from many directions to aid in the eluci- 
dation of this question by the periodical observation of 
‘earth currents.” By a continued and careful series of obser- 
vations taken from different parts of the world results may 
be finally obtained which will throw immediate light on this 
abstruse problem, and with the view of obtaining united 
action a committee has been formed for deciding upon a 
uniform, your council hope that with the advice and assist- 
ance of the President, a definite code of rules may be decided 
upon, which being issued to the members of the Society 
scattered over the world, will at once establish such a bod 
of observers, that only a society such as the Telegraph Engi- 
neers could possibly accomplish, numbering as it does such a 
vast quantity of scientific and skilled observers.” 

‘The council congratulate the Society that the hopes 
which they expressed in the closing paragraph of last year’s 
report have been more than fulfilled, and at the next annual 
meeting they trust to meet the members with the assurance 
that the Society has still further enlarged its seope for 
utility, for the general benefit of applied science, and for the 
universal progress of telegraphy.” 

Subsequently the result of the ballot for council and officers 
fur the ensuing year was announced; the following is a list : 

Mr. Latimer Clark, President; Professor Abel, F.R.S. ; 
Kk. *. Culley ; Professor G. C, Foster, F.R.5,; C. V. Walker, 
F.R.S., vice-presidents. Members of council, Major Malcolm, 
kh.E.; W. H. Preece; Robert Sabine; Carl Siemens; C. E. 
Spagnoletti; Lieutenant-Colonel Stotherd, R.E.; C. F. 
Verley, F.R.S.; Wildman Whitehouse; Professor Wiiliam- 
son, F. R.S.; Mejor Bateman Champain, R.E.; H. G. Erich- 
sen; Edward Graves. Asseciate members of council, Thomas 
Angell; John Bailey; Walter Haneock. Hon. treasurer, 
Major Webber, R.£. Hon. secretary, Major Frank Bolton. 
Secretary, G. E. Preece. 

The paper read during the evening was “ The Telegraph 
in the Ashantee War,” by Lieutenant Jekyll, R.B., who had 
charge of its erection and subsequent operations. The paper 
was of a most interesting character, and after a slight sketch 
of some of the earlier incidents gave various details of the 
construction of the line and the materials employed. The 
work was carried out entirely by engineer officers and men, 
with such local assistance as the coast afforded. The early 
part of the line was constructed with bamboo poles, which 
were found growing freely about nine miles from the coast ; 
a number of these were obtained and treated in the following 
manner (their height varying frem 18 {t. to 20ft.). 

“ Having sawn off the top of the bamboo square, 6 in. 
above a jomt, a piece of No, 11 wire was lapped four or five 
times tightly round the top, to prevent it splitting, and a 
plug of soft wood was then driven in with a mallet, until it 
completely oceupied the hollow of the joint. An auger hole 
was then bored down the middle, and the insulator screwed 
in. This plan answered perfectly, and no insulator fixed in 
this way became loose while the te'egraph remained stand- 
ng 

On approaching into the interior the vegetation increased 
until the use of poles had to be almost abandoned and the in- 
culators fastened to branches of trees. 

The author detailed various experiences of the work, and 
the great advantage the telegraph became to the expedition. 
About 100 miles were erected, and communication was kept 

en in the most satisfactory manner, but difficulties as re- 
gerds the staff were experienced through the ravages of the 
tever, the author himself being one of the sufferers. Space 
will bt permit us to enter into further details, but an in- 
teresting discussion followed. Colonel Home, R.E., in 
charge of the engineers, spoke most fayourably of the 
exertion of the author, and passed a warm eulogium upon 
the rapidity with which the Post Office supplied many of the 
needful stores. Major St. John, R.E., narrated some of his 
experiences of the telegraph in the Abyssinian war, and the 
discussion was continued by Major Malcolm and Messrs. 
l'reece and Trenenfeld. A vote of thanks was unanimously 
passed to the author of the paper, and subsequently a ballot 
took place, when fifty new members were elected. The 
meeting then adjourned to the second Wednesday in January, 
when Mr. Latimer Clark, the new President, will give his in- 
sugural address. 


NOTES FROM THE SOUTH-WEST. 

Cardiff—Great Western Railway—The mayor ot Cardiff 
has convened a meeting to consider what steps should be 
taken to induce the Great Western Railway Company to 
crect a new station at Cardiff. Many of the speakers were 

rong in denouncing the present station as 4 very unsuit- 
able building for the purpose, and quite unfit for the traffic of 

uch a large town as Cardiff. It was built twenty-five years 
ego, and, though ample then, was by no means adequate now. 
Ultimately a resolution was adopted calling on the mayor to 
ign a memorial on the of the meeting to the Board of 
rade, asking them to send down an inspector to report on 
the condition of the railway etation, and whether passengers 
were not unnecessarily exposed to danger in being compelled 
to eross the rails for the down trains. 

Trade at Newport—Owing to the stormy weather expe- 
rienced recently, there have been com: tively few arrivals 
of ships. Several cargoes of pitw and iron ore have 
arrived, and a number of ships are overdue from the Baltic 





ports. The prices of steam coal are not changed. Shi ts 
of railway iron continue to ports on thé west coast of South 
America, or there would be nothing dging in that department 
of trade. House coal prices are slightly firmer. 


Somersetshire Coal Trade.—The Somersetshire steam coal 
trade is said to be im avery dep d dition, and the 
masters have resolved to reduce prices Is. 6d. per ton, with 
the view of creating a revival inthe market. The house-coal 


trade of the district is in a fairly brisk state. 


Somerset and Dorset Railway.—The officers of the Somer- 
set and Dorset Railway Company have presented testimonials 
to Mr. and Mrs, Slessor, the former, who is engineer of the 
line, haying received a Government appointment at the 
Cape. 

Geology of Gl pucester.—The construction of the Sharpness 
Docks has not heen without special interest to the goologist. 
A submerged forest, converted into peat, was found in the 
excavations lying towards the river bank. Mr. W. C. Lucey 
made an examination of the “diggings” as they proceeded, 
and read a description of the forest to the Cotteswold Club 
last year. From this we learn that the peat-bed, into which 
the forest has been transformed, lies in a hollow. Its maxi- 
mum thickness was 14 ft. The trees were chiefly oak, alder, 
beech, and hazel. Hazel nuts were found quite perfect. 
The wood forming the peat of the underlying portion was 
much decomposed, with some fine sand in it. Some of the 
oaks were of considerable size, one measuring as it lay 80 ft., 
and 2 ft. 9in. in diameter at the top, and more than 5 ft. at 
the bottom. 


Alerandra (Newport) Dock Company.—A special meeting 
of this company has been held in London, when it was re- 
solved to raise 150,0001. by preference shares, bearing in- 
terest at the rate of 6 per cent. perannum. It was stated 
by the engineer of the company that the docks will be opened 
with all the appliances of modern science in two months. 





Miners’ Contract Rules.—A denial is given to a rumour 
that the new contract rules are being stealthily introduced in 
some of the mining districts of South Wales and Monmouth- 
shire. It is suggested that so long as the colliers work 
regularly, and pay due attention to the interests of their 
employers, the rules will not be enforced at all. 


The Inspection of Mines.—The Home Secretary has pro- 
moted Mr. Henry Hali, at present assistant-inepector of mines 
in the South Wales district, to the position of principal in- 
spector of the distriet comprising West Lancashire and South 
Wales. 


The Blaendare Colliery Estate.—This estate has beon 
offered for sale by a Newport firm of auctioneers, but as the 
bidding was of a very limited description, the endeavour to 
dispose of the property proved fruitless, The estate, which 
lies in contiguity to the town of Pontypool, comprises a total 
area of 277 acres, and it is estimated to contain 7,600,000 tons 
of unworked coal, and 1,600,000 tons of ironstone. 


A Railway Wagon Case.—On Tuesday a rather important 
judgment was delivered by Judge Falconer, in the Swansea 
County Court, in the case of Padley v. Nicholas and Co., in 
reference to a dispute respecting the purchase of some rail- 
way wagons. A number of wagons were ordered on the repre- 
sentation of the defendant that they were new and sound. 
On their delivery, however, the wagons were found to be 
in a dilapidated condition through long usage. His honour 
therefore held that Nicholas was liable as having represented 
the wagons to be what they were not, and caused the plantiff 
to imeur expenses on the strength of his representations. 
Judgment was given for the plaintiff. 


The Welsh Coal Trade.—Preparations are being made by 
the Welsh colliers for an impending strike. Arrears are 
being rapidly paid up by defaulting members of the Miners’ 
Associations, districts which had tallen away are rejoining, 
and the society is rapidly regaining its former strength 
The total number of members now on the books of the asso- 
ciation for the South Wales district is 26,311. The great 
acquisition of strength which is taking place in the union is 
said to have resulted from the issue of the notices for a 
reduction in the rate of wages. The policy of the leaders of 
the association is said to be clear and well-formed, and they 
are confident of success. The Taff Valve Railway Company 
are stacking large quantities of coal in anticipation of a strike. 


NOTES FROM SOUTH YORKSHIRE. 
. Suerrrecp, Wednesday. 
Reduction in the Price of Gas.—The Heanor and Langley 
Mill Gas Company has reduced the price of gas 3d. per 
thousand foet, in consequence of the reeent reductions in the 
price of eval. 


Mill Dam Mining and Smelting Company.—A meeting of 
the directors of the Mill Dam (Derbyshire) Mining and 
Smelting Company was held at Sheffield on Monday, when a 
dividend of 58. per share was declared, making 20 per cent. 
for the year ending Christmas. 


The Reductions of Wages at Sheffield.—Messrs. John 
Brown and Co.’s steel tyremen have resumed work at a 
drop of 12} per cent. Messrs. Brown, Bayley, and Dixon's 
hammermen and enginemen will in future be paid 20s. in- 
stead of Sis. 6d.; the rail straighteners wili work ten 
hours daily instead of nine. The bogiemen are reduced 
4s. per week, and the spring-makers 10 per cent. The Phenix 
Bessemer Steel Company have notified a reduction al] round 
of 10 per cent., and Messers. Wilson and Cammel 10 per 
cent. to the railmen and Bessemer steel men only. 


Traffic Block on the Manchester, Sheffield, and Lincoln- 
shire Railway.—For several weeks past there has been a 
great accumulation of goods and mineral traffic on this line, 
so great, in fact, as to eause the stoppage of many 
collieries and iron works for several days, empty wagons not 
being procurable and full ones being stuck fast in the block. 





An indignation meeting of ae genase and others 
was held at Sheffield on Tuesday, w & Very grave state 
of things was revealed, and resolutions were passed stating 
that the trade of the town and district was being driven awa 
owing to the inability of the company to deal with the 

put upon its line. 





FOREIGN AND COLONIAL NOTES, 

Death in Montreal.—The death rate of Montreal during 
August was 58} i 
that of the most unhealthy city in Europe. There is some- 
thing lamwentably defective in the sanitary arrangements of 
Montreal. ‘ 

arene on the Baltimore and Ohio,—The ratio 
of the working expenses to the traflic receipts on the Balti- 
more and Ohio—main stem and branch ited for the 
year ending September 30, 1874, to 62,09 per cent. The 
corresponding ratio for the year ending September 30, 1873, 
was 64.62 per cent. 

Road Rolling at Sydney.—One of Aveling and Porter's 
road rollers has been recently imported by the munitipal 
corporation of Sydney, and has been tried in the presence of 
the mayor and pe pane the Minister for Works, and several 
of the leading citizens, The roller weighs 20 tons. It has 
two ponderous wheels in front, each of a width of 2 ft. 4in. ; 
the roller behind is about 5 ft. 6in. wide. The wheels and 
roller give a rolling surface 7 ft. wide. The engine is nine 
horse ae nominal, but it works up to 18 horse power. 
The roller was purchased on behalf of the Sydney Corpora- 
tion by Mr. Homersham, C.E., the consulting engineer of the 
Council in London. The cost of the apparatus to the 
ey authorities, with freight and all other charges, was 
about 11002. 


The Pennsyleania Coal Trade.—The anthracite coal move- 
ment of Pennsylvania to November 7 this year amounted to 
16 358,541 tons, as compared with 17,209,502 tons in the 
corresponding period of 1873, showing @ deerease this year of 
850,961 tons. The bitaminous coal movement of Pennsyl- 
vania to November 7 this year amounted to 2,487,554 tons, 
against 2,876,675 tons in the corresponding period of 1873. 

Australia and the American Centennial.—A Royal Com- 
mission has been appointed in Victoria to make preliminary 
inquiries, and enter into negotiations with reference to the 
American Centennial International Exhibition to be held in 
Philadelphia in 1876. It is intended to ascertain whether 
some concerted action on behalf of the whole of the Austra- 
lian colonies cannot be agreed on. 


Railways in Ontario.—Railways are being now developed 
in Ontario with a certain rapidity. The lines completed 
cover 2445 miles, while there are 660 miles under construc- 
tion. It is estimated that the expenditure on railway con- 
struction for the present year will be 2,000,000 dels., while 
to complete lines already in progress some 10,000,000 dole. will 
be required. 

The United States Navy.—The aggregate “a iation” 
proposed for the United Bates navy for 1874-5 ip 17,000,000 
dols. This appropriation does not, however, include im- 
provements in navy yards or the construction of new vessels, 


The Lower St. Lawrenee.—The question of the winter 
navigation of the Lower St. Lawrence is being discussed in 
Canada, Mr. E. W. Sewell, a Quebec shipbuilder, has eub- 
mitted to the authorities at Ottawa his ideas upon the sub- 
ject. He contends that the river can be safely and profitab! 
navigated from Quebee to Gaspe and thence to outeund- 
land during the winter. He proposes to build a vessel ex- 
pressly for this route—a screw steamer which could, he ar- 
gues, run with ease through floe ice without interfering 
much with her speed. The vessel, he thinks, could make a 
round trip to Newfoundland and return every month, Mr. 
Sewell asks from the Canadian Government a bonus of 
24,000 dols. towards the construction of his vessel. If the 
project should prove a success, the amount is to remain to 
the credit of the vessel as u subsidy. If the enterprise should 
prove a failure, the vessel is to be sold, and the ods are, 
according to Mr. Sewell’s plan, to be refunded to the Cana- 
dian Government. The wa Board of Trade supports 
the undertaking. 


Coal in New South Wales.—A letter from Broughton, New 
South Wales, reports the discovery in that district of a seam 
of coal 17 ft. in thickness. When the proposed Iilawarra 
Railway is completed, this coalfield will be brought into im- 
mediate communication with Jervis Bay and ail the south 
coast ports of New South Wales. 

American Telegraphy.—Telegraphic communication has 
been a between ge peony and bag and 
congratulatory messages have passed over wires. ork 
on the line which will connect with Camp he will be 
commenced immediately. A new American ph orga- 
nisation has been formed under the title of the i 
Automatic Telegraphic Company ; this undertaking is said 
to be supported by the Pennsylvania, the Erie, and the 
Baltimore and Obio Railway Companies. Ground has been 
broken at Fort Garry for the Canada Pacific Telegraph line ; 
the contractors expect to complete the line to the lower fort 
this season. 


Steel Rails for the Canadian Pacific.—It is stated that 
40,000 tons of steel rails have been purchased for the Cana- 
dian Pacific Railway. The purchase price, it is further inti- 
mated, is 54dols. per ton delivered in Montreal. 








Toe Mascugsrsr Exursitioy.—The forthooming ox- 
hibition of labour-saving appli which is to be heid in 
Manchester next yesr under the auspices of the Society for 
the Promotion of Scientific Industry, to be a great 
success, as a number of the best ing firms are ex- 
hibiting. The council have decided to award goid, silver, 
and bronze medals in all the classes. 
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LOSS OF THE 8.8. MARY. 
(Concluded from page 461). 
Report on the Strength of the Hull of the Paddle Steamer 
Mary. 


Iw accordance with the instructions of the court I have 
made the calculations and diagrams that are necessary for a 
thorough investigation into the relation that existed between 
strengths and streins in the above steamer. The basis of 
my calculations is the drawings and specifications that have 
been handed into court, and the evidence of the survivors 
of the crew to which I have listened. 

The Mary was « river steamer 212 ft. on water line by 
25 ft. beam by &8 ft. 6 in. depth moulded, specified in the 
builder's contract to draw not more than 27 in. with 20 tons of 
cargoand 26 tons of coal, That draught is only about one-half 
of the draught of the ordinary river steamers on the Clyde, 
and the dimensions of the Mary place it amongst the largest 
of these steamers. : 

The exigency of lightness controlled the dimensions of 
scantling and required that even the woodwork should be of 
the flimsiest construction. The hurricane deck was only 
1} in. wood covered with cotton canvas. Below that deck 
a light casi extended 54 ft, and by uniting the two 
decks, stren *thened the ship at that place in the wake of 
the paddle —— which also contributed some strength. 
At each end of this casing there was a passage 4 ft. wide 
separating the casing from the companions. There are 
doors in the side of the casing at the ends, so that the side 
strength of the casing is lost there, and there is nothing at 
these places to compensate for the break in the deck, 10 ft. 
6 in. wide for engine and boiler hatch. At the sides where 
these doors are, the strip of deck left is 7 ft. Sin. wide at 
each side, only f, in. iron, and only single rivetted. At the 
starboard corner, at the fore end, there was a butt in the 
deck plating opposite the door, and it was at that place, at 
that butt and in the ¢ at the fore end that the rising 
of the deck plates buckling up was so conspicuous, and it 
was there the vessel broke in two. So clearly is this weak- 
ness indicated on the plans that I had formed this opinion, 
before I heard any evidence; witness after witness gave 
their evidence that the vessel broke in front of the bulkhead, 
that is before the above passage, and it was only after con- 
versing with the engineers, that I showed them that they were 
confusing the front of the companion with the fore of the 
ship, and that the break occurred really abaft that bulkhead 
facing them as they came up the companion. They cor- 
— their evidence accordingly. 

As that section of the vessel is the weakest of the sections 
shown by the drawings, and also by the vessel breaking 
there, I will confine myself in this Report to the con- 
sideration of that section only. 

The hurricane deck at that place is carried by stanchions 
only, at the sides. At the passage and at the casing doors 
there is nothing to brace it to the main deck, it would there- 
fore be of no sensible value as strength to the hull, and I 
omit it accordingly. 


Section. 
Bottom 300 in. x four-sizteenths= 1200 
60 in. x one-sixteenth = & 


ju 9 in. x four-sixteenths= 36 
Jt Win.x five-sixteenths= 100 


16) i396 — 
Depth of floors ... o- 9) 87.5 
Bottom flange as beam... 9 in. x 9.5 in. 


Deck 88 in. x six-sixteenths— 528 
)L gunwale 4}in.x ten-sisteenths= 46 


16) 573 
Say depth ... =4in.) 36 
Top flange as beam ... 4 in. x9 in. 


The sides are 4, in. iron for 69 in. in height, and the sheer 
strake is y in. for 30 in. depth. Add to the width of the top 
flange .66 for portion of sheer strake, and use 26 in. instead of 
30 in. The equivalent yng by eat y shown: 

The centre of gravity of the figure is situate 

654 in. from fe top edge. , iI ‘& 

Working out the moment of resistance from + 
these dimensions, I arrive at: Moment of re- p 
sistance of section equal to 420 foot-inches of 4 
section. That is to say, taking the sections of “6) 
the material, and their positions above or below 
the neutral axis all into account, the strength + - 
value of the whole section of the hull is equi- || | 
valent to a section of iron 420 square inches in ||| 
area acting with a leverage of one foot. 

That is called the “moment” of resistance. ||| 
If we can in the same manner represent the | 4 
racking forces acting on the bull beyond that 3! | 
section by a single force acting at one foot 
leverage, we will then have to divide that bend- | | | 
ing moment by the strength moment or moment | 
of resistance previously found, and the quotient | 
will be the strain per square inch on the material || | 
of the bull at the deck. — 

To get the bending moment, it is necessary to ,|. 9 +] 
analyse the flotation of the hull and the dis- | 
tribution of the weights. 1 have from the lines “-—-—— 
of the M worked out the problem of flotation on an even 
keel, png crest of a wave, and spanning the trough 


between two waves. The amount of labour involved in this 
problem can be realised by only those who have gone 
through it. 
The distribution of weights in the vessel was as follows: 
From the draught of water stated in evidence for the be- 
inning of the voyage and the quantity of fuel consumed 


»efure the loss of the vessel, it is shown that at some time of 
the day of the wreck, the Mary was on about an even 
keel drawing 3 ft. Gin. From the lines of the vessel I find 





130.6 
Hullandequipments . . 150. 
es boilers complete 102 
Yoalin bunkers . " ‘ . & 
»» fore saloon . . . CC 
» aftsaloon . ‘ 9 . 564 


Displacement ° - 429 
(The decimal places are unimportant, but are given to 
enable me to check my calculations. . 
When on an even keel in water, with the above 
distribution of weight, there is a ing strain acting at the 


centre of the vessel, ww y= Feed joot-tons. The space 
between the two principal bu has a displacement 
buoyancy equal to 160 tons, and the weights carried there, 


including that portion of the hull, amount to 201 tons; there 
is, therefore, an excess of weight over buoyancy at that place 
41 tons, and hence the sagging strain. 

In smooth water the section where the fracture occurred is 
subjected to a ae ae of 19 tons applied upwards on 
the middle part of the vessel. There is almost no bending 
strain at that place when in smooth water, that being nearly 
the position of the section of contrary flexure, } 
For 100 ft. of the length of the vessel the section is i- 
cally the same as the midship section ; 72 ft. of that is identi- 
cally the same as dead flat, and that is a rectangle with bilges 
formed to 12 in. radius. There is no form of vessel that will 
be more severely strained on waves than this vessel would 
be on account of this fullness of section being carried so far 
fore and aft. The most severe static strain to which a 
vessel can be subjected in a seaway is that which is 
roduced when the vessel rides on one wave of her owa 
ength. Generally, the strains are the greater when the 
vessel is on the wave crest, with her stem and stern over the 
two troughs. In some exceptional cases, however, the distri- 
bution of weights is such as to ~~ @ permanent sagging 
strain when the vessel is in still water, and, if that detect is 
of considerable magnitude the sagging strain produced when 
the vessel » the wave trough may exceed the hogging 
strain that is produced when the vessel sits on the wave crest. 
In the paddle steamer Mary this exceptional condition was 
obtained. The weights in the engine space exceeded the 
buoyancy of that part of the hull by 41 tons. The 
witnesses belonging to the vessel have stated that they 
took good care of the ship by always keeping the bunkers 
well filled with coal, making up each day from the cabins for 
the consumption of the previous day. It is to be regretted 
that the builders did not have the vessel loaded under the 
direction of the naval architect who designed it, and who, 
no doubt, would have directed them to use the bunker coal 
first, and after once getting it down to about 20 tons never to 
allow more than that quantity to be in the bunkers at one 
time, neither on the voyage out nor afterwards. 

The vessel broke through having its deck plates and gun- 
wale fastenings overstrained and weakened by the great com- 
pression strains brought to bear upon them. The buckling of 
the deck plates to shirk the strain overtaxed the stiffer gunwale 
fastening, and every following compression found the pilates 
less and less able to withstand the strain, and the buckling 
and straightening of the deck plates through the relative 
local weakness of the deck at the of fracture brought 
about the result which is inevitable after a piece of meta! has 
been buckled and straightened several thousand times under 
a great strain. 

The strains due to a wave of the length of the vessel and 
only 7 ft. in height, a long rolling swell with a period between 
six and seven seconds, just such a swell as is described by the 
witnesses, are as follow : 

On the crest of one wave the strain at 4ft. aft of fore 
bulkhead would be that due to a hogging moment of 2100 
foot tons. The tensional strain produced by that moment is 

2100 
—_ 2 4) 
420 
tons per square inch. This is not too much, and would not 
have broken the plates. 

Spanning the trough between two waves of the above 
dimensions, the Mary would at the section of fracture ex- 
perience a sagging moment of 3100 foot tons. 

The yielding of the deck to the compression strains causes 
the neutral axis to shift down, and by permitting the lower 
member of the bull, considered as a girder, to extend more 
than is contemplated in the rule, virtually increases the mo- 
ment of resistance. If safe compression in lineal extent 
three times the safe lineal extension, the buckling of thin 
plates in a compression member of a beam has this ex- 
tenuating circumstance in mitigation of its weakness, and 
we ought to give credit for it in this calculation. 

To do so 1 reduce the section of compression flange to one- 
third of its real section and the section of the web of the 
beam above the neutral axis from § in. and ¢ in. to be } in. 

I then find the moment of resistance for that section, and 
multiply that by 3 (the 3 used as a divisor for the top flange), 
the product gives the effective moment for the compression 
strain. For the tensional strains I multiply the found mo- 
ment by the distance of the neutral axis from the top 
edge, and divide the product by its distance from the bottem 
Pectorming the calculation indicated, the new position of 
the neutral axis is ascertai to be at 86} in. from the top 
edge, the moment found is 165, and 165 multiplied by 
3= 495 the effective moment on that hypothesis for the com- 
pression strains, and 165 multiplied by 86.5+21.5—664 for 
the tension strains. Say 500 for the effective moment of re- 
sistance of the section on the compression side to a sagging 
strain in foot-inches. In this calculation I have taken the 
bottom flange as 2in. by 43 in., instead of 9 in. x 9.5 in. 

Spanning the wave trough, therefore, the compression 
strain per square inch of deck section would be: 

Sagging moment=3100 —62 

: : = — ——_—--==6.2 tons. 
Effective moment of resistance = 300 

This is the strain that destroyed the Mary; it never 


amounted to the above 6.2 tons. The Mary broke before she 
experienced a wave of even the above moderate dimension, a 
wave the length of the vessel, with its crest ovcoping slong 
the side of the vessel at 8 ft. draught, say 9 in. below - 
wale. In crossing such a wave the steamer would rise fall 
nt 
t ws only to imagine an iron fs in. thick, and 
24 in. between the frames supporting Pond ht 6 tons 
per square inch of section, to realise how unfitted 
for an ocean Pe pee paddle steamer Mary must have been, 
and to appreciate ient honesty of the iron, buckling and 
bending, rising and falling, and just stopping short of speak- 
ing to tell men on board that it was being imposed upon, 
and that it could not stand that work much eae One of 
the witnesses said that he and the engineer looked at the 
plates working one day, and that the engineer remarked, “ It 
must be good iron that to bend so much and not to break.” 
And they went on until the ship broke under their feet. 
The vessel broke by tension, but only after its material had 
been ruined by excessive com i meray | successive 
buekling and straightening. The v broke first on the 
main deck at the star side, and a few heaves of the sea 
completed the destruction. 
It is ststed in the modern treatises on shipbuilding by 
Rankine, Barnes, Napier, and Watts that a safe rule for com- 
ion on ship's plates is that the ultimate stress against 

uckling is in tons on the square inch, equal to one ton for 
every sixteenth of an inch in thickness of the plates, when the 
frames are 25 in. apart, and that it is inversely as the dis- 
tance between the frames, so that with the frames 24 in. apart, 
as in the Mary, a little more than three tons per square inch 
would be the ultimate resistance to buckling due tu the 
“in. plates of which the deck was pte wane = | The same 
authors give for the safe working stress only one-fifth of the 
above, or .626 tons per square inch. 
In the Mary on a7 ft. wave trough 210 ft. long, the strain 
would be ten times this, or 6.2 tons. This rule is, however, 
only a rule to provide against “buckling,” it is not meant 
that breaking will occur when that strain is exceeded. The 
ultimate stress to resist buckling was evidently exceeded in 
the Mary, for the buckling was notorious to the crew. This is 
only what the dimensions indicate, for the strain on the wave 
trough works out to be just double what Rankine gives as 
the ultimate, or ten times what he gives as the safe stress. 
To discuss, as I have done, the strains of the Mary in a 
seaway, is to exalt the construction of that vessel altogether 
above its true level, and I am afraid the im ion made by 
my report may be that the Mary was not so far wrong if it re- 
quires all this investigation to find out its weak places. To 
remove that impression I point out that her great size, her 
lightness of structure, the want of stiffness in her ¥ in. iron 
deck, and her great fulness fore and aft, all tended to make her 
unsafe. She was made as light as possible for 27 in. draught, 
and without doing anything for temporarily strengthening 
her she was loaded with nearly 200 tons more than her in- 
tended displacement. She was then despatched to cross the 
Atlantic at the worst season of the year, she had to shelter, 
first in Belfast Harbour, and next in Kingston Harbour, 
and only two days afterwards when just beginning to experi- 
ence a sea swell, she broke in two. 

The degree of risk in sending out such a vessel, even in 
the best season of the year, is about equal to crossing a shoot- 
ing range without attending to the danger signal; but 
sending the Mary to sea at the time she was sent and ne- 

lecting the monitions of the weather which drove her first 
into Belfast and then into Kingston, is equal to crossing a 
shooting range with the red flag before our eyes, and the 
hallooing of the marksmen ringing in our ears. 

It is affirmed by the builders and owners that the Mary 
was a stronger boat than many that have made similar 
voyages. There is no evidence to prove that, and even if 
there were that would not be any criterion to go by. There 
is no more pernicious theory than this, to suppose that every 
vessel that makes a successful voyage has necessarily been 
a fit and proper vessel for the voyage. Steamers should not 
be made merely as strong as other vessels that have gone out 
safe, but at least twice the strength of the strongest similar 
vessels known to have failed at sea through sheer weakness 
in natural weather. 

As much publicity as is ‘possible should be given to the 
details of vessels known to have failed, giving prominence 
to their strength qualities more than to their weak points, 
that it may be known that much stronger than that must 
be the vessel that is to be considered safe for a sea voyage. 

I desire to give special prominence to my opinion, that by 
expending not more than half the premium of insurance in 
temporarily ss the Mary for the voyage out, the 
risk of danger to hfe might have been subued to an ordi- 
nary sea-going risk, but there was nothing done. 

(Signed) J. McFartaye Gray. 
Member of the Institution of Naval Architects. 

Glasgow, December 2nd, 1874. 

Tue SmirurieLy SHow.—In the account which we gave 
last week of the various engines at the Smithfield Club Show 
we omitted to notice a neat little horizontal engine, con- 
structed by Mr. Charles Louis Hett, of Brigg. Mr. Hett's 
arrangement of engine is c rised by a novelty of de- 
sign, which renders it worthy of special mention. he bed- 
plate, which has the crankshaft plummer blocks and the crose- 

guides cast in one piece with it, are widened out at the 
crankshaft end, and contracted at the cylinder end to a little 
over the width of thecylinder. The cylinder itself overhangs 
the bedplate, the part of the bedplate which supports one end 
of the up uide bar also forming the front cylinder cover. 
The pn wel guides are bored, and the crosshead turned to 
fit. The crank is situated midway between the crankshaft 
plummer blocks, and the feed-pump is driven by a rod 
coupled to a lug on the strap of the large end of the con- 
necting rod. engine is fitted with a Porter governor, 








that corresponds with 429 tons displacement, made up thus ; 


and ite general design is altogether well worked out. 
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PROTECTION FOR INVENTIONS.* 





kind i 
things may well be treated of, the one, “ Ay or no, shall 
there be any be any patent law at all?” the other, “ As- 
oye law, what are the best provisions to embody 
in it ?” 
To properly consider, even in the merest outline, both 
these questions, would occupy far longer time than accords 


wita the fair limits of a paper to be read before this Society; | 


therefore, on the principle that it is no use dealing with de- 
tails when you are in bt about the very essence of a 


matter, or to borrow the language of parliamentary com- | 


mittees, that it is idle to go into “ clauses” before you have 
proved your “preamble,” I propose in this paper to con- 
sider, and to consider only, the broad question, “ Is it expe- 
dient that there should be a patent law for the protection of 
invention?” And as I refrain from discussing the altera- 
tions of any clauses in the existing law, I must be pre- 
pared, and lon prepared, to deal with the question on the 
following issue: assume that the existing law with all be- 
longing to it is to remain unaltered and unimproved, 
is it expedient that there should still be protection for inven- 
tions ? 

I will not urge before you the “right” of property in 
invention. Seat aware that advanced’ political economists 
can demonstrate there is no such thing as “right,” and thus 
they admit (when they are discussing questions of political 
economy, but probably not at other times), that the houses 
they live in, the clothes they wear, and the money in their 

kets, are not theirs because they are “ rightfully” theirs, 

ut because it is “expedient” for the benefit of the whole 

community that the possession of property should be secured 
to individuals. 

I will deal with the consideration of the patent question 
upon this hard and wholly unsentimental ground, and I will 
abstain from appeals to those feelings of natural justice 
which are outraged by the suggestion that although a man 
who goes and dredges up an oyster, and finds within it a 
pearl, is to be the legal possessor of that pearl, and may call 
upon the laws of his country, and not call in vain, to secure 
it to him against all comers, another man, a Cartwright, a 
Watt, a Crompton, a Neilson, a Bessemer, a Siemens, is to 
have no property in his inventions, inventions which are 
pearls of great price, and are destined, not to the private en- 
joyment of the finder, but to the benefit of mankind. More 
especially does it seem unfair to inventors, when we consider 
that their pearls have been obtained, not by a few hours of 
mere toil of the body, but by the employment of years in 
anxious thought and weary experiment. 

Having made these preliminary remarks, I will now con- 
sider the question, “Is it expedient, in the interest of the 
—— asa whole, that there should be protection for 
invention ?” 

I will take it as conceded that it is expedient there should 
be improvement in manufacture. Clearly all must be in- 
terested in obtaining better, stronger, more elegant, more 
numerous, and cheaper articles, the product of facture, 
and of patentable invention. In this age (as I have recently 
had occasion to remark in my address to the Institution of 
Mechanical Engineers, as President) it should always be 
remembered there is not an article of food, there is not « 
garment, there is not a portion of the house we live in, there 
is not a book that we read, nor a ton of the fuel that warms 
us, that does not come to us on easier terms, better in every 
way, and cheaper in consequence of mechanical improvement, 
and, under our present law, nearly all such improvements 
constitute new manufactures, which that law recognises as 
my of patentable invention. : 

ake our home-grown food; it is, under the blessing of 
the Almighty, the product of the skill of the intelligent 
farmer, and of the labour of hard-working men, but of those 
backed by what? Not capital alone, as capital, but capital 
invested in steam ploughs, in machines for sowing, in reap- 
ing machines, in steam-engine power, in traction engines, 
and in the vast number of other implements, which, year by 
year, make the shows of the Royal Agricultural Society one 
of the most interesting of all exhibitions, to a thoughtful 
man who has the welfare of the ¢ agricultural industry 
of England at heart. It is by the aid of such inventions 
that the English farmer, though weighed down by heavy 
rental, by taxes, by dear labour, and by uncertain seasons, is 
enabled to hold his own in the face of free trade, admitting 
(in fact, welcoming) the unlimited introduction of food from 
all parts of the world. : i 

And with regard to that food, whether it be grain, flour, 
cattle, Australian preserved meat, or tea, coffee, or sugar, most 
of this has been i machinery 








pared by , and 
propels the vessels Fy ohish these products are brought to 
our shores. 
Again, in our towns, water is laid on through every street, 


- Paper read before the Societ siety of Arta. 





circulates there to supply the wants of all, and does it by the 
aid of mechanical inventions. And in most of our 
ae es, 5 ee an eee eee 

to a happy combination of chemical 

As for clothing it would be a waste of time to 
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and carpets for our rooms, are the produce of the chemical 
art of the dyer, and of the engineering skill of the spinning- 


machine manufacturer and of the loom maker. Our windows : 


and looking-glasses are the result of scientific chemical com- 
binations, producing in the first instance a material trans- 
lucent, but not transparent, until it is subjected to a suc- 

ion of ingeni mechanical o i in which large 
invention is displayed. 

Passing from these peaceful and happy uses of invention, and 
dwelling for a moment on warlike considerations, one finds, 
that within the last twenty years (that is to say since the 
period when the ical engineer took up the subject), 
the art of the gunner and of the artilleryman has become 
converted into a science, thus even in the profession of 
arms acknowledgment is due to mechanical invention. 

Not an tural q to the consideration of the 
—_— calamity,—‘ war,” is the train of ideas which proceeds 
rom the more private disaster of “fire.” In this instance it 
is by mechanical ineering a supply of water is brought 
within afew yards of the con tion, and it is to mechanical 
engineering that we are indebted for the steam fire-engine, 
that wonderful concentration of great force, within the 
minimum of space and weight, by the aid of which tons of 
water are poured forth above the highest — 

Having thus endeavoured to call to your minds how abso- 
lutely dependent we are for every and for every 
comfort upon invention and improvement, I trust you are 
prepared to agree with me, that although there may be 
a who op protection for inventions, there cannot 

any who not admit that we have largely profited by 
inventions up to the t time, and that it is most de- 
sirable inventions improvements should continue. This 
being 80, let us see whether improvement is more likely to 
“oe with or ee a — rae 

he opponents of a patent law say other things) 
that an ingenious ick poe no lm Ber | himself from 
inventing, than a musician can abstain from composing, and 
that whether the invention is to result in profit or not, the 
genius must invent, and he will do so, not only in the ab- 
sence of all pecuniary reward, but even in the absefice of the 








glory which it is su ight arise from the publication 
ink thie one 


of his invention. I is is a very unfair estimate of 


> nature “1 ingenious mind, and also an unfair | limited, 
illustration. musician composes, per! to ify his 
artistic taste, but having poms sven Lae oo means | called “ry 


having committed his idea to paper—he has done all that 
any musician could do; for him there is no further step to be 
taken. A real inventor, however, cannot rest contented with 
this committing of his ideas to paper, he must see them prac- 
tically carried out, and above all he must do soif he be of the 
useful class of inventors; that isto say, a man distrustful 
even of his very ingenuity, acquainted with the difficulties 
that arise in practice, and knowing therefore how necessary 
it is that the thought of the ial should be developed into 
practice, such a man must see his improved steamboat engine 
at work on the high seas, his by ry et a eras x 
an express train, his improved hot at wor ucing 
refrdetory iron ore. “A ai sound inventor who had no hope 
of thus perfecting his invention would, in despair, vease to 
invent, and the inventors who remained would be either the 
impracticable, visionary men, whose so-called inventions are 
useless, or they would be persons engaged in manufacture, 
who would make inventions of detail in their special trade, 
and, if these inventions were of any real value, would strain 
every nerve to keep them secret. 

The opponents of a patent law further say that in its ab- 
sence inventions would continue, because an inventor would 
reap his due reward by embarking in the manufacture of his 
own invention, and they aay be would do so on favourable 
terms, for not only he have the start of all other per- 
sons, and a more intimate knowledge of his own invention 
than any one else could have, gut his would be the best 
trained workmen, and from these causes he would be in an 
excellent position asja manufacturer, and his products would 
have credit with the public. 

Those who put forward such a mode of reward appear to 













tantly Bitcs aeiae thay kod Wetled caneet 
were to go to his rivals, as soon as had learned 
te of tay et th ene it happened in the 
no mere 
case of the inventor of the mule. I shall 
have to refer on more than one but i will 
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=< rae “ sat - abiliew- to we: 

THE DISMASTING OF LARGE IRON pe EE ae —— 
SAILING VESSELS. : weil known that such has been the case—that heavy weights, 

Bemarks by th’ Chief 8 r and his Assistants, submitted such as iron, were stowed low down. This, if sufficient in 
to Lloyd's of British and Foreign Shipping. _| quantity, might have caused excessive rolling to such an 
Is accordance with the secretary's minute of the inst., | extent that the momentum produced by the great height and 
to report on the letter received from Lloyd's Agency at | weight of the mast and yards might have made the strain 
Melbourne, relative to the causes of several sailing ships | greater than any ordinary means of securing or staying the 


having recently been dismasted, the following remarks are | 


masts could provide — ; - 
With reference to third cause assigned, viz., t 


respectfully submitted for the consideration of the com | pe thet Gane 

mittee ; ..., | ships were overmasted in relation to the strengt spread 

Tt is known that eleven vessels have been dismasted within of rigging. It is considered that this is a matter of great 

the last twelve months. Of these, nine were new vessels | _ and one to which sufficient attention has may 
been directed hitherto. The fact that these modern iron 


exceeding 1500 tons, on their first voyage, and built by ex- 
om Pim builders in different parts of the country, including 
Liverpool, the Clyde, the Tyne, and the Wear. Seven of the | 
vessels dismasted were bound for Australia; the remainder 
being bound for ports in the east, except one, bound to San 
Francisco. 

The most remarkable feature in connexion with these | 
disasters is the number of large new iron sailing vessels | 
dismasted on their first voyage. The list of dismasted | 


vessels, so far as we have been able to learn, comprises the 
following: 
Ship's Name. Tonnage. Date of Build. 
Loch Ard - one 1693 eee 1873 
. (second time) 1693 one 1873 
John Kerr “on exe 186-4 ‘ 1873 
Cambridgeshire 1766 1873 
Chrysomene .. ... 1835 .. 1873 
Loch Maree - e 1657 ceo 1873 
British Admiral... eee 18U8 eve 1373 
Norval ... eee 1503 : 1873 
Ryda! Hall er eve 1864 eee 1874 
Duchess of Edinburgh .. 1766 eee 1874 





Dallam Tower P 1499 rind 1866 


Rooparell - eee 1097 ons 1368 

The causes assigned by the Melbourne surveyors are: 

1, That the vessels were overladen. ‘ 

2. That the stowage of iron was too low, thus making the 
vessels too laboursome. 

3. That the vessels were overmasted, the masts bein 
too taunt, considering the spread of rigging and weight of 
yards. 

"4. That sufficient care had not been taken in staying the 
masts, or in the strength of head gear. 

5. That the masts were not stiff enough at the deck, 
and in one case that the material and workmanship were de- 
fective. 

The subject is one to which we have devoted much thought 
and attention, and we have been endeavouring for some time 
to obtain as much accurate data in reference to it as possible. 
Ca)culations are also in hand at the nt time, which it is 
hoped may throw some valuable light on the subject, and the 
results obtained will be laid before the committee at the 
earliest moment possible. 

The causes alleged by the Melbourne surveyors are stated 
generally, without a direct reference to particular ships, so 
that it is impossible to test rigidly their accuracy, or to 
ascertain whether in their opinion all the causes specified by 
them apply more or less to all the vessels dismasted, or 
whether some apply to one vessel and some to another. It 
appears, however, as if, except in the matter of material and 
workmanship, the causes alleged are applied generally. 

With reference to the first cause assigned by one of the 
surveyors, viz., that the veesels were overloaded, it is known 
that in some of the ¥ this could not have led to the | 
disaster, as they were not deeply laden. It is at the same 
time highly improbable that the amount of cargo carried in 
the other ships was excessive, in view of the fact that no 
class of vessels are loaded with greater uniformity, as to 
height of freeboard and surplus buoyancy, than these large 
sailing ships outward bound. 

The second cause alleged appears to be of far greater 
weight and importance, viz., that, in some instances, by in- 
judicious stowage, excessive stability was produced, thus | 
causing violent rolling and undue strain upon the masts and 
rigging. This is rendered probable from the fact that the | 
form of modern sailing ships is one conducive to great | 
stability, and their being very heavily rigged and intended | 
for high speeds, make it almost certain that any error of 
stowage, at least on the first voyage, before any experience 
had been acquired with the vessels tor guidance, would be in 
the direction of excessive stiffaess 

High speeds have been aimed at almost universally in the | 
largest modern sailing ships, and to obtain it, great rise of | 
floor and great spread of sail are resorted to, almost of neces- | 
sity. Great rise of floor, even with the ordinary proportion | 
‘{ beam and depth, 20 ape great stiffness in the vessel due 
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ing ships possess sufficient strength and stability to 
very great areas of sails and attain high speed hes led to the 
masts and yards being much increased in length and con- 
sequent weight. Added to this, the fitting of double topsail 
and top-gallant yards, has added still further to — 
weight, and from their great height materially increased t 
strain. At the same time, instead of the greatest possible 
spread of rigging being obtained to comp te for these 
additions to the strain, the shrouds are secured on the inside 
of the vessel, whereas formerly in large sailing ships (and in 
the Government service still) guard boards or channels 
were fitted, which admitted of the shrouds passing outside of 
the rails. 

Other causes might be assigned under this head, tending to 
show that the increased magnitude of the strains in these 
recent loftily rigged vessels has scarcely been fully realised ; 
that the quality of the rigging and of the iron in the masts 
has not improved; and that the increased difficulties of set- 
ting up the rigging of vessels, especially during the 
first voyage, have scarcely satisfactorily overcome, or 
sufficiently attended to, and unequal strains have thereby 
been brought on the shrouds. In the largest and swiftest 
unarmoured cruiser in H.M. Service, the Loconstant, which 
has seen much service since 1863, and carries a great — 
of canvas, the height of the lower masts and length of lower 
yards are somewhat lessthan those of some of the modern 
mercantile sailing ships; but the means of supporting them 





& | are much superior to those adopted in the ships referred to. 


In the first place the spread of the shrouds of the Incon- 
stant is 60 ft., whereas in the recent large merchant sailing 
ships, it does not exceed 40 ft., and the shrouds are larger 
—~ more numerous, and the lower masts are of greater 
diameter. On the other hand, it might be said that data 
more directly applicable to the subject are furnished by large 
merchant sailing ships ae speed of shrouds than 
40 ft., which have sailed s ully. But it is greatly to be 
feared the many recent disastrous cases show that additional 
strength is needed ‘generally in the masts and standing 
rigging, as well as greater care in the fittings, im order to 
enable vessels of this magnitude to pass successfully through 
the heavy gales to which they are sometimes exposed. 

Another cause assigned, viz.: That the masts were not 
strong enough at the deck, does not possess that weight 
which it would have if it could be shown that the masts 
actually broke at the wedging; anil it should be remem- 
bered that the masts are usually doubled at the deck. But 
it is known that in some cases the masts broke bet ween decks. 
And in view of this it is worthy of attention whether the ad- 
vantage gained by wedging at the upper, as well as the lower 
deck, and thus practically reducing the length of un- 
supported masts by 7 ft. or 8 ft., is not of sufficient im- 
portance to commend itself for more eral aloption in 
these iron ships, where sufficient strength can be given by 
plating, or by fitting diagonal tie-plates on the beams, to 

revent the deck or the ides straining, and the cargo 

ing damaged therefrom. It may be pointed out that this 
will be still further facilitated by the provision in the 
amended rules, that all the reverse frames should extend to 
the gunwale in large sailing ship», thus affording additional 
transverse strength to the topsides. 

It is also urged by the Melbourne surveyors that sufficient 
care had not been taken in fitting the head gear to provide 
adequate strength ; and the material and workmanship are 
said to have been, in one case, defective. It appears certain 
that, in several vessels, the first part of the rigging to give } 
mt was the head gear; and the carrying away of bowsprit } 
and jib-boom supports at the beginning of the disaster, has 
been attributed to bad workmanship or material. There can 
be no doubt that in the rigging of a ship, where all the parts 
depend so much on the support obtained from each other, 
the workmanship and material throughout should be of the | 
best possible description, and particular regard should be | 
mr to every detail. There are some doubts whether this 

as been sufficiently attended to, and these will, perhaps, be 
further confirmed when the details of the disasters are more 


to her form alone; but in addition to this the beam is now | fully known. In cases where particulars have been ascer- 
somewhat increased in relation to the depth in order to tained, it has appeared from such observations as could be 
retain the same displacement ; and that many of these vessels | made by those on board, under the difficulties of the situa- 
have great initial stability is apparent from the fact that | tion, that some slight security was first found to give way, | 
they are able to shift, when light, without ballast, in spite | either an eye-bolt, cr a stay, and that other parts being | 
of their heavy equipment and great top weight. This great | attached to, or depending on this, next broke adrift, and thus 
stability of form, however, need not of necessity lead to | causing a gradual breaking up of the supports, and not a 
heavy rolling at sea when the ship is loaded, provided the | sudden carrying away of any large spar, or of the whole of 
cireumstanees be properly recognised, and the heavy weights | the securities at once. From this, it has been argued that 
be acco ly not stowed too low down. It is well known | the recent disasters have, for the most part, been due to local 
that a vessel having little stability of form might be loaded | causes, and that, if sufficient attention be paid to these de- 
so as to have excessive stability and be very laboursome; | tails, similar disasters in the future might be avoided. On 
whereas, on the other hand, a vessel possessing great stability | the other hand, it cannot too strongly be urged, that if a 
f form might be loaded so as to be a tender vessel, searcely | vessel is overmasted for the spread and strength of the rig- 
able to stand up under her canvas. Without elaborate calcula- | ging and supports, and she has, in addition, a tendency to 
tions, or practical experience of her qualities, it is impossible | violent rolling sufficient to dismast her, the supports might, 
to stow & veasel so as to obtain the desired amount of stability | and probable would, give way in detail, and no amount 
with precision on her first voyage; and although when a | of attention to detail alone would cure the evil. 
vessel's qualities become knowa, the stowage can be, andis| As before stated, too much attention cannot be devoted to 
generally, regulated with a tolerable amount of success, | all of the ing, an@it is considered that all eye-bolts 
yet, with @ comparatively new vessel of great size, and | and hoops, inte to bear heavy strains, should be of a 
having, to some extent, a new form and proportions, a con- | special superior quality of iron, and that the bar iron from 
+i lerable margin exists for errors of stowage. And the more | which these fittings are to be made should, in ships intended 
the value attached to speed, and the heavier the rig, the | for classification, be specially examined, and samples sub- 
more caution is likely to be exercised at first to keep the ' mitted to tests by the surveyors, as the safety of the rigging 
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throughout must, necessarily, depend greatly upon these 


At the same time, the ee ee es involved relatin 
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for the committee's considefation. It is already known, 
however, that the masts and yards for these | ships 
searcely, if ever, exceed the strength provided in the com- 
mittee’s “ Tables of Suggestions’ for their sizes; and they 
are frequently of less strength. In view, therefore, of recent 
experience, itis respectfully submitted that it a advis- 
able that these Tables which have been songaned will 

eare, should no longer be as “ Suggestions,” but 
should be enforced as “ Rules” for ships intended for classi- 
fication, and in those cases where it is desired to deviate from 
the Tables, sketches cautotes of the masts and yards 
should be submitted for the approval of the committee. 

It is also submitted that a seale should be framed, for the 
committee's consideration, showing the minimum sizes and 
number of shrouds and principal stays which should be re- 
quired. And in view of the few particulars relating to the 
masts, yards, and rigging given on the first entry ts of 
sailing vessels, a “ Form” for masts, &c., should, it is thought, 
be prepared, to be filled up by the surveyors, showing the 
particulars of rig in detail, and attached to the first entry 
report, as is the case with regagd to the engines and boilers 
of steamers. 

Among the proposals recently made to diminish the strain 
on the masts and rigging, while retaining the present great 
spread of canvas and high speed, are: to spread the canvas 
over four masts instead of three, as at present, thus enabling 
the height to be reduced; and to return, as it is intended to 
do in one or two known cases, to the old system of fitting 
channels of sufficient breadth to admit of the shrouds passing 
outside the rails, and thus affording greater spread to the 
rigging. A point which recent experience has shown to be 
of the first i nee is a more adequate security for the 
bowsprit and jib-boom than has sometimes been afforded. 
It is considered that the modern practice of fitting single bar 
bobstays is objectionable, unless they be made of much larger 
diameter than is now general; or otherwise, not less than 
two bars or chains should be fitted to these large bowsprits, 
and great care should be exercised to insure the eye-bolts, 
or shackles to which they are attached, being of superior 
quality, and sufficient in size and well fitted, as it is known 
that ¢ fittings have been found to fail. 

In conelusion we would venture to add that, after all the 
precautions above suggested have been adopted, much will 
still depend upon the skill and judgment of those in com- 
mand of these large vessels to prevent similar accidents. The 
inducement to make quick passages is fostered where so 
many similar ships are engaged on the same voyage, and 
there can be little doubt that a spirit of emulation often induces 
cogiaing to carry on with a full spread of sail long after it is 

e and prudent to do so. 

Formerly a limit was provided to the amount of sail that 
it was considered right to carry in any particular weather, by 
the straining, as well as by the heeling of wooden vessels, 
in a modern iron ship no such straining is visible, and if the 
vessel is excessively stiff, and does not heel much, no direct 
warning is conveyed until something gives way aloft, or 
until it has become so late that, with the limited number of 
men available, sail cannot be shortened in time to relieve the 


masts and rigging. 

It is respectfully submitted that should the committee ap- 
prove the above recommendations, to make the present Tables 
for masts and yards a part of the rules, and to specify the 
minimum sizes and numbers of shrouds, &c., and to have a 
“ Form” prepared for details of masts, yards, &c., much good 
will be effected. And this, together with the great interest 
awakened by the number of recent disasters to large sailing 
ships, and with the experience thus gained by the surveyors, 
builders, and masters, will, it is hoped, lead to greater pre- 
cautions being taken, both in the fitting out and the naviga- 
tion of these large ships, and thus tend to prevent a repe- 
tition in the future of such deplorable casualties. 

B. Marrgx1, Chief Surveyor. 
H. J. Consisn, W. Jous, Assistants Ch. Survr 

December 2, 1874. 





Norrners Coroxtsation Rartpway.—Mr. Legge, chief 
engineer of the Northern Colonisation Railway, has arrived at 
Ottawa. He is of opinion that trains will be running be- 
tween Ottawa and Montreal by October 1. About 3000 men 
and two steam shovels are now at work, and two more steam 
shovels will be put on this winter. A branch to St. Jerome 
has been completed and graded, with the exception of the 
St. Therese cutting, where one of the steam shovels wil! be 
employed this winter. The Montreal and Laurentian Rail- 
way, which is a tributary of the Northern Colonisation Rai!- 
wy is now under ———. met road Mr. Legge is 

chief engineer. Masonry for bri over ti ille 
Isle and Prairie rivers has been nearly patio All the 
other bridges between Montreal and Grenville are completed, 
and all the bridges between Grenville and Aylmer are 
being rapidly constructed. Contracts have been entered 
into for 16 locomotives; also for iron bridges for all spans 
from 60 ft. upwards. The steel rails required for the track 
have been ordered in England, and two steamers are now on 
their way out with cargoes of these rails. 
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OUR INDIAN TROOPSHIPS. 


Tue ships of our Indian transport fleet some weeks 
ago resumed their season's running; and the, to 
some extent, experimental stage through which ‘the 


machinery of these sister ships is passing -with | 


varying success renders any account of their al- 
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gineer. We propose, therefore, in the following 
remarks to continue our description of what has 
been done to each ship, and with what success, 
down to the present time. 

Observing that the fleet consists of five ships of 


equal size and like build, engaged in the same | 


work—the conveyance of troops between England 
and India, and travelling at the same rate—an 
average of a little over 8 knots an hour — to 
8 knots east of Suez), throughout the whole distance 
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double piston rods, and return connecting rods. 
They 4 fitted with surface condensers, and were 
built by Laird. The steam pressure in the boilers, 
originally 301b. on the square inch, has gradually 
been reduced as the boilers became worn to 15 Ib. 
The propeller, originally a two-bladed Griffiths, 
yore place in 1873 to a four- bladed modified 
Griffiths. 

In view of the contemplated change of propellers 
in this and the other ships now under consideration, 


to coal 


expenditure and during the runnin 
seasons of 1872-3, and 1873-4. From these results 


we have, for of comparison, calculated 
the distance each ship would have steamed 
per ton of coal at a nominal speed of 10 knote—on 
the assumption that the distance per ton varies in- 


versely as the of the speed, — 
are given in Table IL. on the next 
ing the trials of the with the 





original and new screws, the latter appears to; 
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Name of ship... oes Euphrates 
Uld or new screw Old New Old 
§ Griffiths ) 


Griffiths } modified § 
| 4 


Kind of propeller eee 





Number of blades .. 2 2 4 4 2 1 
Piteh ... 27 ft. 6 im. | 27 ft. Gin. 27 ft. 6 in. 27 ft 7p im. 32 ft. 6 in 27 ft. 27 ft. 7g in 
Diameter eve 21 ft 21 ft. 2 in 21 ft 0 ft. lL in. 21 ft.2 in 20 ft. 14 i 20 ft.11 fin. 
Length 4 ft. 10} in £ ft. 44 ix » ft. 2hin. Zit. 4}in. 4ft. 5} io 4 it. 5) in 2 ft. 3 in. 
Immersion ass 92 in Si in 5 + in. | in 12 in. 
Serew above water one 4 in. 1 ft. 2} in ° 
Slip per cent 2.47 5.2 10.98 7.98 B02 21.61 15.61 6.56 
When tried ..  «. October, 1872 October, 1873 Oct., 1872 |Sept., 1874 Sept., 1872 Sept., 1872 Oct., 1872 Jan., 1873 
Number of days out of 

look , ee i 2 ) 14 2 18 1 2 
Mean draught 19 ft. 64 in 19 ft. 9in. | 19 ft.3 19ft. Lgin. 19 ft. 1h in. 18 ft. Tin.) 1 ; ift. Sin 
ip by the stern... 6 ft. 5 in 6 ft tft. Loin. 41. 9 in oft. 1 im Sie lin 6 in ft. 8 in 

lb ib, ! Ib Dd. ’ 

Load on vafety valve 17.5 17.5 15.1 f 15.0 17.5 li 17.5 
Pr re on boilers ... 148.3 16.4 16.6 195 144 15.9 1s 17.6 
Mea pressure in 

y MTS ane ose 11.5 11.5 11.2 12.0 SP 4 127 12.8 1 11.3 
Vacuum 2 ; Js Zor Zo im 22.4 in Z ri 25.0 u 
f ions per m 

r 4 $1.2 b 67 »1 1 $ 11.9 
Indicated ree power l } l 7 l " LORS | 2 J 4 ] l 
By n “ 74 l 10.4 } I i 10.255 726 10.681 
\ timat treated 

hor power at 1 

~ ° l } 1509 1430 l 7 1358 ] ; 242 L258 
* ; 


Taniell The Indian Troopships 


Approximate distanc in knots steamed per ton of coal at 
an average f 10 knots an hour: calculated from t . per- 
formances at an average speed of a it 9 knots ar ir 

. 
= <= = 
: of a ig r 
: Be g $ = 
- : 2 Ps 
ke 3 + » 
Y _ -~ “ Z 
oo SS ee —— namnemms 

Season 1872.73 
I ler steam alone 4 13 > 41 70 it 
U ader steam and sail 6.54 1.63 7 1.65 Lo] 

Total 12 aa 2 69 me $02 

“ea 1 18:3.74 
1 ler steam alone 171° »77 - H*+ 2A 
Under steam and sail.. 4.42° 83 18% aRe+ "5 

Potal ye 1.49°¢) 5.29 

* Screw damaged + Kknygines compounded 
aaltight inecrea ot p, and a slight, but not ma 
terial increase of power, and npari tl ork 
‘ lurit t! is r wid I th 
‘ ye, t ‘ in coal pert . Hav j 

. wiy a possibile th i At | I apeed 
th ifort of diminished vibration is the great ad- 
vantage of the four-bladed screw ; and is far 
satisfactory that in this cas it has been obtained 
without increased coal expenditurs 


At the usual working speed the steam is cut off 
at 24 10., or nearly , of the sti ke: but owing to 
the fact that the expansion V ilve is at a great d 
tance from the slide valve, the wh« 
pansion 18 probably not more than 5 Our set of 
diagrams, Fig. 1, taken at a speed and pressure 


somewhat above the present working Bper 1 and 


pressure, are fairly re] tative of the ordinary 
! 1 They illustrate wha we hav uid with 
reteren to the low ratio of expansion and exces- 
ve cl arance We do not kr yw what the clear- 
i wtual 18 ! if, ¢ leulated f m the diagram 
t ay | tu t less tha I th the lume 
wept t uh t] piston After tl pi nt 
, t proposed to give t uphra new 
I it i I ul y eng 
| Malabar'’s engine by Napier, originally 
Dy md of las tion to those of the 
I phra I Ww ‘ compou i } 187 ) her t 
t 1 evlind Dew plac | DY rither of 
sh jana LY ineh Sper y ly, h I x boiler 


replaced by circular high-pressure boilers, and her 
two-bladed Griffiths serew by a four-bladed Hirsch 


‘ 


Ilitherto. neither the new engines nor the new 


boilers have worked quite satisfactorily. ‘The boilers 


ave shown 4 persistent ten lene y to prime at spe eda 


ibove lO or Li knots. so much so, that every attempt | 
to try them at fall power has proved abortive ; and 





e does not appear to be the slightest hope of a 

| power being attained equal to those given 
the orginal boilers, Che new boilers are eight 

» number ; the diameter is 11 ft. 6in. ; length, 10 ft 


Malabar. Jumna. 


Griffiths 


Calculated on the asssumption that the indicated horse power varies as the cube of the speed. 
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Hirsch Griffiths Griffiths Hirsch 


h. The tube surface is 9192 juare feet, and 
there are 24 furnaces, giving a grate surface of 
t32 square feet: the boilersare without steam domes. 
We feel assured that, whilst the tube and grate sur 
face are ample for 4000-horse power, the want of 
steam domes and the consequent insufficiency of 
steam room will always prevent that power being 
developed 

Che saf ty valves, two to each boiler. in us 
during last winter, were loaded in a peculiar, and 
not likely to be repeated, way. ‘There were two 
electro-plated springs of square section to each 
valve, applied as shown in Fig. 2; but the difficulty 
of adjusting them at sea with the degree of nicety 
required, or of keeping them so adjusted, was so great 
is to render them quite untrustworthy, Adams’s 
patent valves were fitted instead during the past 
summer, In these, the outer edge of the valve 
Fig. }, OV rlaps the seating a con iderable distance, 
und between the seating and the edge a semicircul 
roove, concave downwards, is cut it of the valve 


Che escaping steam, caught in this groove, increases 


the actual pressure, tending to keep the valve raised, | 


| uv 
ind so tends to overcome the increased resistance 
of the spring and maintain a uniformity of pressure 
in the boiler whilst the steam is blowing off. When 


tried, just before the ship left Portsmouth, ther 


appeared to be a difference of pressure of about | 


2.5 lb. between the initial pressure required to rais 


pre sure 


ve which 


t 
the valve, and the final 
In other words, the val 


i 





the square inch, remained open until 
had fallen to 60.5. 


A cut-off valve is fitt d on the back of the h vh- | 


pressure slide valve, intended originally to vary tl 


cut-off from , of the stroke onwards. but at 
points earlier than 3, the steam appeared to hav 
been re-admitted. Our set of diagram Fig. 4 


were taken when cutting off at 4, and there can | 


no doubt but during the past season the fact of 
havi gto wi rk with such a low initial pressure as 18 


involved in cutting off ne-fourth of th 


ZF 
< 


stroke, must have materially affected the econo! 


results of that sea on. Lhis defect has t nr 
medied ; and a cut-off at ;, without readmission 
is now practicable. We give a t of diagrams. 


Fig. 5, illustrating the present working of the engines 
at a speed little above their intended running speed ; 
und we xpect to hear f somewhat reduced coal 
expenditure during the present \ 
this defect in the cut-off fittings—the grade of ex- 
pansion cannot be varied without ing the en- 





vines ; because the variation is effected by moving its 
ecentric round the shaft. 


The propeller of the Malabar was unfortunately 





injured in the Canal last season; and the injury} 


helped to increase the cost of the season, A new 
blade has been fitted; and the vessel left Portsmouth 
on the 7th ptember better prepare d for the pres nt 


! last, and not 


season's work than she was for thi 
} 


and they are presa ito 60 lb. on the « juare j ike ly to vive so much trouble to her engineers. 


[ Dec. 25, 1874. 


| We published an account ef the Jumna’s trials 
during the summer; and in view of our account 
then* of her machinery and its work it is scarcely 
necessary for us to say mach now. We may repeat, 
however, that the vessel was originally fitted with 
simple engines, three 77-in. cylinders, horizontal, 
return connecting rods, and surface condensers ; that 
these were compounded by reducing and “ trunk- 
| ing” the middle cylinder, and sorendering its effective 
diameter to 57.96 in. ; and that each cylinder is fitted 
with a cut-off valve. ‘The old boilers were at the 
| Same time replaced by eight circular boilers, of which 
| we give in Fig.6 an outline end view. They are 
pressed to 70 1b., and fitted with steam domes, and 
| are not given to priming ; but their power developed 
| on trial, namely, 2903 horse power, was much less 
|than that (4894 horse power) of the boilers they 
| replaced 
| ‘The safety valves are ordinary conical valves, 
two to each boiler, but loaded as shown in Fig. 7. 
| Kach has two spiral springs, one inside the other, 
coiled in opposite directions, both of round section 
one ,°, and the other } in. in diameter. ‘They 
have given satisfaction during the past season. 
| Hitherto, when the steam was cut off at its earliest 
in the high-pressure cylinder, the excessive friction 
of the sliding blocks on the quadrant arm all but 
yvercame the fittings for shifting it, and which at 
the same time held it in pla and they were in 
nstant danger of being carried away. ‘These have 
been removed and an efficient and convenient 
method of shifting the slid ng blocks has been aub- 
stituted. 
The minimum cut-off in the hi 











1-pressure cylinder 





has been reduced to 7$in.; and the clearance spaces 

yw the expansion valves of the low-pressure 
cylinders have been greatly reduced by partially 
filling up the slide casings. Our set of diagrams, 
Fig. 8, shows with what result: and it has been 


ascertained that with steam at 60 lb., and engines 
working as shown, a speed (5.35 knots) nearly « qual 
to the regular working speed is obtained. ‘The power 
indicated in the high pressure cylinder appears to 
be too high —it is 44 of ths whole power developed ; 
ind it would probably be advantageous both on the 
score of economy and endurance if the minimum 
low-pressure cut-offs were reduced until the power 
dk velope l by each engine became equa 
| <A trial under way was made on the 19th October; 


[chiefly with the view of testing the new bushes 
i fitted to the mid crank, these bushes being 
reputed to be of ph sphor bronze, but being 
really home-made, and of doubtful composition. 
The bearing heated at first at a low speed, buta 


‘ ] I 
prove as the engines were kept at work, 





ly, with the assistar of a good water 

ply, tided over a higher speed than could be 
[kept up for any length of time, yet not without 
jinjury to the crank pin. Since the previous trials 


| r ‘They were, how- 
oved before the ship proceeded to sea, and 


| brasses, lined with soft metal, put in their 


bushes have been bolted to the sides of their 
atings to prevent colapsing. 














do not think itis well to try experiments 
in ships like these. ‘That phosphor-bronze 
| has worked well, we know; but that this imitation 
lof it—at best an experimental one—is going to 
| work well we do not know ; an l we entire ly demur 
to ire on its pa t bem r attribut i to ] hos- 
ph 
Since last hand, a neat and compact two- 
evlind tarting engin nade at Port th, ha 
i fitted tp the Jumna, and it appears to wor 
| No larg hip ald | wit a 
le ad t to the engi i fit and we 
iw t in to Royal y \“ t iV 
eng 3 well ler control al imay ) 
nanny of « lirst-Ciass 1 h-Ol-W yet w t 
it 
Lhe Jan ileft Ports ) ‘ uber, 
| beginning the important exp it is in- 
+ | tence 1 to carry on in her during season 
the use of fresh water only in t bx 
“I she left the boilera were well wa 1 out and filled 
| with fresh water; a compartment of the double 
| bottom was also fi l with fresh water, and means 


| provid df 


or pumping from it into the feed tank to 
make up for avy deficiency arising from le: 






' 

On arrival at Malta the compartinent in the rhe 
bottom was to be replenished, and at Bombay the 
| boilers are to be quite emptied and refilled with 
i Throagh pul the y yape all ACCCES of 

salt water to the boilers was to be prevented; the 


sresh water. 


* Encinseainxe: 7th and 2let Aug., pages 97, 136, 
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donkey salt water feed is not to be used except in 
cases of necessity ; and neither the auxiliary injec- 
tion nor the salt water supply to feed tank is to be 
used. The boiler water level is to be kept at 6 in. 
to 8 in. in the glass to insure a sufficiency ; and the 
glasses themselves are to be kept clean by brushes 
supplied for the purpose. The steam is not to be 
allowed to blow off, but is to be kept at a pressure 
just above that required to work the engines with 
the proper grade of expansion, and the steam for 
auxiliary engines and for distilling is to be taken 
from the auxiliary boiler, As little water as possible 
is to be wasted by blowing through the gauge 
glasses ; the brines or blow-offs are not to be used ; 
and the density of the water in the feed tank is to 
be recorded every watch, 

In accordance with the provisions of the general 
instructions a slab of zinc, having a surface of about 
10 square feet, has been suspended in each boiler ; 
and during the voyages carbonate of soda will be 
mixed with the feed water once or twice a watch at 
the rate of about 1 Ib. per ton of coal. ‘The experi- 
ment is, as we have said, an important one, and 
we shall wait its completion with considerable 
interest. We think, however, that the instructions 
respecting it might have embraced the chemical 
analyses of the water in the boiler at different 
periods of the voyage, and of the sediment which 
settles from it. Without such analyses the informa- 
tion derived in the course of the experiment is in- 
complete. 

The Crocodile and Serapis were originally fitted 
with compound engines, but their arrangement 
proved so defective, that after two seasons’ running 
the compound had to give place to simple cylinders. 
‘The engines are of the horizontal, two cylinder, 
single piston rod, surface condensing type, with 
96-in. cylinders, and 45-in. stroke, The “ box” 
boilers of the Crocodile have been removed during 
the present summer, and circular high pressure 
boilers fitted instead. Those of the Serapis were 
intended to be renewed also; but as there 
were some difficulties in the way, and. the ship 
could be spared for the season, she was paid off and 
laid up until such time as she could be taken in 
hand. Her new boilers by Dudgeon have just 
arrived at Portsmouth, and are going on board. 

It is singular that the Crocodile has always been 
the most economical as to coal; and efforts have 
occasionally been made to ascertain why—especially 
as compared with the Serapis, a ship having similar 
engines. It has been suggested to us that certain 
differences of management, such as in the use of 
the steam jackets and of shortened fire-grates, led 
to this; and the fact that these ships have been for 
all practical purposes continuously in commission 
would help to perpetuate any one established prac- 
tice; but we can scarcely think that the whole 
saving is thereby accounted for, Our information 
is of the vaguest, and it is to be regretted that we 
have no record of these differences of management 
and of their results, because valuable lessons might, 
perhaps, be learned from them by others. 

Causes outside of the engine-room have a great 
influence on the work of the engines—witness the 
remarkable contrast presented by the trials of this 
ship in September and October, 1872. There we 
find that, with a clean bottom, 8 in. greater mean 
immersion, and 20 in. deeper by the stern, the vessel 
was driven at the same speed by a power only two- 
thirds of that required i. forty-eight days out of 
dock. Our information is meagre with respect to 
the trim and immersion of these vessels under their 
ordinary working conditions ; but it is evident that 
the subject is one of great importance, and we think 
this instance justifies us in declining, in the absence 
of further information, to attribute to the pecu- 
liarities of engine-room management alone the dif- 
ference ri f € xpense, 

The original propeller of the Crocodile was a two- 
bladed Griffiths. In the middle of the season 
1872-73 a four-bladed Hirsch was substituted, The 
trials of the old and new screws are detailed in 
Table I.; and their results can be easily compared 
by reference to that Table. With respect to vibra- 
tion, a tumbler filled with water was placed during 
the trial on the saloon table over the screw—a place 
where writing had been hitherto impossible—and so 
slight was the vibration with the Hirsch propeller 
that not a drop was washed out of the glass, 

In consequence of the damage done to the pro- 
peller, new blades were fitted during the summer ; 
and we may add, as illustrating the amount of fric- 
tion of the after length of shafting in a newly-lined 
stern tube and newly-packed stern gland, that in 


this case a weight of 504 Ib., suspended at 10 ft. 4in. 
from the centre of the shaft, just moved it. 

We shall give in an early number, as a supplement 
to this article, a copy of the specification of the boilers 
of the Crocodile, is is not only of interest with re- 
— to the boilers of that ship; it is perhaps useful 
also as showing what is required in the construction 
of boilers for Her Majesty's service. We note here 
that the safety valves are 3§ in. diameter; three to 
each boiler; and loaded with spiral springs of 
electro-plated steel, one to each valve, of the form 
and dimensions giver in Fig. 10. 

The Crocodile has not been tried on the measured 
mile since the new boilers were fitted. She was 
taken out for a ran of a few hours; but the result 
was not at all satisfactory, because the maximum 
power developed was less than two-thirds of that 
required. It must not be forgot, however, that 
these boilers were intended to supply compound 
cylinders with steam at 60 1b. pressure, but are at 
present supplying simple cylinders having large 
clearance spaces, with steam at 301b. pressure. 
Yet it is doubtful whether, when the intended 
conditions are provided, the intended power will be 
obtained. 

‘The steam pressure at present is, as we have seen, 
30 1b. on the square inch. We know that with the 
present arrangement of expansion valve steam of 
15 1b. pressure is sufficient to do the work, when 
cutting off at the earliest, and has hitherto done it 
well; and we do not quite see why the pressure 
should be now increased when there is no way of 
taking advantage of the higher pressure in the 
ordinary work of the ship. It is to be regretted 
that in view of this increase of pressure a cut-off 
valve was not fitted on the back of the main 
slide, if only for the season. The Crocodile’s 
saving, already great, would probably then have 
been greater; because the steam could have been 
used at a higher initial pressure at the ordinary 
working speed: and the results would have been 
of value as throwing some light on the practical 
working of high-pressure steam in simple cylinders, 
The results obtained will, however, be of value in 
determining the effect of the difference of boiler 
construction on the coal cost of the ship's work. Our 
set of diagrams, Fig. 9 annexed, was taken at a speed 
rather above the ordinary working speed with the 
new screw, and illustrates, as do all the diagrams 
we have given in the present article, the ordinary 
working of the engines. 

It has been matter of some surprise that, whilst 
the boilers of other ships have been decaying 
with extraordinary rapidity, the boilers of these 
troop ships have lasted so long and look so well when 
removed. But they have had the advantage of coming 
at short intervals into the hands of the dockyard 
authorities, and have thereby been kept in a better 
state of repair than could possibly be the case with 
ships going out for a long foreign commission. 

These boilers have also had this further advan- 
tage. We know that decay accompanies—if it is not 
immediately caused by—surface condensation ; and 
we know that if a scale be allowed to form on the 
internal surfaces of the boiler that decay is prevented, 
These ships are all fitted with surface condensers ; 
but because of the large quantity of fresh water re- 
quired by the troops, and that water being, with 
the old boilers, distilled from the main boilers, there 
was necessarily a constant change of the water in 
the boilers, and a constant but very slight film of 
scale present on the plates. Hence, on the one 
hand, the water was not so corrosive, if we may so 
speak, and, on the other, there was a scale to pre- 
vent its corrosive action. 

With the new boilers the distillation of water for 
the troops is carried on in a separate auxiliary boiler ; 
and, although zine slabs in the boilers and the in- 
jection of carbonate of soda are safeguards against 
some of the suggested causes of decay, there will 
ever be present the danger of that decay arising from 
the action of the distilled water from the surface con- 
densers, unless the late instructions as to the forma- 
tion and maintenance of a scale be carried out, The 
boilers of the Jumna are, as we have seen, pecu- 
liarly exposed to this danger ; and for that reason 
we look upon the experiment of using fresh water 
alone as a bold one. 

One word about the coal, For some time a mix- 
ture of Welsh and north-country coal has been used 
in these ships, It was originally adopted, we believe, 
in deference to north-country political interests, and 
5 saergpond justified by the results of certain pub- 
lished experiments made at Keyham many years 





{ago, and of some others made at Portsmouth in 


1870. ‘The results of the former do not warrant the 


use made of them, because the mixed coal was re- 
= as suitable in circumstances quite different 
rom those of the ips; and the results of the 


force the general use of mixed in the Royal 
Navy. It is certain that more of Welsh coal can be 














stowed in the same ye than of mixed, and that a 
ton of Welsh coal will carry the ship further than a 
ton of mixed. In view of these facts, and of the 
extremely high price of coal at Bombay, it ap- 

ears to us that to use nothing but Welsh would 
lead to a considerable saving not only of money, 
but also of time, and wear and tear of men and 
material, 








FOREIGN AND COLONIAL NOTES. 
American Pig Ivon.—In consequence of the low prices 
now current for pig iron in the United States, the pig iron 
manufacturers of the Lehigh Valley, in the State of Pennsyl- 
vania, have resolved to i ir production for the 
present. 


Rolling Stock in Canada.—The stock and effects of the 
Canada Railway Equipment Company, and also of the Canada 
Rolling Stock pany, have been purchased by the (irand 
Trunk Railway Company of Canada. The purchase price was 
1,300,000 dois. 


Canadian Public Works.—The Canadian Government has 
advertised for tenders for the construction of the Georgian 
Bay branch of the Pacific Railway, and it is stated that next 
month tenders will also be invited for the construction of 
the Lachine Canal enlargement, and also for the Baiverte 
Canal. 


Creusét.—The annual meeting of the shareholders owning 
the great Creusét Works bas just been held. The production 
of steel effected at the wo last year was 128,000 tona. 
The sales of all kinds for the year were estimated at 
2,200,0001., of which 800,0001., or about two-fifths, were on 
foreign account. 


Rolling Stock on the Baltimore and Ohio.—In the course 
of the past year, 669 iron hopper and gondola cars, of 11 ton 
capacity each, were added to the equip t of the Baltimore 
and Ohio Railroad. The equipment upon the main stem and 
branches now consists of 549 locomotives, 318 passenger and 
baggage cars, and 11,869 house, stock, and other cars, 


Profits at Creusét.—The amount of profit realised during 
#s last financial year by the company owning the Creusét 
Works was 212,0001, The dividend of the year has been fixed 
at 2/. 16s. per share; of this dividend half was paid on De- 
cember 15, and the balance will be distributed June 15. 


South Australian Railways.—A railway to.connect Ade- 
laide with the Murray river will probably be shortly under- 
taken by the South Australian Government. Owing to the 
absence of a good harbour and of facilities for trade at the 
mouth of the river, South Australia has had the mortification 
of seeing the Riverina traffic gradually slip from her grasp. 
The object of the Murray River Railway project is to give 
this trade the benefit of a direct connexion with the chief 

rt of the nee a An ultimate extension of the proposed 
ine to the Victorian border is talked of, so that a connexion 
may be established between the railways of South Australia 
and those of Victoria. 


Steel Rails on the Baltimore and Ohio.—In the course of 
the year ending September 30, 1874, it appears that 7946 
tons of steel rails were used upon the main stem of the Baiti- 
more and Ohio Railroad. Some 514 miles of track are now 
| laid with steel. During the year ending with September «| 
1875, some 7000 tons of additional steel rails will be Iasi 
down. Although the cost of the steel rails laid down last 
year was charged to the repair t, the result- 
ing from the substitution of steel for iron rails was shown in 
an important reduction effected in the cost of iring the 
railway. This reduction amounted to 434,186 

Steel in France.—The production of steel in France in the 
first half of this year has been officially returned at 155,500 
tons. The monn, peoneetioe: of the similar six 
months of 1873, was 105,200 tons. As in England, so in 
France, the consumption of steel appears to be every day 
extending. 


Wharf Accommodation at Melbourne.—The renewal of the 
Australian wharf, Melbourne, has just been completed. The 
work was performed by Messrs. Stewart and Harrison, and 
it is said to be by far the largest red gum timber contract 
which has been carried out in Australia. Above 50,000 
lineal feet of red gum piles and nearly 2,000,000 superficial 
feet of sawn wood were used in the work. The length of 
wharf renewed was 2000 ft. by 45 ft. in width. The contract 
was commenced in December, 1872. 


The Caspian and Aral Seas.—The ject of a eanal 











between the Caspian and the Aral Seas is still under discus- 
| sion in Russia. 


Fig. 9. 
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MERCHANT MILL AND ENGINE FOR THE KING OF BURMAH’S IRON WORKS. 


CONSTRUCTED BY MESSRS. CLARIDGE AND CO., LIMITED, BILSTON. 
(For Description, see opposite Page.) 
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ing plungers—carries at its centre a large worm- 
wheel, which is geared into it by a wrought-iron 
worm arranged as shown. At one end of the worm 
shaft is a flywheel and at the other a crank driven 
by a pair of diagonal engines. ‘The arrangement is 
very simple a compact, and the whole design of 
the machine very neat. 

As we mentioned in our former general notice 
of the works we are now describing, their plant in- 
cludes tube-making machinery and steel-converting 
furnaces, although these two departments are not 
shown on the plan which we published last week. 
The tube-making plant has been supplied by Mr 
James Farmer, of Salford, and includes everything 
necessary for the manufacture of first-class tubing, 
such furnaces, draw benches, straightening, 
screwing, and facing machines, &c. Mr. Farmer 
has also supplied wire-drawing plant suitable for 
the production of the various kinds of fine charcoal 
and steel wire for cotton mill work, as well as other 
qualities of sizes up to telegraph wire. The ma- 
chines in the tube aud wire works are to be driven 
by a pair of engines with 16in. cylinders and 2 ft 
stroke, supplied by Mr. Farmer. The steel-con- 
verting plant includes the usual cementing furnaces, 
and an exceedingly neat type of steel tilting 
hammer, supplied by Messrs. Taylor and Buckley, of 
Oldham. 

Altogether it will be seen that when the works 
we are describing are completed, His Majesty the 
King of Burmah will be in possession of a well- 
planned establishment of very considerable pro- 
ductive power. Under the direction of Mr. Holgate 


as 


we have no doubt that every effort will be made to 
eucessfully establish iron industry in Burmah, and 
we trust that the Burmese will devote themselves 
earnestly to the development of the valuable re- 
sources of their country. The undertaking is one 
of the progress of which we hope on some futur 


occasion to have more to say. 
= 
PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 

By J. Ricwarps, Lonpon. 
(Continued from page 411.) 
TEMPERING 
RING is the 


STEEI 


Temp! romance of tl smith’s shop, it 


has an attraction about it that characterises every 
process that is mysterious, especia ly any proce 88 
connected with, or belonging to mechanical mani- 
pulation. A strange and perhaps fortunate habit 
of mind is to be greatly interested in what is not 


understood, and to disré gard what is « apable of | lain 
demonstration. 
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| tract, or this strain may take place from the cooling 
of one side first, or more rapidly than another. 


The following propositions in regard to tem- 
pering comprehend the main principles to be ob- 


| served 


The permanent contraction of the steel is as 
the degree of hardness that is imparted to it by the 
bath 

The time in which the contracti nm takes place is 
as the cross section of the piece at any part; or in 
other words the heat passes off first from the sur- 
faces, and then uniformly from the surface to the 
tre 
The thin sections of steel tools being removed 
from or projecting from the mass which supports the 
edges are cooled first, and if provision is not made 
to allow for contraction, the thin sections or edge 
are torn asunder. 


i 


ul 


from the white piece to the dark blue colour of the 
soft steel. On the backs of these pieces paste labels 
describing the technical name of the shades and the 
general uses to which tools of corresponding hard- 
ness are adapted. 

This will form an interesting collection of speci- 
mens, and accustom the eye to the various tints, 
which will after some experience be instantly re- 
cognised when seen separately. 

It may be remarked as a general rule, that the hard- 
ness of cutting tools is ‘inversely as the hardness of 
the material to be cut,” which seems anomalous, and 


|no doubt is so if nothing but the edge is to be con- 


The main point in hardening and the most that | 


can be done to avoid irregular contraction, is to 
apply the bath so that it will act first and strongest 


on the thickest part. If a piece is tapering or in 


the form of a wedge, the thick end should enter the | 


bath first; a cold chisel, for instance, that is wide 
enough to endanger cracking should be put into the 
bath with the head downward 

The upflow of currents of warmed water are 
common cause of irregular cooling and the springing 
of steel tools in hardening ; the water that is heated 
rises vertically, and the least inclination of a piece 
from a perpendicular position, allows this warm cur- 
rent to flow up on one side and to leave the piece on 
the other. 

The most effectual 
effect from the bath is by violent agitation, either of 
the bath or the piece ; this also adds to the rapidity 
of the « oolnyg 

The effect of tempering baths is as to their con- 
ducting power; chemical effect need not be con- 
sidered except as it may contribute to this. For 
baths, cold water or ice water loaded with salt and 
the two extremes outside of which 


a 


warm oil, are 
nothing is require d. 

In tools composed partly of iron and partly of 
steel, steel laid as it is called, the tendency to crack 


means of securing uniform | 


| 


sidered; but all edges are subjected to transverse 
strain, and this transverse strain is constantly as the 
hardness of the material acted upon ; hence the degree 
of te mper has of necessity to be such as to guard 
against breaking. Tools for cutting wood for 
example can be much harder than for cutting iron, 
or to state it better, tools for entting wood are harder 
than those usually employed for cutting iron, for if 
I always as carefully formed and : 


iron tools were 8 
carefully used as wood tools are, they could and 
should be equally hard. 

Forges, pneumatic operators for blast machinery 
for handling large pieces, and other details connected 


| . 
with forging, are easily understood from examples, 


and if treated of here would exclude other matters of 
greater interest to the apprentice. 
(To be continued.) 


CHILIAN ARMOUR-CLADS ALMIRANTE 
COCHRANE AND VALPARAISO. 


e there sailed from the port of Hull for 





A snort time sin 


Chili an armour-clad vessel named the Almirante Cochrane, 
recently completed from the designs of Mr. E. J. Reed, 
| C.B., M.P., under whose inspection she has been built by 


|in hardening may be avoided in a great degree by | 


hammer-stretching, hammering the steel edge at a 


low temperature until it is expanded, 


so that when | 


. | 
cooled in hardening it will only contract to a state | 


of rest with re gard to the iron parts ; the samé< 
effect can be produced by curving a piece, giving 
convexity to the steel side before hardening. 

Tools should never be tempered by immersing 
their edges or cutting parts in the bath, and then 
allowing the heat to “run down’ 
pering. 1 am well aware that this is attacking a 
general custom, but it is non¢ 
that reason. 

Tools so hardened have a gradually diminishing 
temper from their pointor edge, so that no partis pro 


| perly tempered, and they require continual rehar len 


An old smith who has stood at the forge for a 
score of years, will take almost the same interest in | 
tempering processes that a novice will. Give an old 
amith a piece to temper that is li ible to spring or | 
break, the risk being creat. and he will e1 ter upon 
it with the same zeal and interest that he would have 
done when learning his trade, 


No one has been able to explain why a sudden 


change of temperature hardens steel, nor why it 


assumes Various shades of colour at different degrees | 


of hardness; even the most critical researches into 
the chemistry of steel have offered no rational ex- 
pianation. We only know the fact and that for- 
tunately steel has such properties. Every one that 
tse tools should understand te mpering them, 
whether it be for iron or woodwork Experiments 
w th tempered tools form the only means f detern 
ing the proper degree of hardiu and as smith 
except in the case of their own tools, have to rely 
upon the explanations of others as t ) proper harden 
i" it follows that tempering 1s generally a sour 
ot plant with those who use tools harden 1 by 
others 

Demperis which as aterm is used to ompre- 
hemi both hardening and drawing, is almost solely a 
matter of ) dgmeut, instead of skill. and has no 
such Intimate connexion with forging as to bs per- 
formed by smiths alone In fact it requires a dif 
ferent kind of fire from thos used in forging. and 
also requires a8 &@ process more care and precision 


than blackamiths usually exercise in their operations 
unless they have furnaces and baths espe 
ranged for tempering tools. / 

A ditfienlty that arises in hardening is from the 
contraction of the steel which takes place in pro- 
portion to the change of temperature ; and as th 


pecially ar- 


time of cooling is in proportion to the section of 
a piece, it follows of course that there is a great 


strain and a tendency to break the thinner parts 


before the larger parts have time to cool and con- 


to do the tem- | 


the less wrong for | 


Earle’s Shipbuilding and Engineering Company, Hull. The 
sister ship, the Valparaiso, will be ready for launching 
hort time hence. 














from the same establishment in a sh 

The Chilian Government two years ago requested Mr. 
Reed to prepare a design for an armour-clad vessel whose 

| tonnage should not be more than about 2000 tons builders’ 
measurement: to have 9-in. armour at the water-line; to 
have several 124-ton guns with great command of fire on 

| bow. broadside, and stern ; and to have a measured mile 
eed of from 124 to 13 knots with twin screws. To fulfil 
all these conditions, which were quite unprecedented in a 
rigged seagoing ironclad, Mr. Reed prepared a design of a 
vessel of which the following are the leading features. The 
length between the perpendiculars is 210 ft., the extreme 
breadth is 45 ft. 9 in., the depth in hold 21 ft. 8 in., the 
| tonnage being 2032 }¢ tons builders’ measurement), The 
| draught of water forward is 18 ft. 8 in., aft 19 ft. 8 in., 
and the mean draught 19 ft. 2 in rhe height of the port 
| sill from the load water-line is 7 ft. 6 in. The armour is 
din. thick at the water-line, protecting the engines and 
boilers, 8 in. thick in wake of the gun slides, and of 
i thicknesses elsewhere on the sides and on the 
athwartship batte ry bulkheads. The usual amount of taper 
| is given to the thickness of the armour on the belt forward 
aud aft. Behind the armour the teak backing is from 8 in 
ito 11 in. in thickness; with the ordinary arrangement of 
| longitudinal girders worked on the two thicknesses of tes 


ing, which spoils the steel; besides the extreme edge | 


is usually spoiled and must be ground away to bi 
with. No latheman who has once hada set of tools 
tempered throughout by slow drawing, either in an 
oven, or on a hot plate, will ever consent to point 
hardening afterwards. A plate of iron, 2in. to 2} in. 
thick, placed over the top of a tool-dressing fire, 
makes a convenient place for drawing temper, be- 
sides adding greatly to the convenience of slow 
which is almost as important as slow draw- 


heating, 

ing Che writer has in one case by actual experi- 
ment determined that the amount of tool-dressing 
and tempering, to say nothing of time wasted, 
was, in ordinary machine fitting, reduced more than 
one-third by oven tempering the tools for lathes 


and planing machines. 
\s to the shades that appear in drawing 


temper, or 


| tempering, as it is sometimes called, it is quite useless 


| to repeat any of the old rules about 
| violet, orange, blue,” 
| as much after such instruction as before. 


| 





** steam colour, 

learner knows 
The shades 
of temper must be seen to be learned, and as no one 
is likely to have use for the knowledge before having 
opportunities to see tempering done, I will recom- 
mend the following plan, which will be found an 
efficient one to begin with, in learning the shades of 
temper: Procure eight pieces of cast steel about 
2 in. long by 1 in. wide and in. thick, heat them to 
a high red-heat and drop them into a salt bath, 
leave one without tempering to show the white 
shade of extreme hardness, and grind off and polish 
one side of each of the remaining seven pieces; 


and so on; th 


gin | 


| by Sir W. Armstrong and Co. 





behind armour, the latter being i by 10-in. f 
placed vertically on the inside of the plates behind armour. 





supports 1e3 
lhe armament consists of six 124-ton guns, manufactured 
These are placed in a 
central armour-plated battery, arranged as shown on the 
leck plan on page 492. of the 
sides of this battery makes it possible for the two fore guns 





The peculiar recessing 

















to command a range of 93 deg., namely from right ahead 
to 3 deg. abaft the beam—the two after guns to command 
a similar range of 93 deg. from right aft to 3 deg. before 
the beam—while the two middle guns command a range 
f 85 deg. extending between 20 deg. from a right-ahead 
fire to 15 deg. abaft the beam It can also be easily seen 
from the sketch referred to that the three guns on either 
side can be readily combined in a broadside fire, while the 
four foremost guns can be work as to form a powerful 
combination for firing ahead. Altogether, then, every point 
in the horizon is commanded by these six guns in a small 
and compact battery. 

The speed of the Almirante Cochrane at the steam trial 
was very nearly 13 knots, and this was easily sustained 
continuously when a strong breeze was blowing and the 
searough. Under favourable circumstances it is fully ex- 
pected that the speed would be a lit over 13 knots. The 
engines of the most modern compound type of 500 nomi al 
horse power, with horizontal cylinders, are manufactured 


by Messrs. J. Penn and Son, for both ironclads, The weight 
of the coal carried in the bunkers is 240 tons, and provision 
for additional coal is made. 

These vessels are also supplied with a good spread of 
canvas, which is distributed, as shown in the sketch. This 
will allow them to be independent to a certain extent of 
their coals and machinery in going long distances, and 
they will have all the advantages that nautical men claim 


then give them to an experienced tool maker to be | for sails to keep vessels out of the trough of the sea in case 


drawn to seven various shades of temper ranging 


both engines get disabled. The chances of such an event 





he 


ne 


d- 
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happening are, however, remote, The chief object in pro- 
viding the sails in these vessels is no doubt the saving that 
they effect in the coals, and aa the rigging in no way inter- 
feres with the range of fire, asit inevitably must in a veasel 
with turrets, there were several reasons in favour of their 
adoption. 

The hall of the vessel is built of iron upon the bracket 
frame and longitudinal system, and an inner bottom is 
fitted throughout the whole length of the engine and boiler 


room, as in the most recent ironcladsof our ownnavy. The 
main deck outside the battery is plated with { in. plating 
worked on the beams, the deck planking being worked on 
top of the plating. This gives protection to the magazinea, 


shell rooms, &c., from a dropping fire. 
A very interesting feature in the designs for these 
armour-clads is, that notwithstanding the double recessed 


form of the side at the height of the main deck, the top sides 
along the upper deck are so arranged that they present a 
fair curved | to the eye, and so improve the appearance 
of the vessel on deck very much from what it would have 
been had the recesses of the main deck not been worked 


out. Onthe upper deck bridges the eye sees only the usual 
fair sides of an ordinary ship, 

All the compartments of the double bottom are made 
water-tight; the athwartship bulkheads are provided with 
water-tight doors, the iron platforms are also made water- 
tight, and pumps in connexion with a system of pipes are 
fitted so as to command each and every water-tight compart- 
ment. Hence, these ironclads are in just as good a position 
to resist an attack from torpedoes as the ironclads in our 
own navy are. The bottom of the second vessel, the Val- 
paraiso, we understand, will be still further protected from 
the effects of torpedo attack as well as from fouling by 
being sheathed with 3 in. of teak, the outside of the teak to 
be coated with thin zine plating, after the manner of the 
Audacious, Rover, and other ships of the Royal Navy. 

The accommodation for the officers and crew has been 
arranged in almost identically the same manner as it would 
have been ina vessel of our own navy, and we notice that a 
great deal of ingenuity has been exerted to insure good 
ventilation to every part of the completed ship. The cabins 
for the oflicers are very tastefully and well fitted up, and 
each storeroom, the magazines, shell rooms, &c., shows 
that a great deal of care has been taken on the part of the 








shipbuilders to complete all the details in a thoroughly 
efficient manner. 

Fi y, we congratulate the Chilian Government upon 
the policy in securing the services of so eminent a naval 





architect as the designer of the Almirante Cochrane and 
Valparaiso is, and Mr. Reed himself might justly be proud 
of having produced such a small vessel as the Almirante 
Cochrane, possessing such great attacking and protective 
powers as she does. 


RUSSIAN GOODS LOCOMOTIVE. 
We gave last week a two-page engraving, and we give 
this week another showing various views of a_ six- 
coupled goods engine for the Great Russian Railway Com- 





49t 





ing, and coupling rods are of neat pattern and good pro- 
portions. The pistons are of wrought-iron, and are fitted 
with cast-iron rings. The reversing lever, as will be seen 
from the side elevation, is very short, and has a most 
unusually—and we consider inconveniently—large angular 
range. 

‘The boiler is fed by a pair of injectors with fixed nozzles, 
arranged below the footplate, as shown. The sand-box is 
fitted with valves worked from the footplate, and the latter 
is protected by a spacious cab. The engine was accom. 
panied at the Exhibition by a six-wheeled tender, of which we 
give outline views op this week's two-page engraving, and 
this tender, together with the engine, were fitted with the 
Heberlein brake, The arrangement of this brake as applied 
to the engine is not shown by the illustrations we now 
publish, but it was fully explained by us when we formerly 
noticed this engine in our general article upon the locomotives 
at the Vienna Exhibition (see page 467 of our fifteenth 
volume). ' 

The principal dimensions of this engine we have been de- 
scribing are as follows : 


Cylinders: ft. in. 
Diameter of cylinders... ose oe 1 5.32 
Stroke jee ove ove oon eve 2 04 
Distance apart from centre to centre... 7 08 

Wheels: 

Diameter... eee ove me ove 4 82 
Distance between centres of leading and 

driving ... one we ooh ‘ 6 
Distance between centres of driving and 

trailing ... oe ea ove ove 4 il 


Total wheel base ... ove eo wo 2 


Boiler : 
Diameter of barre] inside largest plate ... 4 3.2 


Length of firebox casing at bottom 5 &f 
a ™ inside a en 4 il 
Width ,, ” a ” 3 24 
Height of crown above grate oo ea 
Number of tubes ... oe ooo «=: 
| Diameter ,, outside .., mee ane 0 1.97 
- » inside = Oo Sl 
Length » between tube plates .. 13 Wy 
Heating Surface : square feet. 
Firebox a ose hs wee ees 00.4 
Tubes, outside see e020 eve ee 1158.2 
” inside bee ore . 1065.5 
Total, with external tube surface wah 1248 6 
a. internal ~ por 1156.2 
Firegrate area ose : ; eee 16 
Pressure of steam ... ie ee 125 1b. per sq. in. 
“ Weight of engine empty... vee o» 285 tons. 
* af in working ... oo Sif 


In conclusion, we should state that the general finish of 
the engine we have been describing is most creditable to the 
makers, 





THE NEW SOUTH BREAKWATER, 
ABERDEEN. 

Ar the sixth ordinary meeting of the session 1874-75, 
held on Tuesday evening, the 15th of Deeember, Mr. Thos. 
| E. Harrison, President, in the chair, the first paper read was 
jon “The New South Breakwater at Aberdeen,” by Mr 





The New South Breakwater formed part of the scheme of 
improvements now being carried out by the Aberdeen Har- 
bour Commissioners under the Act of 1868, and was eom- 
pleted in the autumn of 1873. After describing the object of 
the breakwater, and the design upon which it was originally 


pany, the engine having been built at the St. Petersburg | 

shops of the St. Petersburg and Warsaw Railway. As will 

be seen from our illustrations, the engine, which is for the} William Dyce Cay, M. Inst. C.¥. 
5 ft. gauge, has outside cylinders, and inside frames and 

valve gear, while the general details of its construction are 

so clearly shown that but a brief description of it will be ne- 

cess ary . 

The boiler has a flush-topped firebox casing, and is pro- 


vided with a copper firebox and brass tubes, the only 
noticeable point in its construction being that the lower part 
of the back plate of the firebox casing is inclined outwarda, 
so as to enable an increased grate area to be obtained. The 
shell of the casing, it will be noticed (see transverse sec- 


tion), is made up of no less than five plates. The engine is 
intended for burning wood, and the chimney is provided 
with a spark-arresting arrangement, as shown in the 
transverse section through the smokebox. The form 
of the hind dome is somewhat peculiar, and it will be 
noticed that the front dome, which contains the regulator, 
is provided with a steam-collecting pipe, which extends 
from it along the top of the boiler, and which is slotted at 
intervals along its upperside. The firebars can be dropped 


by means of a lever and acrew, as shown. 
The framing is of atype much used in England some 


twenty years ago, each frame consisting of a straight plate | 


of uniform depth (except at the ends where its depth is in- 


creased) having the hornplates bolted to it on each side. 
This mode of construction appears to us to be a backward 
step in locomotive engine building, and the frame is 
altogether lighter than we should deem it advisable to em- 
ploy on such an engine, At the leading end the frames are 


connected by a plate forming a kind of double bottom to 
the smokebox, as shown by the transverse section, while 
the cylinders are further connected by a rectangular trans 
verse frame bolted to flanges formed at the bottoms of the 
valve chests as shown. The axle-box guides are of wrought 
iron, and are fitted with wrought-iron wedges, whilst the 
axle-boxes themselves are also of wrought iron. The springs 
are all arranged above the frames, and those for the driving 
and trailing axles are connected by compensating beams. 
The valve gear is of the shifting link type, and the valve 
spindles proper are driven from arms formed on “dammy” 
spindles, this arrangement being adopted to reduce the dis 
tance between the centres of valve spindles, and to thus 
enable short ports to be obtained. The crossheads, connect- 


commenced, the author observed that in carrying out the 
work, various methods of building with concrete in a liquid 
condition deposited in sitd were tried. The results provin 
satisfactory, the original design was to some extent depa 
from, and the portion of the work in deep water was executed 
in the following manner: The foundation, after the loose 
material had been removed, was laid with large bags contain- 
| ing liquid coneret® ; the work was then carried up with con- 
lerete blocks, of from 10 tons to 24 tons each, to 1 ft. above 
| low-water of ordinary neap tides, from which level to the 
| roadway, a height of 19ft., it consisted entirely of liquid 
| concrete deposited in sifd. The toe of the breakwater was 
protected by an apron of bags, each containing about 100 tons 
| of liquid concrete. Near the shore the foundation rested on 
rock, then, fora space of 100 (t., on boulders and gravel, and 
the outer portion was clay mixed with gravel and covered 
with large stones. The bags containing the liquid concrete 
were deposited in the foundations from iron skips, the bottom 
of which opened on hinges by the action of a trigger, and so 
| discharged the bags, Three skips were used, two nolding 54 
| tons of eonerete each, and one 16 tons. The method of work- 
ing was as follows: A bag of the same shape as the skip, 
but rather larger, was fitted as a lining to the skip and tem- 
porarily lashed at the top; the bag was then filled with 
liquid eomerete, the temporary lashings were removed, the 
mouth sewn up, and the skip with its contents lowered by a 
eranc to the divers. The skip was then moved in obedience 
to signals until suspended close above the required position, 
when the trigger was pulled from above by a rope, which 
released the bottom of the skip, and the bag was deposited. 
The divers subsequently prepared the surface of the de- 
posited. bag to receive the superincambent blocks. The pro 
portions of the concrete most suitable fur this work were one 
of cement to 24 of sand and 34 of gravel. The sea staging 
consisted of a solid tumber framework supported on Oregon 
pine masts, which rested on east-iron shoes, each weighing 
lly ewt, and having a socket on the upper side to receive 
the foot of a mast. ihe «le of each shoe wasa flat octagona) 
plate 8ft. Sin. across. The top of each mast had a cast- 
iron cap, with a socket 4 ft. deep, the "5 side being a flat, 
triangular table, measuring 6 ft. 10 in. by 6 ft. 2 in., to which 








the timber superstructure was fitted. The weight of each 
cap was 32ewt. The superstructure of timber girders was 
cement 5 nae ed and bolted together, no trusses 
being used, the w was braced with ties and struts 
and, for additional security, tied to anchors. It was stated 
that a length of 108 lineal of the staging had been erected 
in four weeks, As the staging was only 27 ft. wide, while 
the breakwater was 35 ft. wide at the top, the masts were 
built in as the work progressed, and only as much staging 
was used in the sea in advance of the ok a6 was necessary 
for carrying on the building operations. No damage had 
been done to the staging, either by the sea or by ships, 
during the progress of the work. Only a length of 360 ft. of 
the superstructure was required, for, as the building was 
advanced, the staging in the rear was taken down and re- 
erected in front. There were two 25-ton steam Goliath 
cranes with overhanging ends for the building work, and one 
3 ton steam derrick for erecting the staging. The eranes 
were taken ashore in winter and in bad weather by 4 carriage 
running on rails on the breakwater, 

The system of building with liquid concrete deposited in 
sitd above low water level was then described. A frame- 
work of posts was erected round the space intended to be 
filled, excepting at the end of the completed work, which 
formed one side of the case. These posta had grooves in 
their sides, with sliding panels, extending from post to post. 
The bottom and sides ot the ease were lined with jut» bagging, 
and tie rods, extending through the poste and from side to 
side, prevented the ease from being burst open by the lateral 
wor of the liquid conerete. In executing the concrete 

ailding in sitd above low water level, it was considered im- 
portant to exclude the tide from the unset conerete. To 
effect this the cases were arranged of such a size that, by 
commencing when the tide left the foundation of the piece, 
the concrete could be filled into the case faster than the tide 
rose, so that its surface Was always above the level of the sea 
outside the case. To hasten the work, concrete blocks were 
sometimes incorporated with the liquid concrete. The con- 
tents of the cases in 1872 and in 1873 varied ‘in weight from 
335 tons to 1300 tons. The i the concrete found 
best for this work, keeping in view the risks from storms, had 
been one of cement to three of sand and four of gravel. bags 
of concrete, containing 100 tons each, were deposited m 
the apron after the other parts of the building had been 
erected, by fixing a large timber box on brackets overhang- 
ing the site were the bag was to be discharged. The inside 
dimensions of the box were 32 {t. lin. by & ft. Lin. by 6 ft. 
deep; and the 100-ton concrete bag was filled in the same 
manner asthe bags in the emall skips. When full the 
bottom of the box, which opened on hinges placed at one side, 
was let go by pulling two triggers which held up the other 
side of the bottom, and the bag of concrete was dropped into 
the site excavated for it, close to the toe of the foundations 
of the breakwater. The outer end of the breakwater had been 
secured against the sea by dovetailing the concrete blocks 
into one another, and by erecting a tower of concrete, 20 ft. 
high, on the end to add weight to it. The diving work bad 
ali been executed with the helmet apparatus; there were 
generally twelve divers under water at one time, and four shifte 
of diving work of four hours each were obtained per day in 
summer. A deseription was then given of the concrete blocks 
and the machinery for making them, with particulars as to 
the concrete mixing and the cement used. The proportions 
of the materials were oneof cement to four of sand and five 
of gravel. With respect to progress and cost, it appeared 
that from the time the machinery was fairly at work, about 
300 lineal feet had been completed per annum; and that, 
taking into account the value of the plant now being used 
on another of the Aberdeen Harbour works, the cost had not 
exceeded the estimate. The total length of the breakwater 
was 1050 ft., and on this 76,4431. had been expended. In 
conclusion the opinion was expressed that conerete blocks of 
the ordinary size of from 10 tons to 20 tons each were not 
suitable for building a solid breakwater on sand or other soft 
material, and it was recommended that the parte of such # 
work below low water should be in blocks of from 100 tons to 
200 tons weight each, and that some of these blocks might 
with economy and advantage be deposited in @ liquid state 
im 


Woov-Worktna Macuinery.—On page 368 ante, we 
published a drawing of a horizontal wood-boring machine, 
which by an oversight we attributed to the Sachsiache 
Maschinen-fabrik, Chemnitz. The makers of this machine 
were Messrs. Pilaff and Co., Vienna. 





Tux Pexysytvasta Coat Trape.—The anthracite coal 
movement of Pennsylvania to Nov, 2lst this year, amounted 
to 17,218,152 tons, against 18,007,371 tons in the correspond- 
ing period of 1873, showing a decrease this year of 449,259 

The bituminous coal movement of Pennsylvania to 
November 21st this year, was 2,980,545 tons, against 3,033,292 
tons in the corresponding period of 1873, showing a decrease 
this year of 52,749 tons. The aggregate coal movement of 
Pennsylvania to November 21st this year wasthus 20,219 675 
tons, against 21,130,663 tons in the corresponding period of 
1875, showing @ decrease of 010,088 tons this year. 


Siurte anp Compousp Ewsoines.—The prize of 207. 
offered by the Junior Naval Professional Association for the 
best essay on the ‘ Comparative merits of simple and com- 
poand engines as applied to Ships of War,” has been awarded 
by the judges, Professor Cotterill, of the Royal Naval 

ollege, Greenwich, and Chief Inspector of Machinery, 
William Eames, R.A, of Chatham Dockyard, to Mr. Nel 
McDougall, one of the engineering staff at the Admiralty. 
Mr. John Penn, of Greenwich, bad kindly consented to act 
as referee in case of any difference of opnion between the 
judges, but they were unanimous. They considered, how- 

ver, that the essay by Mr. Waghorn, assistant engineer in 
H. M.S. Crocodile, wae but litle inferior. Both these essays 





will shortly be published. 
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SPECIAL NOTICE: GERMAN EDITION. 

Tus German Edition of ENGINEERING, hitherto produced at 
Vienna, will, from the commencement of the coming year, be 
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NOTICE OF MEETING. 

INSTITUTION OF SURVEYORS. —On Monday evening, January 4th, 

1875, a paper will be read by Mr. E. Knollys, entitled the “ Land- 
lord and Tenant Question.” The chair to be taken at 8 oclock. 
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THE INSTITUTION. 

THE annual report of the Council of the Institu- 
tion of Civil Engineers read at the last meeting, 
shows clearly the flourishing c n of the Society, 
and contains several points rest to which 
attention may be called. ring the year just 
closing, the Institution has considerably stre: - 
ened, the increase being composed of 26 mem 
and 110 associates, of whom 39 have been drafted 
from the elementary grade of students. The total 
number forming the Institution is now 2130, of 
whom 15 are honorary members, 792 are members, 
and 1324 are associates, besides 282 students. 
During the last five years the rate of increase has 
been nearly 34 per cent., the addition however vary- 
ing with the different classes, having been 2] per 
cent. for the members, and 44 per cent. among the 
associates. 





During the present year the Institution has sus- 
tained a heavy loss in the deaths of a number of its 
members, no less than 40 having been thus lost to 
the profession ; many amongst this number were 
well known, highly honoured men, and their 
obituary notices have already found place in this 
journal, Of them let us name Sir William Fair- 
ens Sir John Rennie, Sir Charles Fox, John 
Grantham, Frederick Albert Winsor, William 
Martley, and T. Marr Johnson, ‘These among the 
Members, and in the longer list of late Associates, 
Sir Richard Glass, Sir Francis Pettitt Smith, C. W. 
Eborall, Thomas Grisell, Sampson Lloyd ; of these 
Sir William Fairbairn, Frederick Winsor, Sir Charles 
Fox, and John Grantham had been for the longest 
period attached to the Institution, the number of 
years having been respectively 44, 39, 36, and 34. It 
isa natural circumstance, but one which cannot be 
noticed without regret, that the greatest percentage 
of mortality occurs amongst the class of members, 
the average here being 24 per thousand, as com- 
pared with 16 per thousand among the associates, 
Amongst the former each succeeding year closes the 
career of some of the leaders of the profession, 
leaving blanks that cannot be filled, 

The Institution may be congratulated upon its 
flourishing financial condition, Living always well 
within its income, it has paid off liabilities and is now 
rapidly accumulating funds, During the present 
year its receipts have amounted to 10,000/. and its 
expenditure to 7000/., being 1000/, more than the 
previous year’s expenses, the cause of which we 
shall presently see. The total sum owned by the 
Institution as investments or trusts, amounts to 
practically 34,000/., and this sum is constantly in- 
creasing from the investment of each year's surplus, 
The increased expenditure just referred to is due 
chiefly to the great cost in producing the Minutes 
of the Institution, the charge for this item during 
the year having been over 3000/. Upon these pub- 
lications the Institution may indeed be congratulated, 
and almost every succeeding volume contains indi- 
eations of increased care in its production. It is 
not long since only one volume was produced each 
year, containing only 540 pages; now this quan- 
tity is nearly doubled, and is divided into two 
volumes, whilst the Council announce the in- 
tention of adding further to the value of the publi- 
cations by producing quarterly volumes of 350 pages 
each. Whilst congratulating themselves upon this 
increased advantage connected with the Institu- 
tion, members should not forget that their debt of 
obligation to the og ge | and his staff is cw ow 
tionately increased by the great additional labour 
this change will involve. 

Another important addition already intimated by 
the Council is now definitely announced, ‘This is the 
publication in connexion with each quarterly volume 
of minutes, of a supplement forming a “summary of 
information from foreign transactions and periodi- 
cals.” It is proposed to devote about 120 pages of 
each volume to this purpose, and these pages are to 
be filled with the richest gleanings from the trans- 


sm | actions of foreign similar societies, and from foreign 


engineering literature. We cordially wish success 
to this new enterprise, believing, thatif well carried 
out, it will prove of great service to all members, 
especially to those abroad. At the same time it 
must not be forgotten that this task is one of great 
difficulty at all points, in selection first and in ab- 
stracting afterwards. The Council points out with 
just pride that few of the foreign periodicals— none 
of them, we say—equal in varied interest and prac- 
tical character the Institution Minutes, although we 
think the remark scarcely a gracious one, that 
‘there is, however, an amount of information to be 
gathered from them (foreign professional papers), 
more than sufficient to fill the 120 pages, which 
it is proposed to devote to this section.” If the 
section is to be of real value to the profession, it 
will be difficult to compress into 120 pages, copious 
abstracts of the foreign publications selected, while, 
on the other hand, if extreme condensation is 
adopted, the abstracts will serve little other pur- 
pose than an indication to the London reader 
of the existence of a paper—possibly in, to him, 
an unknown tongue—while to the member abroad, 
the information will be still less serviceable. We 
seriously commend the consideration of this point 
to the Council ; for our own part we consider that 
it will be found of far more service to the profession 
to be placed in possession of a limited number of 
full abstracts than of a large number of very scanty 
ones. 

Besides this feature we believe that it is the in- 





tention of the Institution to encourage more freely 
the contribution of papers, which may not perhaps 
be read, but which, if approved of, will find a place 
among the publications. This intention deserves 
high commendation, and if well carried out will be 
productive of much good. Finally, in connexion 
with this subject the Council propose to take into 
consideration the preparation of a ‘Catalogue of 
Engineering Information,” analogous to the “ Cata- 
logue of Scientific Papers,” published by the Royal 
a To produce such a work, dealing with the 
large library of the Institution and its Minutes of 
Proceedings, will be a serious task, but we may be 
sure that if it be undertaken it will be well and 
thoroughly done. 

At the conclusion of their report the Council 
touch lightly upon the generous service they peri- 
odically render to a number of leading societies, 
which being for the most part provincial have no 
suitable place in London for their occasional meet- 
ings. The Society of Telegraph Engineers, which 
although founded in the metropolis and growing 
rapidly, has not been enabled to establish its own 
home, is especially indebted to the Institution for 
the accommodation afforded them for the weekly 
meetings during their session. 

The Council express the hope that the time 
may not be far distant when a closer union shall 
unite the Institution of Civil Engineers with the 
numerous younger and perhaps more vigorous 
societies representing the various branches of the 
profession, which have grown into such vast impor- 
tance since the Institution itself was founded. 

Whether all these associations could be united, 
and whether such a union would promote the pro- 
gress and welfare of the whole, are questions which 
will require long and careful consideration if ever 
brought forward for discussion, For our own part 
we believe that each one is capable of more use- 
fulness when independent of the rest, and the great 
differences existing in the organisations of the 
various societies would render an amalgamation 
almost impossible. 


OUR ARCTIC EXPEDITION. 

EmvuLatory of the success of the Austrians 
in their Arctic expedition, under Lieutevant 
Payer, our Government, much to the gratifi- 
cation of learned societies, and to the delight of 
the honour-and-excitement-loving portion of the 
naval community, have determined to despatch 
an expedition of their own, This determination 
was no sooner arrived at than the preliminaries 
began. A committee was appointed, and a gallant 
admiral of well-won Arctic fame, Sir Leopold Mc. 
Clintock, together with a couple of professional 
officers, and an old Arctic companion, rushed off to 
the “ granite” and other cities north of the Tweed to 
secure such suitable vessels as might be im the 
market. But canny Scot was not to be caught with 
chaff ; the honour of the thing is a small matter to 
him where ‘‘ bawbees” are concerned, and his price 
for the vessels he had to sell was so far beyond the 
sum Arcticians were prepared to offer—not unlikely 
so much beyond their true value—that the negotia- 
tions for a time fell through. Ultimately, however, 
the Bloodhound was secured, and she arrived at 
Portsmouth on ‘Tuesday, and was at once taken in 
hand by the dockyard officers for the necessary 
overhaul and refit, ‘The Bloodhound is a sharp- 
bowed barque-rigged vessel of about 550 tons, and 
is 165 ft. long. She was built for the seal trade, 
and is only about twenty months old; her planking, 
which is at present 7 in., is to be increased to 12 in. 
Her engines, by Scott of Greenock, are compound 
and surface condensing, with inverted cylinders 
23 in. and 46 in, in diameter, and 3 ft. stroke, She has 
no expansion valves, her cranks are 135 deg. apart, 
the high-pressure crank being at that angle in ad- 
vance of the low ; her boilers are oval, the long dia- 
meter vertical, and are worked at 60 |b. on the square 
inch ; the propeller is fitted for lifting in the usual 
way ; but that and the ship will be altered to 
suit her new work. 

After the excursion to the north a rummage 
was made in the ‘rotten rows” of our reserves 
—*‘ rotten” because there is little else; but the 
success was small. Sloop after sloop was named, 
examined, and rejected, for, whatever be the cause, 
our naval reserve of small ships is practically no 
reserve at all, The Rinaldo, Pandora, Lyra, Icarus, 
Royalist, Columbine, Alert, and perhaps others, 
have been named, and the last bas been selected, and 
is now in hand at Portsmouth, say a month after 
the expedition was ordered. The choice of this 











y 
r 
i 
f 
Hy 
' 
* 
y 
\ 
t 
i 
i: 
iy 
i 
t e 
H 
ie > 
hs _ 
te 
i 2 
| 
u — 
a 2 
Be 
' 
Be 
: - 
’ - 
tt 
‘fo 
7 3 
ie is 
’ 
: 
: 
‘ 


t 
_ 





RA Sas. te ter) me he ee 


ship was Llobson’s—that or none wid it would | 
hard to say in what respects she is better tha f 
of her naghbow for her defects and defi " 
are many llowever, the defects of t Alert | 
been attacked w ‘| npt ] ly f 
Aug i SI t ready t M 
orders have b given f unlir nu 
men to work u ted mber of | uily t 
pet me My _ nh pa r ev 
I \ wa y wv iment ng ! it 
pa yt ¥. & is wit I 
huta w ship, the Cyg , ol 
t l t round to Por it 
! ( tr ] ma kVara 
t ' t ij r 
ws t | f 
t | 4 
I i i 
i j r it | I 
t (‘yenet v be i 
‘ relaid i ] ( t 
I) I y New Y¥ lL) 

It f ‘ hapy t 
{ of I iD l 
a ! ! un 
r t W it | 
‘ | eng f r ‘ 
' i | 
P . , 
I i " i 

t ul + {) i 7 

t? ] | 
, i Ms 
‘ le t] ally | 
] | { 1 
t t ‘ I iv OL ¢ i 


! 
l p { pa 
j * 7 | 

! et I hi i 
\ iT t Lb 
pe r, t i 
mvolving an « r i ! 
dar to | y 

In the P rt ! y mea 
ofal t fran | | j I t 


| 
| 
| 











nated in clamps, which clasped the ends of t! 


When the propeller was l ] haft was 1 
out into the boss the bolt B, I ) in th cel ( 
of the shaft was screwed into t p-nu A on tl 
outer end of the boss. The ew was thus secured 
on the shaft, and the “astern” tl t brought on 
the ordinary thrust bearing inboard The central 


bolt did not work well, and we lerstand that it is 
intended on the present occasion to dispense with 
such a bolt, and take tlh 





astern” thrust in som 


other way. The carrying frame also eeded badly 
It came to an untimely end by a lump of ice getting 
between it and the propeller blad Che propeller 


and the frame rods got so inextricably turned to- 
gether that they had to be cut apart, and ever after. 
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erab-like * wobble.” principal, Mr. J. W. Wilson, A.L¢ “E. who bas car- 


wards tl propeller had a 


i i 


owing to the fact that the shaft had wot bent in the 


It has heen s ly ae sted that 
ifting should be rigidly connected and 
gether as in Harland’s patent, described in E> 

for Nove 106. We 


advise this, becaus 






mber woul 





t] lown if the chann certainly would, 
1 with ji ) it easily removed, 

rT , indeed, steam jets were provided for assisting | 
wan e Lhe dith 


uy overcome as 


e occasion in an Arctic sl 








me 
aith 








i with water water became ice, and there was | \ civil engineering course has recently been ar 
f hands and sorrow of heart er ice was | ranged, and is now in working order It extends 
t ved. It was pick and serayn rape and pick as over two terms, during the first of which instruction’ 
f could be got at from the inside, and then the | in field work and in the preparatioa of parliamentary 
ft had to be used ) fashion, to bump | plans is given. In the second term the pupils prepare 
t! r R the engineer in| Specifications, working drawings, &c., for bridges and 
hen a rush ¢ ithe shaft through r works found to be necessary forthe construction 
packed st 1 him ,4) of an imaginary line of railway and dock in t 
ed the fact that the last pl f ice and of| Palace grounds, for which they have made the 
1 had out together jsurvey in the first term. The grounds of the 
If V I f ditt ty wh ! bt arise | Crystal Palace, with their varieties of level, thei: 
f t p of the | ussay 3, a system of| lakes, buildings, and so on, offer exceptional 
' ‘ ro} 1, euch as R ven s, would be | fag s for this kind of work, and these seem to 
“ f \ hips ¢ ‘ int of the ab- | have been well utilised by Mr. Wilson in the work he 
f ex] | Even a 1 a system | has arranged for his pupils, which has been so con- 
g sefal 1 auxiliary im th trived as to be as nearly as possible under the same 
fa neller b " gy disa 1. and ynditions as an actual survey upon a larger scale. 
I lera hether arrangements for| We had an opportunity on Saturday of examini: 
1a ius of propulsion to ac punt | the work done by the stuck nts during the term 
vl | both in the drawing office and in the shops. ‘Taken 
sa whole, and taking into aecount the very short 
rHE CRYSTAL PALACE SCHOOL OF | time (fifteen weeks) that each pupil had been re- 
PRACTICAL ENGINEERING | ceiving instruction in the branch in which his work 
Ix theearlv] y of engineering inical talent | was exhibited, the work was very creditable, both to 
‘ i with « wity for hard work | the pupils and to their teachers. ‘The work of one 
t re to its poss 1 mn 3|] it in the civil engineering section esp ially, Mr 
It was the combination of tl jualit | P. W. Britton, calls for special praise, both for it 
t gavetomost of the olderengincers, from Smeaton | neatness and accuracy. 
to Maudelay, t earned | 1, and it is to There can be no doubt that a lad who spends a 
t » tha ‘ it, primarily, that our pro-| year at the Crystal Palace School before entering 
t s what it has come to \ t sami upon his apprenticeship will serve his time with 
| r. it must be ack " | that with | very much greater benefit to himself and to his em- 
yrow of the professi its 1 ements have | ployer than one who is articled immediately on leav 
, yrow! | it may very wel i i whether | ing school, and this, we are glad to learn, has been 
ke Ro t Stephenson (to take a familiar in- | amply recognised by the engineers to whose work 
wel 1 t 2 tiply 3 s) would make yme of the Crystal Palace pupils have The 
rk if y were living ig us now just} wi rk in the drawing office and the Pri 
y ver in 1 r own t Engineering | tures supply, to some extent, the scientific training 
has grown » quickly that a decade be-| hich the lads cannot obtain at school: and which. 
3s equivaleut to a generation in the advance | once they have become apprentices, they can only 
é and the qualifications essential to in- | acquire by weary hours of work at night and the sacri 
ngineer’s success grow and change in the | fice perhay s for years of most of the time which ought 
Perhaps it is beca the rapidity of | to be their leisure. At the same time we must add 
lvan is a most taken away our breath. pe r-|that we do not consider that the whole of. the ar- 
3 onl we there i fund of con- | rangements adopted at the Crystal Palace School are 
rvatisin in the most progressive of t professions ;| such as to make the dest possible use of the twelve 
but whatever the cause may be, it is clearly true | months spent there. In most cases two years (in 
iat this fact has not yet been sutl utly recognised.| many three), are necessary even for Jaying th 


Thorough scientific training, and no longer mecha- 
al talent, is the first and chief requirement of the 








the propeller and {| 


hojst« d 


difficulty of getting 


sulty then would be worse | otherwise be fixed 
; at experi need | lect ires twict 
»>when the snail was 
be for repairs of | lectures and make notes of them, and are examin 
1, gradually | upon them at the end of each term. 

; ! 


ol gy race of engincers and yet the old apprentice 
psystem, wl fosters the latter, but does nothing 
itever for the former, still remains almost un- 

ltered, Fora lad to enter on his apprenticeship | 

liately on leaving school, an arrangement which 
l it ly impossible for bim to obtain 
uny scientific training at the time when his mind is 

n the best condition for receiving it, is still rather 

the rule than the exception, and was until quite re- 

‘ently all but universal. ‘This | ¢ the case we 


look upon the establishment and su 8 Ol the in- 
titut 1 whose name is at the head of this article 
as one of many signs that the 
by no means for the 
are now being recognised wd acted upon, 


yet slowly, and to some extent tenta- 


with great mterest, 
facts we have just mentioned 
first tume 
although as 
tive ly. 

We had the pleasure of examining the shops and 
drawing office of the Crystal Palace School on 
Saturday last, when the distribution of certificates 
gained by the pupils for their work during the last 
‘The school was established about 
years ago, commenced with 15 pupils, the 
|} number having steadily increased to 51 in the term 

just ended. ‘This very satisfactory result has been 


term took place. 


two 





no doubt due to the perseverance and ability of the 





————T 





ried it on from the commencement. The course of 


| 
aj etru with the ix It is intended to dispense, instruction extends over twelve months, and is in- 
if possible, with a hoisting frame or banjo ot any | tended to be taken by lada upon leaving school, 
kind—a very me ssary diape nsation in view of such | and before they are articled in the usual way. ‘The 


pupil first spends a term in a drawing office, where 
he learns the use of instruments, draws from sketches 
pplied to him or made by himself from the machine, 
il gets some elementary notions of design. He 
pends a second term in a pattern shop and a small 
foundry, and a third and concluding term in a 
smithy and fitting shop, and is then, in most cases, 
led to an engineer in the usual way, but pro 
bably for a year less than that term which would 
During the session Mr. Wilson 
a week upon various subjects con- 
nected with engineering, and the pupils attend these 
7 





i 








foundation of scientific training. If a lad, therefore, 
has only twelve months at his disposal between th 
tim of his leaving school and that at which he 
must become an apprentice, it becomes specially 
necessary that that too short period should b 
in acquiring precisely the knowledge that he 
needs, and that he will ¢ get during his 
upprenticeship, This knowledge (unless se ha 
further at school than is usually 
include notions of the 
igh nathematics, the principles of applied me- 
chanics (using the word in he 
application of the mathematical and physical laws 
of elasticity and of the strength of materials, 
and of the principles of dynamics, &c., to the de- 
signing of machines or structures, the elements of 
thermodynamics, and the theory of the steam 
engine, and the properties and mode of manufacture 
of the materials used by engineers. In the case of 
civil engineers a part of this programme would of 
course be superseded by the theory and principles 
of bridge and roof construction, the principles of 
railway work, hydraulic engineering, &c. The 
knowledge which the lad wi// certainly obtain 
during his apprenticeship, and obtain then and 
there better than he can obtain it elsewhere— and 
which therefore it seems a pity for him to spend 





spent 


gone much 
the cas 


must some 


its largest sense), thi 


jany part of his study-year upon—is the knowledge 
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of the use of tools, ar nd of the mechanical processes 
of an engineer's workshop. 

We, there think that the workshops at the 
Crystal Palace School are (in relation to those 
of its pupils who just spend a year there between 
chool and articles) a drawback rather than a com- 
mendable feature They take up time which, 
those particular circumstances, would be far better 
employed in the study of some of the subjects which 


fore, 


we have just enumerated. The amount of work 
which the pupils get through in the very short time 
during which they stay in the drawing office seems 
an additional reason why they should stay there 
lounge If during this time they were acquiring 
uiditional theoretical knowledge, by lectures o1 
otherwise, the Principal, in his own lectures, would 
be able to carry them further than it is possible for 
him to do at present, for just now he cannot assume 
that they have any further knowledge of mathematics 


in they have obtained at school, and 
i s out of ten quite insufficient. It 

vould then also be possible to spend a little time in 
» in teaching the principles of pro- 
~ bringing the pupils on more 

‘ bring them on also more surely. Their 
designs might then become the application by them- 
of the general principles they had learned from 
lectures, and not, as it appears to us they must 
pre the result of the mere arithmetical 
working out of formule taken from books, or sup- 


or mechanics t 
this i8 1m! 1Se 
lwing-o 
and 


lually to 


ction 
j 1on, 


Sent. 


D at 


plied by the assistant teacher. 

rhe school is as yet young, and its arrangements 
have been necessarily experimental to a certain ex. 
tent. Possibly they have been made with a view to 
compromise between what was best in the abstract 


and what would best please that large class of persons 





in whose eyes engineering education is not * prac- 
tical” u 3 it includes chipping and filing. Shop | « 
work is all very well, but considering that the real 
work of the engineer is to design machinery and not 
to make it, it certainly seems the reverse of prac- 
ficai to teach I latter without, or at the ex- 
pense of, th We, therefore, hope that as 
time goes on it may be found practicable to modify 
the curriculum at the Crystal Palace in the direc- 
tion we |} indicated, We feel sure that this 
would conduce to the real interest of the school as 


well as # help forward the cause of scientific educa- 


tion, while it would certainly make the work of the 
Principal at once more agreeable in itself and more 
satisfactory in its results. As a step in the right 
direction, however, although perhaps a timid one, 
we are glad that the Crystal Palace School is pros- 
pering, and cordially wish it success in the future. 
POWER FOR DRIVING TOOLS, 
Concluded from page 431.) 

In the case of those tools which operate by re- 
moving shavings from the materials under treatment, 
the weight of the shavings produced, or the cubic 
contents of the materials reduced to shavings, 
afford units of comparison for ascertaining the power 
required to do the work as distinguished from that 
necessary to run the machines when empty. What 
ever may be the material under treatment the size 
or‘section of the shavings removed is found to in- 
fluence the power required to doa certain amount 
of work, but both the extent and nature of this 
influence are found to vary in different materials. 


‘This portion of the subject was partially investigated 
by Dr. Hartig, and although the researches in this 
direction were not exhaustive, it may be stated that 
general result materials of a brittle or crumbling 
such as cast iron, can be reduced: most 
by heavy cuts, while with materials 
tough curling shavings the opposite 
» the case. We may remark here that 
has also recently been investigated by 
and we hope on some future occasion 
to compare his conclusions with those 
arrived Dr. Hartig. 

Forty-eight trials were carried out by Dr, Hartig 
to determine the power required to plane per hour 
from cast iron a kilogramme of shavings of various 
sections. Reducing the results obtained to English 
weights and measures, and expreasing the mean sec- 
tional area s of the shavings removed in square inches, 
we have the following formula expressing the horse 
power (P) required to remove a given weight (W) 
in pounds of cast iron shavings per hour: 


p=wW. (0.9155 + . ) 


—— (26) 
L1L,U0U « 
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the relation between the power " required and the 
sectional area of the shavings removed could not be 
satisfactorily ascertained; but the general results 
when planing with cents of an average character 
were found to be as follows 


sored centiinn stee! P=0.112 W (27) 
wrought iron P = 0.052 W 28) 
a gun-metal P= 0.0127 W (29) 


A remarkable result shown by Dr. Hartig’s ex- 
riments was that for planing the values of P were 
te higher than when similar shavings were removed 
ina lathe. Thus in turning the average results 
were as follows, W presenting, as before, the 
number of pounds of shavings removed per hour : 


For turning cast iron P = 0.0314 W (30) 
wrought iron P = 00327 W (31) 
Pe steel P= 0017 W b2) 

This result Dr. Hartig attributes to the greater 


facility which a cireular piece of work offers for the 
raising up of the shavings, and in support of this he 
states that the power required to turn pieces of 
small diameter has been found to be less proportion- 
ately than when larger piccesaretreated. He adds, 
however, that further researches are necessary to 
determine fully the accuracy or otherwise of this 
latter deduction, the number of experiments upon 
which it is at present founded being small, 

In the case of drilling machines, on the other hand, 
the power required to remove a given weight of ma- 
terial has been found to be greater than in planing 
machines, a result due to the friction of the Mimtnos 
in the holes, an influence which is especially im- 
portant when the shavings are tough and the holes 
small, In fact in the case of small holes the loss of 
power from this cause is so large that it has been 
found that the thickness of the shavings may be left 
entirely out of consideration, and the formula for 

caleulating the power required be based only upon 
the diameter of the hole and two coefficients having 
values depending upon the material treated. The 
formula may, in fact, be of the form 
P= @ + 3 

in which @ and 9 are the two coefficients and d is 
the diameter of the hole in inches. In the case of 
drilling machines Dr. Hartig has taken not the 
weight but the volume of the material reduced to 
shavings as the unit of comparison, and denoting 
the volume thus reduced in cubic inches per hour by 
q we derive from his results the following equations 
applicable to holes from 4 in. to 2 in. diameter, and | 
about 2in. deep, P being the horse power required : 
0.00067 ai 
<aili ) (33) 

d 


For cast-iron drilled dry P=q. (0.0168 + 


For wrought iron drilled with oil 


(R00 
P 1 (9.0168 4 pi ) (34) 
d 
In drilling timber with holes from 4 in. to 4 in. 
diameter, and of depths up to 6 in., Dr. Hartig's 
experiments give the following values for P, the 


d having the values as before 


symbols g and same 
. " {AN Mit 
For drilling pine, P = ¢ (9.000125 4 3) 
d 
o- im oo 
alder P (9.000472 + 14238 (36) 


a) 
ithe 2 or . DOTADS 37 

Pa white beech I a( ) 0034424" , 7 ) 

For example, if we suppose the case of a machine 

employed-in drilling 2-in. holes in white beech, and 

suppose 1220 cubie inches of timber to be drilled 

away per hour then the value of P will be : 


P=1220 ( 0.003442 + aad 1229 « 0.0041895 
=r5.11 HP. 


if then such a machine requires 0.22 horse power 
to drive it when empty, then the total driving power 
required when doing the above work will be 5.11 
+.22= 5.33 horse power. Dr. Hartig himself gives 
this example as illustrating the mistakes frequently 
made in ¢stimating the power required to drive 
tools, it being, as he remarks, not uncommon to find 
about 1} horse power allowed for driving a wood 
boring machine of the size above dealt with, while 
at the same time a large and heavy planing machine 
for iron will be allowed perhaps five horse power, 
although in the latter case it is but rarely that more 
than one horse power will be necessary. 

As regards the power required for moulding and 
shaping wood, experiments were especially made 
upon pine, and when dealing with this material it 
was found that with cutters of proper construction 
the power required to perform the moulding (this 





In the case of steel, wrought iroa, and gun metal 
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drive the machine empty) might be represented b by 


the following formala : 
v — 0.0506 + 





— - (38) 


in which P, =the horse power ‘did to produce 
1 cubic foot of shavings per hour, and 4=the height 
ce inches) of wood cut dows to form the moulding. 
‘or red beech the values of P, become 


Ty = 0.08895 + 0.00734 
A 


(39) 
when cutters are used ; or if cutting dises are em- 
ployed, 

Py 0.0805 + 9.138 (40) 
in which last formula s=the average section of the 
shavings in square inches. 

In the case of turning machines a distinction has 
| to be drawn between those machines in which the 
| tenons are wholly formed by cutters, and those in 

which saws are ¢ mploy ed for forming the shoulders. 
In the latter case we have, when pine is being dealt 





j 
| with : 
| P, =0.141 ah 
In the case of small tenons cat in pine wholly by 
| cutters, also 

P, 0.878 (42) 
while in the case of tenons formed in alder. by 


cutters in indifferent condition the value of P, was 
found to be : 


Py = 1.889 (43) 
In the case of shaping machines for metal Dr, 
Hartig’s experiments showed that a distinction 
must be made between such machines when operat 
ing on a flat face and when making what may be 
termed noteh cuts, such for instance as are required 
for cutting out teeth. When dealing with flat 
surfaces, also, a further distinction has to be made 
between cuts required to remove the hard crust 
from castings aaa cuts acting on the softer metal 
below that crust, Thus if we take, as in equations 
(26) to (32), W to represent the number of pounds 
of shavings removed per hour, then the horse power 
required to do this work in addition to that neces- 
|sary to drive the machine empty, will be 


P=0 1087 W, when removing the hard crust 
| of castings F (44) 
and P=0.0604 W, when operating on soft cast iron (45) 


value of 





For shaping wheel teeth in cast iron the 
P becomes 


P=0.118 
Allthe values are adapted for machines taking 
| very light cuts, and Dr, Hartig does not deal with 
| mac hines for heavier work, although results obtained 
|from these would probab'y be more generally useful. 
As regards grindstones, local difficulties prevented 
| experiments from being carried out to ascertain the 
| powe r expended in removing different weights of 
| materials under different circumstances, but the co- 
lefficients of friction (K) between the stones and 
i different metals were pe Barn as follows : 


(46) 











| 

| Material applied Coarse Grindstones Fine Grindetones 

| to Stones. run at High Speeds. ran at Slow Speeds 

| Values of K. Values of K. 

| Cast iron .,. : 0,22 0.72 

| Steel il 0.29 O04 
Wrought iron | OAL Law 


Thus if r equal the surface velocity of the stone in 
feet per minute, and p equal the pressure in pounds 
exerted upon the material to be ground, then the 


power required to overcome the resistance due to 
this pressure will of course be 
p=? Kk.» (47) 
33,000 
To obtain the total power required to drive 


the power calculated by the formula 
have to be added to that required to 
drive the stones empty, as given by formule (9), 
(10), (11), or (12) on page 451 aate. 

In concluding our summary of Dr, Hartig’s re- 
searches we may give the results of some experi- 
ments made by him on special machines, which 
could searcely be included in any of the classes 
previously dealt with. For instance, in the case of 
a screw-cutting machine on Sellers’s system, it was 
found that the power required to cut screws of difle- 
rent diameters or wrought-iron bolta, might be ex- 
pressed by the following formula: 


the stone, 


(47) will 


(48) 


in which /=the length of screw in feet cut per 





power being of course additional to that required to 


hour and d= diameter of bolt in inches. When the 
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machine is employed in tapping nuts s the formals | 


becomes 
id? op 10 

. . ‘ oe? 
28.78 


P 


Both these formule (48) and (49) give the power | 


required to perform the work of screw cu tting ; this 
power having to be added to that required to drive 
the machine empty. For medium-sized screwing 
machines the latter power may be taken as about 
one-fifth horse power 
In the case of plate-bending machines Dr. Hartig 
found that the power required to be nd any given 
P ate or bar varied directly as the cubic contents of 
e plate multiplied by its thickness, and inverse ly as 
the radius to which it was bent. Dr. Hartig gives 
a formula for the horse power required to be nd a 
iven number of plates of uniform dimensions per 
hour, but inasmuch as plate-bending machines 
nerally used intermittently, and as the power 
r them depends 


which shoul i be provided for drivi ng 
pon their maximum requirements at any given time, 
we have deemed it better to deduce from Dr. Hartig’s 
formule others giving the number of foot-pounds 
of work required to bend plates of certain given 
dimensions. If the number of foot-pounds thus 
ned be divided by the time in minutes required 
to perform the operation of bending, and this 

tient again by 33,000, the final quotient will be 
power required to do the work, this 
t r having to be added to that required to drive 
empty If {=the length, 4=the 
breadth, and /—the thickness of the plate, all ex- 
pressed in inches, and r=the radius in inches, to 
which it is bent, then the number of foot-pounda, 


+) horee 
porse 


the machine 


br, required to perform the bending will be 
Sh), 2. be? , , 
k - for cold wrought-iron plates (50) 
11.3 , Rh #¢2 . 
I for red-hot wrought-iron plates (51) 
r 


The power required to drive large plate-b nding 
rolls empty may be taken as between 0.5 and 0.6 
horse power 

We have now concluded our account of Dr. 
Iiartig’s researches, and it is scarcely necessary that 
we should point out their great interest and value. 
Wemay, however, remark that numerous as are the 


facts which Dr. Hartig has collated, there is ample 
scope for still more extensive researches in the same 
direction, particularly as regards the influence of 
heavy and light cuts, and of different types of ma- 
chines designed for doing the same work And 


here we may suggest to the Society for the Promo. 
tion of Scientific Industry, in whose exhibition at 
Manchester next year machine tools will form the 
leading feature, that in such researches as we have 
been describing, they have a wide field opened to 
ther in which they could perform great and last- 
i ervice. We should apprehend that there would, 
on the one hand, be little difficulty either in ar- 
ranging with the Royal Agricultural Society for the 
use of their dynamometers (or, if necessary, in pro- 
viding spec ial instruments), or on the other, in ob- 
taining machines to subject to trial. We trust that 


the matter may be taken into consideration, 


Nova Scortas Coat Mratye. —At the last dates from Nova 
re wasa strike pending among the miners in all 


Ss tia. the 

t eries in Picton County, the cause being & proposed 
reduction of 12 per cent. in wages. The miners number 
about 1 vu 





Imerovev Macoinery at Cyrcrops Worxs.— Messrs. C. 
Cammel and Company (Limited), Cyclops Steel and Iron 
Works, Sheffield, have just erected a planing machine for 

ealing with large-sized armour-plates of almost unequalled 
power and dimensions. It will take in plates of any thick- 
ness and of any width up to 15 ft. or 16 ft. It will “slot” 

off pieces 10 in. wide on either side of a bt ge and will cut 
out iron shavings weighing 14} |b. The traversing 
bed on which the plates travel extends the whole width of 
the planing shop. 





Tur Coat asp Iron Traps or Sovran Watzs.—Returns 
show that during November 280,0)2 tons of coal were sent 
to foreign ports, the quantity sent in October being 316,808 
tons, while for November, 1873, the quantity sent was 
189,654 tons. The quantity of iron sent was /106 tons, a 
falling off of nearly one-half. From Newport the quantity 
of coal sent to foreign ports last month was 27,270 tons, as 
compared with 19,197 tor the same month last year. The 
quantity of iron sent from Cardiff was 8626 tons, also a fall- 
ing off of nearly one-half, as compared with November, 1873. 
From Swansea the quantity of coal sent to foreign ports 
amounted to 51,292 tons, as compared with 49,889 tons for 
the same month last year. Coastwise, Cardiff exported 
84,497 tons som, as compared with 88,271 tons for Novem- 
ber, 1873; Newport, 74,309 tons, as compared with 65,499 
tons for Ni ywember, 1873; and Swansea, 24,543 tons, as com- 
pared with 21,739 tons for November, 1873. 
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Fortiryixe Lyoxs.—A project is on foot fir fortifying 
Lyons. It is proposed that forts should be erected at intervals 
about six miles 


of Bron are to be surmounted with ram . To the north- 
west on the ‘summit called the Mont d’Or, it is suggested 
that it would be well to erect a citadel even more formidable 


| than the renowned Mont Valerien. 


m the walls of the city in such a manner | 
as to command the surrounding country, while the heights | 


From this point cannon 
could sweep the valley of the Sadne as far as Villefranche. 





A Mowster Kever Caynon.—A monster 14-in. gun is 
being manufactured by Krupp, of Essen, for presentation to 
the Sultan. The cost of the gun is estimated at 20,000 Turkish 
pounds. 
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un ways control of the Building, and the Paving | it. The beams and rails upon which it had stood were then 


DISPOSAL OF SEWAGE, &., AT 
ROCHDALE. 


and Sewering Committees, the disconnexion is made 
ympulsory. 
Ar the \ 
” Th Pollution of Rivers,” of which we gave an 
ale, the Rochdal svaetem of best methods of disin fe cting the houses, under the 


unt at page 450 



































pulled back out of the way; the block was turned half round 
| so that its length was transverse to the direction of weg? we 
and it was lowered into position. The underside was finally 


‘ uference held at the Society of Arta on In regard to th mere existence of scarlet or packed by the diver as closely as possible with stones, and the 
typhus fevers, each immediately sets into action the | lifting bolts were withdrawn. The inclination adopted for 


the tiers was determined from experiments with a model. It 
was just sufficient to bring the centre of gravity of each block 











disposing of all the town rr fuses was discussed and = dit rion of the Health Committee, and th y have above the face of the block against which it leaned, so as to 
generally condemned. ‘The method was there fully resolved at any cost to remove danger of infection prevent any tendency of the blocks to tip forward during 
deseribed by Mr. Alderman ‘Taylor, an 1 at page 3 from the occurrence of such diseases. | settlement. The concrete slope at the end of the old jetty, 
in this volume we entered into particulars of th Che Rochdale system, whether applicable OF hOt | against which the first tier of blocks rested, was made by 
plan adopt 1. Mr. Taylor has just furnished us to other places, has evidently there been a decided | lowering unset concrete into a caisson. The sides of this were 
with the latest atatistics on the a m, showing success. ‘The entire management is in the hands of | two thicknesses of planking, with a layer of tarp2ulin between. 
Sn: hein , } e made in the extension | thoror business men. who are not only capable | The caisson was finally secured by driving piles formed of 
ne progr that has been made in the CK! ~ata Chg - : I | two rails rivetted together, and tipping stones on their sea face 
of the plan during the p: nt yea The reason of of managing the active but also the fir ancial de- | +, « few feet chove the weber tavel, The antes was net pumped 
first adoption was that t yoration could partments of the question. We think that the de vut, but the concrete was lowered in hopper-bottomed boxes. 
not get any land for irrigation | s and i e tails here given are quite a sufficient answet to those | The topping of the blocks was done in lengths of four tiers, or 
had to fall back on the ash-pa who have hitherto endeavoured to disparage their | 25 ft- The plank casing was supported by struts fixed to wal- 
: =i whe a efforts. and to throw cold water on a system which | !°8* bolted to the gantry piles. The concrete was mixed on the 
From a report and explana , we om : - : spot, and thrown in. The proportions were 6} broken stone, 
Hewson, the | h surveyor, and Mr. Har has evidently worked well, | 24 sand, 1 cement, and stones from } to 1 cubic foot, equal to 
ce », the manager he manu ! ve learn | about 1 more, making about ll to 1. The stability of the 
t the ave old privy system i " | blocks was tested by leaving five tiers untopped from 
f the sure v1 per every 1000 rHE SOUTH JETTY. KUSTENDJIE | September, 1872, to July, 1873, at the then extreme end of 
a , : ak eieal Bon ane al? esti a= the menting of tha Enatitalien of Civil Beatmeem, held | the work. They were exposed to very heavy seas during the 
per and the lowe ‘ . whey a . : P winter ; but none of them were disturbed, except by ordinary 
wa wud this was regarded \ tional, yet | on the 15th instant, Mr. Thomas E. Harrison, President, in| Jetiement. To secure the end of the jetty from excessive 
> La the chair, the second paper read was on The i.xtension of | ~ : 
t will | 1 that the « na the BR tik Gantt Sats , cond Tu - he Me. George | Settlement, the soft bottom, beneath the last seven tiers, was 
yatem has been bat 19/. per 1000 for the remova ee fon Rofl etty at Rustendje, turkey, by Air. George | pmoved to a depth of from 3 ft. to 4ft. by dredging, and 
1d disposal of the night-soil and ref Che re : Pais rm . ee ee ee blocks were placed as a footing to the last three tiers. The 
: . ‘ : is jetty, | qe guses "aig eis rach length of topping was 200 tons. The total 
oat 4 ne-third of the bor which 18 till | was protected gales by a mole of pierre perdue and weight of once Bg 9n2 ppm Rene 
' e aa - S y ® . . length of the pier was 253 ft. 6 in.; and the total cost, in- 
under the old system of rer ul, | t 208 or | conerete blocks. The design for the extension was governed | (4 ig that of the plant, had been about 13,0001 The blocks 
st the rate of G4/. for every | persons during | by the following points. It was to be i_* ves - break- | in every case settled vertically, without disturbing the line 
is74 _ _— wet oe ‘ ae othe a : %; , aa a ' | of direction, the only effect of settlement being to open the 
it avp that a steadily increasing'sale of th pee ween re Heat eee eee a Bee Oe aE. | toints of the conerete cap ; and the slight openings at these 
. aged lln sa aoa . "y ‘ und loading-berths were to be interfered with as little as pos points could easily be filled up with cement. The original 
mani s experienced, and that the largest ¢ ible. These consi lerations made large conerete cKS | design was by Mr. Liddell. The work had been executed by 
torn express their full satisfaction with the results | necessary, and restaieted ye Bc tay nate a ag ; the author for the Danube and Black Sea Railway and 
of their produce. The rporation col emtiy | So ee ee eee ae The design | Kustendjie Harbour Company, Limited. 
ee ; 14 ial sdopted was that of concrete blocks, weighing about 50 tons ‘ 
anticipate not only an increased Gemand DUt also @ | od astir r upon pierre perdue. The blocks formed an in = = 
higher price for their product tegral portion of the cross rection of the work, and were ir pietieinie a : SS 
Che tollowing Tabl ves a variety of interesting | tiers of four, lying evenly one upon the other, each leaning rHE DUTY OF PUMPING ENGINES. 
fig for the pre t year, a pared with t back upon the preceding tier at an angle of 47 deg. 45 min For many years, an annual record of the performance of 
precedin since the ash-pan t was adopted, , with the horizon. The bottom blocks, 15 ft. long, were at a | pumping engines in England bas been kept, which is tech- 
- j _ ’ and lepth of 16 ft. below the surface of the water. All the blocks nically called a “duty” record The accuracy with which the 
In each item there has beet - rease, al were 6 ft. high and 5 ft. wide; and the top of the work was | work done by a pumping engine can be ascertained, makes 
now two-thirds of horough a r this sys 1] ft. above the water, and 12 ft. wide Three roads on the | a comparison between the results of different engines very 
tem 1 jetty accommodated trollies 26 ft. long, the blocks being | simple and reliable. The quantity of water and the height 
to which it is raised being known, this comparison depends 
upon the amount of coal used for a certain amount of work. 
s ( ete Ma es lites This is reduced to a common standard by first ascertaining 
7s = Se the number of pounds of water raised by the use of 100 Ib. 
Year Ending 4 > ~ = Gross Expen Manure Net Cost of coal, and then multiplying this number by the height in 
~ 3 F 2 1°86 siture. Made. | feet to which it is raised. The product is the duty expressed 
= - =. 5 | in millions of pounds of water raised 1 ft. high with 100 Ib 
? rf) “ a J = ~ (ei lof coal. The same result may be stated in the number ot 
_ — a eS | er 5 — | thousands of pounds raised } ft. high with 1 Ib. of cox! 
tons. | tons s , £s. d esd £ s d This is called the foot-pound duty. A duty under the first 
l Marct l 6il r 104 iz q 694 17 ¢ 7 i is (| | form, which is the one generally used for water works er- 
’ l, 107 6 i ) can Ott i 11.776 j , 72 138 it ; 167 18 7 | gines, of 50,000,000 would, by the second form, be express¢ i 
| as a duty of 500,000 foot-pounds. If the measurements are 
! l eo) bolo 74 ) 5 213 | Oi le 3 {15 9 | aceurately made, and the observations correctly taken, the 
) 1989 1 , ‘ , Ra ‘ 63 611 2 l 637 10 10 economic value of different forms of engines can be compared 
| with each other with great exactness. 
1 yrce li S407 | 154 7287 | 106 24 3 7 | 4409 1 - 634 12 This test does not, however, express the merits of an en- 
z vs j gine as regards its cost, reliability, or durability. 
® Inerea 171 which 165 were for n see | What is ealled a duty trial, is, in most cases, confined to 
}atrial of a few hours’ duration, under the most careful 
In respect to the sanitary « lition of the town, | moulded upon the trollies on the outer roads. The timber | handling. To be fully aceredited, an engine should be abl 
appears to have been never before so good, | Stes, of the moulding boxes, the T-irons for stiffening the to show a good continuous result, in cag to a short 
tching. Ob & tnieed the decth unt nd the | ° les and the t -rods for holding them together at the top, duty trial. Of course, no engine - _ ea high continou- 
=f aGesd, ' 3 » \ were all separately and easily remova A travelling plat- | 0Us record that cannot show a high duty under trial; but 
} sl causes of death. With atotal population of | form, wide enough tof up the space between the two rows | it is also true, that an engine which can show such high duty, 
Yo , the deaths were 1565, the rate per 1000 was f blocks, occupied the middle road, and upon this platform | B&Y be of comparatively small vaiue for water works pur- 
(83. the number of from 1otie diseases | the concrete was mixed by hand. A description was then | Poses, by reason of excessive cost, liability to derangement, 
was 118, and the zymotic ra per lf 00 was only 1.8, | given of the construction of the blocks, of the arrangement | and expensiveness of no era . oe . is, that 
The tedmetion ofthe death mate hen heen vere re- f lifting bolts to insure the tiltmmg of the blocks to the} prudent hydraulic —— od = wb - to an 
markable since th "> + ws aden , | proper porition when lifted, and of their subsequent removal. | isolated duty test, unless fortified by a record of good current 
Harsable since the ash-pan system was adopted I'wo tracks of broken stone were placed before, and one of | petformance. Be 
In 1869 it was 29.48; in 1870, the first year of its sand and one of cement behind the platform; the sand and | { give an example of the way of cal ulating duty, adopted 
! tion, the rate fell to 26.49, and successively tone being passed by baskets inte empty cement enske, | the Newark test in 1870, of the Worthington Duplex Ex- 
fell until 1874, when it was only 20.83. as above | ** anding upon the edge of the platform, so as to insure the | @me mm us there Fest 
tated It is evident, therefore, that the introduc- se of regular quantities The stone was raised and broken ‘ P wan ee dag 
, f+ at dentaaen Tete gaindinadh ts eihandt tone by contract ata cost of 2s. percubic yard Most of the sand | “rea 0 “as , . ib. Plune inl 
A a nas im 3 ‘ in was brought by vessels as ballast ; but when a suitable supply Plunger. in Ib. old. , Plunger moved. Duty. 
pe ! t of the health of the town I toch- failed for a time, it was procured from the seashore. With | 373.85 sq. in. x 75.68 = 28,203 x 1,908.4 —77,157.840 
i ! sn h below that of Oldham. Bolton strong sharp sand the proportions used for the blocks were 5} i "“” Coal consumed, 400 1b. per hour ie 
und acd nt towns, where the privy and midd broken stone, 2} sand, and | cement. With the native sand | or in another way, thus: 
aveten wre still in operation, these quantities were altered to 5, 2, and l. The gantry, carry- | Cubie feet we 
Ihe question of healt! fected by tl . ing a travelling winch, was of timber. The piles, sills, and| displacement Strokes Lb. cub. ft. Height 
jucstion CAIN AS AT ‘ y she ln I- | rail-bearers were of creosoted red pine, and the uprights and | per stroke. per hour. of water. in feet. Duty. 
facture of the manure is one of great i iporta braces of Transylvanian white pine. The piles were driven, | 10.4042 x 2,722 x 62.5 K 174.52 77 358.478 
[t appears that the health of the workmen is good, uatil, being upwards of 6 ft. in the ground, they did not Coal consumed, 400 Ib, per hour. —e 
l with regard to the population immediately > ee re than 2 in. under the blow of a 12-ewt.monkey | Algo, the following formula adopted by Frederick Gra‘! 
ro ling the works, alt) t} utter ar tuat falling 12 ft. The piles were 12 ft. upart; every third pile Esq., Chief Engineer, Water Department, Philadelphia, for 
in t heart of the town, the death rate of the census | ~ 1s rade fast to an anchor, and four or five bays we re erected | thy engines under his charge : 
. . at a time, the timbers being taken down and carried forward | >» ¥ x H 100 
(upul BF wed in 1874 « y as if.ib per LOUO as the work progressed. The blocks were pulled forward as | Px : . = Duty. 
Z tie diseases in this district are almost unknown, | far as a traverse, at the end of that part of the old jetty upon F 
nly as 0.74 on the populat which they were built, by a winch fixed underneath the tra- | Wherein P represents pounds of water delivered per stroke 
| utte ition of the He lth Committee has been | °°: and thence to the gantry by an ther winch placed | as ascertained by measurement of the plungers and calcula- 
) steadily given to the 1 ual icf alltar eben upon the blocks already lowered. While the second winch | tion of their displacement : V, the number of strokes marie 
, vp a ie . . : au was pulling the block from the traverse to the gantry, the | during the trial: H, the head pressure in feet, imciuding 
OF Cineass, SHER GS Ua disconnexion of house drains, | first was employed in moving forward the remainder of the | friction through the main, as ascertained by gauges placed 
islopstone pipes from the sewers, upwards of | row, to make room for the empty trolly bebind. Stones of | on the ascending main just beyond the air chamber: F, the 
$00 of these having been thus remedied It seems }§ to | cubic foot were thrown over the bottom, and arranged | number of pounds coa! actually consumed during the tria!, 
now to be considered by the inhabitants generally. previous t the leposition of the blocks. The block, having | not deducting ashes or clinkers ; neither reckoning the coal 
that houses directly connected with the sewers are | Z*®2 While been br yught over the spot on which it was to be | used in getting up steam ner banking fires. 


placed, was tilted up on edge by the act of lifting, and as 


It is evident that the annual result must, for many rea- 


, ! . e j — . on 6 . . - . : 
unhealthy, and in all new property and new streets | soon as it hung free the empty trolly was drawn from under | sons, be comsiderably lower than that obtained in a short 
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ANNUAL DUTY OF PUMPING ENGLNES, been the effect of the Thames embankments as yet constructed 
Based upon the Quantity of Coal used at the Engine Houses for all Purposes, as stated in the Official Reports of the | ©® Walker's lines by Sir Joseph the Metro- 
Works Named. politan Board of Works, ing Which even amongst 
1 2 3 4 6 ? 9 those having the best ——— of a 
— — s eraaegaae ponies pny to be relied on, a very diverse one existe. 
4 } | §£4 24 Embankment Commissioners gave guarded opinion 
2 | | i Sa2 82° as to the results to be antici and su 
3 | £25 Een that if detrimental, compensation reservoirs t be 
eyes ¢ Works ee a Ge Benning Time | “Og 63 provided to store tidal water and return it on Re- 
ee j . | eos Fes servoirs of this type were constructed about sixty years back 
| | Seen i, 324 lee the Channelsea River, a tributary of the Lea, with seif- 
9 2-3 g522 | acting vertical swivel pivot gates to the sluices, but the 
= ban | Zz-"~ 9 | 4-"™~ | were seldom or never used, have long grown into nentete 
- aaa ey eee oe . T .amaneene © | seeriar | and are pro to be abandoned by the Lea Commissioners 
964 ‘ por deg #336 108.454 | 35.937 610 | Under their last Bill. Has, however, the abstraction of the 
, 18 . | o'777 817 B49 50 acres or thereabouts reclaimed by the Thames Embank- 
1863 | 18} | 3, 168,760, 609 i } ments in front of Whitehall, the Adelphi, &., and along the 
1869 | 234 5 ate ase 576 ; | Lambeth shore and at Chelsea, covered at high water by a 
1870 | 2 I 6,301, 146,720 | mean depth of 6 ft. of water, representmg about 306,000 tons 
}87 | 7 110 16.050 929.189 i : “ 
Ss at ‘ oe 77 39 fon ae i jr son'sag | Of water passing down upon the early ebb, produced any 
Brook a J —_ pee See ad sbor euares Eos | sensible effect? or has this been compensated for by the 
F | 4 | 22 hours per day | 97% 4.459, 286.139 | 45 829.968 | dredging of shoals and deepening of the lqy-water channel 
1848 ‘ 44 bh | 177 3.973, 383,947 | 5,362 | below, or have the embankments th ives compensated for 
1969 55 7 . 77 . pr | this abstraction by raising the tidal colamn, and causing the 
4 : + “~ pled rp nt Ml MEH 39.90% | high-water level to reach higher up ia the reaches above this 
7 » tat yo me 79.2 08 4 : 
a 1 ae ae a ay tear ta ape = my | work, and so produced an equivalent for the water formerly 
1889 : 2 i.64s8l0 325 | 3991800 | 33 291'¢12 | overflowing the reclaimed slots. Two very opposite opinions 
1871 238 @ 2’ 300 150.805 4,383,900 36.603 496 | are held on this subject ; some argue that not only does this 
1872 2,605,899,060 | 4,958,800 | 41 352,222 | abstraction deprive the river of a valuable tidal scour it 
Mon 1874 42 17a 685,296,652 | 2512,600 | 23.457,084 | formerly possessed, but that the narrowing of the channel by 
Lowell 4+ : 196 see |S rigs | _ 255 | these embankments absolutely stops the tide and prevents its 
Delaware, Phila ae _ oo Liss 131 144 | 3105000 | ¥5 898700 | lowing so high up the country as formerly; on the other 
' Wed . shours perday | 230 "727 424780 661.900 | gs'as9 246 | hand, ot is argued that compensation is afforded by a pro- 
: aim ) 22 da 250) 190.015,200 2,517,500 | 20.995 950 | longation of the tidal action upwards and its acceleration and 
I Cornish 1811 hours late | 369,673,750 | 4,068,500 | 33.931,290 | raising. That the embankments can have little inflaence in 
, 11h. 6m. p lay 144) aus 707,175 nytt ne 9 | stopping the tide, is evidenced by the fact that the minimum 
| Hh | He us ian | ae | 37 | width of 700 and emmequout arma. dey of 1 fea 
: , 146 612900 | 4.423.800 | 36.894 492 | low water, existed prior to these works at the Millbank Peni- 
ae? , 1935 hours 164 coat 169.375 | 4,695,300 | 39 rh tentiary Embankment which had gauged the stream for thirty 
251 1o4 768,786,975 | 5,587,700 | 46,184418)| years prior to their erection. Thatthe embankments are 
1869 p42 164 895,995,425 | 5,552,700 | 46,399,515 | recuperative and afford a compensation by raising the tidal 
i Lt 112 an 4 ryt yo column, in exchange for what is abstracted ; it may be stated 
Leet cr 4 ; : : | 5'asa'a00 ~ pea that assuming the surface at high water from Biackfriars to 
"7 gargs 160 i 7i4s70544 | 6.014.400 ) 50 p69.006 | Teddington is raised by Gin., a length of 19 miles on an 
, 19° 160 | 2213278794 | 6250800 | 52181672 | average width of 500 ft. the amount is about 700,000 tons, 
187] 160 } ‘ 5 729,500 | 47.782.362} or nearly double the amount abstracted. This amount of 
1 hou 160 i 7 5334 700 | 44491393 abstraction and compensation is really small when we con- 
I », Phils _ 276 d 40 | 255,888.405 | 4.602,000 | £9,549 089 | sider the enormous amount of additional tidal water admitted 
Ca ) | Worth luplex) § ow ihe | Gar oiaiso | #458400 | 4 ot? 30° by the removal of old London, Blackfriars, and Westminster 
7 19 hour 132 | 740:15L.600 | 6,454,800 3.833.032 | bridges, certainly six times the amount, thus, 
Selon " . is 196 | ott ~- ~ pong ~: “ on 20 miles x 500 ft. x 3 ft. average increased range = 4,420,000 
as G he are pei 4) | 126 sae 501,6 * - i Ay ood 5 tt O16 tone, 
‘Pt op ieemnman aan ad sasings 4'766,100 oy saan If causes existed prior to the removal of the old bridges 
15 ? 2173 4'974,000 | 41 /483'160 | and the erection of the Thames embankments in the sudden 
1874 65 das 2173 | 1 38.680 920 ge re of the river above bridge producing a lowering of 
slestown 1807 6 hours per day | 156) | 5b | 46,245,300 the tidal column upwards, the facts quoted in my first letter 
1868 bOg LbG+ Pez 000 | 658. 061.265 | Ty too | Loh26.860 | show that they have been removed by these modern engineer- 
+ oa . "a np ye «con antiae 6.499.200 = a Son | 198 omen which, if » on tg tidal — wer 3 have 
~“ rd 4380 480 ‘ay 4an'ars | 6689600 | 55 791 2¢q Caused some temporary trouble, have proved themselves, as 
1s 4 21 ~: ‘ 5.907.600 aeons 48.84 4 | 6,672,600 | 556 aes far as the embankments are concerned, Sibeomsenestiinn and 
; 6719 hou 1624 7,032,250 | 2,839,951,388 | 6,553,600 4,057. 024 | requiring no tidal accumulating reservoirs to store up water 
, i Ah per day 174,43 1 546,415 472,020,164 | 5,27 #3.997,670 formerly overflowing the mud foreshores. A consideration of 
iz ; lit sALT,LML 904,098,857 | py 12,254.64 the above will show that the estimate of compensation due to 
is74 | Fee Soa ne ? “! a ; aoe aon | s po “4 the embankments raising the tidal column might be very 
ty a P ee“ "Vargely increased, as the estimate of 6in. is only taken above 
—— wt _ a plane and nothing added for the fall of high water above 
trial. In the annexed Table will be found a number of these | the tidal wave, which at an early period had free range over | Westminster, which Mr. Simpson’s and the Metropolitan 
different results, computed upon all the eoal used during the | the large areas of the Essex and Keat marshes, now ordinarily | Sewers Commissioners’ observations would appear to establieh. 


year. Nobody can question them, unless the corporation 
reports upon which they are based are proved to be incorrect. 
They are certainly the best evidence we can command on the 
subject . 

Note to Colu 


the duty should therefore im- 
prove, as the running approaches to continuity. 

Note to Column 5.—It is considered correct to credit an 
engine with so much resistance from friction as may be pro- 
dueed by the movement of the water through the forcing 
main and supply pipes, as the amount of this resistance 
depends upon the size, length, and directness of these pipes. 
But no eredit should be given to an engine for the friction 
of its own parts, or for that of the water through the cham- 
bers, passages, and valves of the pump. 
is under the control of the builder, and oftentimes expresses 

na good and bad form of pump. 


loss in heating up material ; 


the difference bet wee 
It is sometimes difficult to get the exact numbers for this 
lumn, as but few reports make mention of the resistance 
st which the pumps work. 
Dory tx Pounps. (Column 9.) 
This result is obtained by multiplying the number of 
ons in column 8 by 8.34, which is the weight in pounds 
rallon of water. 


aval 
again 


gai 
ota : 
Hexzy R. Wortuiseror,. 

239, Broadway, New York. 


THAMES TIDES. 
To rue Eviror ov EXNGIneRRING. ; 
Sin,— My former letters have, by the aid of observations at 
various stations, shown the great development of tidal agency 
during the last forty years in the metropolitan portion of the 


river, | will now direct attention to its resultant beneficial 
effects. Respecting the origin of the embankments which 


now regulate the stream in the lower reaches there is little 
save speculation, their construction being alternately attri- 
buted to the Romans or to the Saxons, and they were extended 
by Sir Charles Vermuyden. The condition of the sand-banks 
in the estuary before their formation is problematical, but 
looking to the great depths at low water, from 40 ft. to 50 ft. 
in the lower reaches, the existing course of the river was no 
loubt the low water channel before their commencement, and 
the great conservative agent must have been then, as now, 


This element of loss | 


| 7 ft. below the level of the high water of springs, when the | It is only necessary carefully to compare the admirable 


river is in effect carried in an artiticial aqueduct above the 


to 4ft. the amount abstracted would amount to more than 


Admiralty charts of the river of 1830.33, corrected in the re- 


| marshes, the area of which amounts to about 30 square miles. | issue to 1868-71, to see the wonderful development of tho 
_ | Assuming they were covered by a depth of water of only 3 ft. | river by the removal of shoals evidenced by the continued 
] n 4.—It should be considered that an engine | 
running for short times, or at intervals, incurs proportionate | 


lowering of the low water level and of the river bed above 


80 million tons of tidal water shut out at high water of | the Pool. The removal of the old bridges was the first grand 


springs, or taking the length of banks as 30 miles and the | cause, but followed subsequently by numerous others, viz., 


| mean width of marsh behind them as half a mile, by 7 ft. in 


the systematic removal of the natural half-tide weirs which 


depth, the amount would be double, or taking half this width| kept back the ebb, such as the large shoal off Montague 
of marsh and two-thirds the depth, viz., 4{t. to 5ft., the | House below Westminster Bridge, which made its appearance 
quantity would be over 50 million tons, and the tidal water | 30 years back at low water, the Blackwall rocks and Dag- 
shut out by the modern embankments about 700,000 tons, | genham shoal, and others in Woolwich reaches and elsewhere, 


would be about the one-seventicth part. 


| having on them at low water only half the normal depth of 


The tidal waters now operating above Gravesend may be | the surrounding river, resulting in an extraordinary develop- 


thus stated : 
London Bridge to Teddington 20 miles x 
500 ft. wide « 10 ft. range = 
London Bridge to Gravesend, 28 miles x 
1500 ft. wide x 15 it. range = 


tons 
14,732,143 
92,812,509 


107 644,643 





Total tidal column = 


ment of the flood and acceleration of the ebb, the great and 
grand result being an earlier and longer flood accompanied 
| by an increased altitude and a shorter, lower, and, therefore, 
| greater scouring agent on the ebb. 
| Five centuries back the time of high water was reckoned 
| three hours after the moon's transit, now two hours after, the 
| time of high water having been accelerated one hour ; sm 1700 


Thus a quantity equal to one-half the present tidal column | the flood tide commenced 3 h. and 50 m. before high water, 


above Gravesend was shut out by those early embankments. | now 5} h., 


nearly 1§ h. gain, or earlier tide ; in 1530, high 


Now assuming they raised high water 12 in., they would | water at London Bridge was 1 h. after Sheerness, now if 


| return as an equivalent, say, 


| 50 miles x 1200 ft. x 12 in. = 8,910,000 tons. 


a gain of 30 m. in forty-four years, due mainly to the removal, 
ot Old London Bridge, the sectional area of whose waterway 


In effect one-sixth of the amouot abstracted. They must, | was 7300 superficial feet as compared with 17,600, the area 


however, have returned a much larger proportion by deepen- | of the present structure. 


The old bridge, dae to ite massive 


ing the low-water channel and increasing the range upwards, | piers and projecting starlings, acted as a partial weir; spring 
but it is impossible to hazard a conjectare as to the quantity. | tides rose 6 in. higher on the lower than upper side, resulting 
It may be well to observe here in reference to the quantity | in a step down of high water from time not being allowed for 


of land water operating on the river, that the estamated 
quantity of 1337 cubie feet per second over Teddington Weir 
equals 3{ millions of tons of water daily, of which the pre- 


sent quantity supplied tothe London water companies appears | 


from Major Bolton's last report to be 72,432,233 gallons, or 
323,358 tons, i.e., one-tenth of the whole; this whole quantity 
over the weir, however, is only equivalent to less than the 
one-sixtieth part of the daily suppiy below the weir, or one- 
fourth the amount above bridge. The future improvement 
and development of the resources of the river are dependent 
on works that will inerease and not check the tidal range, 
that will regulate the widths and depths of the low-water 
| channel and generally eneourage the tide upwards, one sub- 
ject connected with which is of great interest, viz., what has 


it to attain the same height above as below, and at low water 
there was a step downwards below bridge, and a greater 
hindrance to the ebb due to the “ starlings” formed of a nest 
of piles projecting beyond the piers, and a fall of from 3-ft. ta 
5 ft. was the result. iby the removal of this and the other old 
bridge, the tide now flows 12 in. higher, and ebbs 4 ft. lower 
above bridge than in former years, adding in effect about 
25 per cent. to the tidal volume, 

The low water has been lowered all the way from London 
Bridge to Teddington, viz., 4 {t. at London Bridge, 3 ft. 6 in. at 
Westminster, 2 [t. 6 in. et Battersea, and about 2 ft. at Ted- 
dington; the level of high watef below bridge is much the 
same as formeriy, but the increase in altitude is 12 in. at 





Battersea, which, added to the depression of low water, there 
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gives an increased op of 9S 6 in.; the ebb current is 
eo uently increased. this, sided &@ systematic ‘ 
aredging of shoals, has produced « ing progressive DAVIS’S MINING DIAL. 
oe ep i OE tA, yas om We publish an illustration of an instru- 
enell funds disposal Conserv ment lately perfected by Messrs. Davis 
weno ¢ oe rote. ie and Son, of Derby, and possessing many 
As regards the quan increase of range, an examination | advantages over the ordinary Hedley dial. 
of the last issue of the Admiralty chart gives even a higher | In this latter the vernier cannot be used 


result than estimated in my letter of 
fall of high water from London to Sheerness of 3 ft. 
lieu of 3 ft. 6) im. for springs, and a fall of 3 ft 
lieu of 3 ft. for the fall of high-water neaps—the same fal 
for-half tide range, vis., 14 in. ; but the low-water neap dif- 
ference is 18 in. lower in London instead of the same as at 
Sheerness, and low-water springs 11 in. lower in London in 
liew of 13 in., and the mean low-water difference in favour of 
London 14 in. in _ of 135 a arising 
from a variation in the mode of estimati neap ranges. 

It is, however, difficult to tie ae Gpetent ranges, 
given as 17 ft. 6 in. for springs and 1° ft. 6 in. for neaps, or 
14 ft. average range, whereas a series of nearly three years’ 
observations (1842-45) show that the range of tide there 
thirty years back averaged 16 ft. for the entire year. An 
analysis of these tides (1843-44) shows that during those 
years the mean spring range was 19 ft. 2 in. and that of 
neaps 12 ft. 6 in., and the mean half-tide range was 11 ft. 
8 in. below Trinity as compared with 10 ft. in London and 
11 ft. 2 in. at Sheerness. At that time low water of springs 
would therefore be lower at Gravesend than London by 6 in. 
and Sheerness by 20 in., whereas the ranges given in the last 
chart would make Gravesend low water of springs 4 in. 
above London and that of neaps | ft. 5 in. above and the 
mear low water would be 10 in. above London low water, 
and respectively 10 in., 1 in., and 5 in. lower than the low- 
water springs, low-water neaps, and mean low water at 
Sheerness. 

I am, Sir, yours truly, 
J. B. Repmay, Memb. 1.C.E. 
11, Great Queen-street, Westminster, 8.W., 
December, 1874. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp1 oven, Wed x 
The Cleveland Iron Market. — Yesterday there was a 
thin attendance on ‘Change, at a and very 
ly 


A 





little business was done. The market was decic flatter. At 
this season of the year there is generally a weakness in prices, 
but yesterday the downward tendency was marked. There was 
aconsiderable difference in the quotations. A merchant de- 
clared to our representative that he would sell pig and finished 
iron at the following prices: No. 3 Cleveland pig 61s. per 
ton, No. 4 forge 56s., white 63s. delivery this month. Rails 
71. per ton, angles 8/. 10s., plates 9/., and crown bars 8/. 10s. 
per ton less 2} per cent. For delivery in January No. 3 
Cleveland pig can be bought at 60s. per ton. Within the 
last few days puddled bars have been offered as low as 
51. 2a. Od. per ton. 

The Finished Iron Trade.—lIn illustration of the condition 
of the finished iron trade, we may state that at the Cleveland 
iron market yesterday 10,000 tons of Welsh rails were 
offered as low as 6/. per ton f.0.b at a Welsh port, and did not 
find a buyer. Itis said that these rails cost more than they 
are now offered for. Although there is a speciality about 
those rails, yet the fact that they are in the market at such a 
low figure shows that there is neither a demand for nor 
speculation in rails. Most of the large rail miils are off for 
want of orders, and a great number of men are out of employ- 
ment. At Darlington, Stockton, Middlesbrough, and Bishop 
Auckland, there is such an amount of distress amongst iron- 
workers and others, that relief committees are kept fully 
oceupied in obtaining assistance to prevent many families 
going into the workhouse. 


The Coal and Coke Trades.—In the coal and coke trades 
there is little alteration. Manufacturing coal can be bought 
at Ss. per ton, and it is expected that prices will be lower. 


Engineering and Shipbuilding.—On the northern rivers 
there is still a good deal of work on hand at the various ship- 
yards, On the Tees the builders are so busy that they have 
sufficient orders to occupy them fully for several months. 


The Future of the Iron Trade.—Many inquiries are made 
of experienced ironmasters and merchants as to the future of 
the iron trade, and more especially as to its probable condi- 
tion during the year 1875. Several of the leading com- 
mercial men of the North, whose opinion generally is worth 
having, say that on this question they have no opinion, and 
that it is impossible to predict with any feeling of assurance 
that trade will materially improve during the next twelve 
months. There are others, however, who are more hopeful. 
They believe that the present depression will most likel 
continue till about February or March, when inquiries will 
begin to be made for finished iron, and that by May next a 
large number of rail orders will have been placed in the North 
of England, and that consequently trade generally will be in 
a fairly healthy state. It is earnestly hoped that these pre- 
dictions may be realised. 


Lospow Association oF Foreman ExGinemns asp 
Draventsmen.—The twenty-third annual meeting will be 
held at the City Terminus Hotel on Saturday, January 2, 1875. 
On this occasion the balance-sheet, together with the auditors’ 
report thereon, will be p ted, a President, Vice-President, 
and other officers will be elected, and the out-going Presi- 
dent (Mr. J. Newton) will deliver an address. The twenty- 
third anniversary festival of the institution is now definitively 
fixed for Saturday the 13th March, instead of the 20th 
February as previously announced. Mr. John Hicks, M.?., 
has consented to preside on this latter occasion. 





in conjunction with the needle, without 
first clamping the body of the dial, which 
involves a loss of time, while the repeated 
operations of clamping and unclamping 
induce wear, and throw the instrument out 
of adjustment. 

The improvement in Messrs. Davis's dial 
consists in the addition of a plate under the 
body of the instrument, which projects be- 
yond the body, and the circumference of 
which is divided into 360 deg. This plate 
is clamped to theball-and-socket joint, and 
remains rigid. The swing sights move on 
axes fixed to the body, on the outside ring 
of which is attached a vernier, which reads 
upon the plate A to three minutes. By this 
arrangement, on taking a sight the angle 
can either be read from the vernier or the 
needle. The figuring of the needle ring is 
reversed, that is the east and west points 
change places, so that the angles are read 
off correctly, and the figures on the vernier 
ring are so arranged that the reading of the 
needle and the vernier ring coincide. An 
effective mutual check is thus established, 
and any error arising from incorrect read- 
ing, or from any local attraction is readily 
detected. Accurate surveying with this 
instrument can thus be relied upon, so far 
as the magnetic bearings are concerned. 

The are shown at C works as in the 
ordinary Hedley dial, being fixed at the side 
of the instrument, so that it can be easily 
read at any time, and is not in the way. 
One great advantage possessed by this ar- 
rangement ia, that if the instrument be out of 
adjustment, the error is at once detected by 
comparing the needle and the vernier 
readings. 


NOTES FROM THE NORTH. 

Guiaseow, Tuesday. 
Glasgow Pig-Iron Market.—During the last few days 
there has been no new feature of any importance in con- 
nexion with the pig-iron trade except the reduction in price 
from 84s. 6d., which was the closing quotation last Wednesday, 
to 82s. 3d. sellers, and 82s. buyers, yesterday afternoon, and 
8is. 3d. to 81s. this forenoon. Makers were unwilling to re- 
duce their quotations on Friday and yesterday, but to-day 
they showed a more willing disposition to go with the tide so 
far as the price of warrants was concerned. A business 
was done to-day at the reduced rates. During the latter 
part of last week the stock of pig iron in Messrs. Connal and 
Co.'s public warrant stores was increased at the rate of from 
400 to 5600 tons per day, and on Saturday it amounted to 
81,619 tons. Three of the brands of No. 1 iron—Coltness, 
Langloan, and Calder—which were quoted at 100s. last week, 
are now down at 95s., which is also the quotation for Gart- 
sherrie, Summerlee, and Shotts, otherwise there is no ma- 
terial change to note in makers’ quotations. Last week's 
shipments amounted to 7324 tons as against 9156 tons in the 
corresponding week of last year. 


. The Malleable Iron Trade.—This branch of the iron trade 
is in an exceedingly dull and unsatisfactory state. Sales are 
being made — at rare intervals and for small quantities, 
while the hopeful feeling that trade would improve towards 
the end of the year has entirely died away. The dulness has 
now become chronic. Severe competition for orders causes 
a continuous slipping away in prices, which are already now 
below a remunerative point. 

The Dispute in the Shipbuilding Trade.—The strike among 
a portion of the ship carpenters and joiners on the Clyde 
has now quite terminated. After learning that the em- 

loyers were willing to modify the reduction from 1d. per 
com, as originally announced, to $d. per hour, the men took 
a day or two to think over the matter, and finally resolved 
by a large majority to accept of the modified terms. They 
are all now — at work, at least so many of them as the 
employers had room for. 

Miners’ Delegate Meeting.— At a meeting of miners’ dele- 

ates, held in Glasgow to-day, from the ci organised 

ricts of Scotland, Mr. McDonald, M.P., announced that 
he had recently had an interview with the Home Secretary, 
by request of that gentleman, and that, among other things, 
the question of legislating regarding gunpowder in and about 
collieries was seriously discussed. The right honourable 
gentleman — to miners having to carry home and 
store their supplies of gunpowder in their own houses, and 
he is Gayest to make it compulsory on the part of mine- 
owners to provide suitable magazines in connexion with all 
collieries where that explosive material has to be used in ordi- 
nary workiog. 

The Highland Society's Forthcoming Show in Glasgow. 
—Ata meeting held in Glasgow last week regarding the 
great agricultural show which is to take place im this city 
next summer, Mr. Fletcher N. Menzies, the Secretary of the 





Highland Society, mentioned with regard to the implement 
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| department, that it was proposed to give ‘special premiums— 


which would be awarded on the report of the Implement Com- 
mittee—for machines for thinning turnips, and machines for 


quis manures. That idea had been adopted in conse- 
quence of the scarcity and high price of labour in the agricul - 
tural districts. 


The Dumfries Peat Fuel Company (Limited).—In their 
first annual report the directors of this company state that 
they have laboured under peculiar difficulties—proprietors of 
mosses withdrawing proposals after several months’ negotia- 
tions, conflicting statements as to the merits of various peat 
machines, and the organisation of another peat company in 
Dumfries. They had acquired a moss, however, 450 acres, on 
a 21 years’ lease, in the parish of Rothwell, and commenced 
cutting in May. Those cut in June were ready for fire in 21 
deze and altogether 371 tons were cut and dried at a cost of 
631. 15s. 10d., or 7s. —_ being 73/. 1s. 2d. profit on the 
cost of labour. All peats were cut with the spade and 
dried in the open air; as it was deemed inexpedient to pur- 
chase machi in the mean time. The company are unable 
to deliver peat in Dumfries under 15s. « cart. 


NOTES FROM THE SOUTH-WEST. 
Water Supply of Frome.—A scheme for improving the 
water supply of Frome has been abandoned for the present. 
The project would have involved an outlay of at least 20,000/. 


Station Accommodation at Cardiff.—We understand that 
the Great Western Railway Company have determined to 
proceed with the erection of a new station at Cardiffin March, 
whether an arrangement is arrived at with the Taff Vale 
Railway Company or not upon the subject. 

Blaina Ironworkers.—A novel strike is reported from 
Biaina, the strange feature consisting in the motive, which 
is alleged to be due to the non-supply of top-coats to certain 
workmen. Six of those in the sto have, in 
consequence, been at the Tredegar police court with 
absenting themselves without, having given proper notice. 
The tors did not press the charge, and the defendants 
a only 1s. and costs, in addition to rg pee to 

L to covering the damages which had resulted 
= their conduct. 

Yew Works on the Great Western.—The estimated ex- 
penditure for new works on the Great Western Railway for 
the half-year ending January 31,1875, is 323,012/. This ex- 
penditure has been made upon new stations, new sidings and 
increased accommodation, locking junctions, ints and 
signals, mixed gauge arrangements, new engine sheds, &c. 

Welsh <5 Traffic.—In the course of the half-year 
now rrr te hire Railway Company has ac- 

uired 88,2537. against 90,3601. ; the Rhymney 53,8011. against 
30,7254 ; the Cambrian 95,8100. against 90,0%4/. ; and the Taff 
Vale 207,7201. against 187,429!. 

Ni Tramways.—Colonel Hutchinson has made an 
inedion a the Newport traraways. It is expected that 
his report will be received in a few days, and that then cars 
will be run every ten minutes. 
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COCKBURN’S EQUILIBRIUM SAFETY VALVE. 
CONSTRUCTED BY MESSRS. D. COCKBURN AND SON, ENGINEERS, GLASGOW. 
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In the concluding portion of the report on “ Safety 
Valves” recently made to the Institution of Engineers and 
Shipbuilders in Scotland, and published by us on page 
463 of our number of the 11th instant, reference is made 
to an arrangement of valve blowing into the sea 
without any increase of pressure. This arrangement is 
illustrated by Figs. 6, 8, and 9 given on the page just re- 
ferred to, these sketches being reproduced from the com- 
mittee’s report, but the report itself contains no detailed 
description of the valve used, while the views given are 
drawn to too small a scale to explain some points in its 
construction properly. Under these circumstances, com- 
bined with the fact that the valve has been a very suc- 
cessful one, we have thought it advisable to illustrate 
and describe it more fally. 

The valve in question is one patented and made by Messrs. 
D. Cockburn and Son, of Crawford-street, Port Eglinton, 
Glasgow, and the annexed Figs. 1, 2, 3, and 4 show three 
varieties of it. A description of Figs. 1 and 2, which refer to the 
valve fitted up with the silent discharge already mentioned, 
will serve to explain the whole. This valve, which is 1}4 in. 
in diameter, was applied to the boiler of the steam yacht 
Griffin, this boiler being worked at 60 1b. pressure, and 
having three furnaces containing 50 square feet of fire- 
grate area. The steam escaping through the valve was not 
discharged freely into the atmosphere, but was led down 
through a pipe and discharged through the vessel’s side 
below the water line. The arrangement and details of this 
discharge pipe are shown by Figs. 6 and 9 on page 463 of 
our number of the 11th instant, already referred to. Not- 
withstanding this arrangement of the discharge, and the 
large fire-grate area, this valve was found capable of pre- 
venting any accumulation of steam pressure beyond that to 
which it was loaded. The manner in which this result is 
obtained is as follows: Referring to Fig. 1 it will be seen 
that the safety valve proper, B B, is an ordinary valve with 
feather guides and bearing upon a narrow flat seat. Below 
the flange carrying the seat of the valve is formed a 
chamber C, and the feathers of the valve are prolonged 
downwards so as to carry a disc A A, which nearly fits an 
opening formed in the bottom of the chamber C. The result 
of this arrangement is, that on its way to escape through the 
valve when the latter is lifted, the steam has to pase through 
the narrow annular space 0 O, and in doing so it becomes 
wire-drawn, causing the pressure in the chamber C to be less 
than the boiler pressure. The upper side of the disc A is 
thus, as soon as the valve opens, exposed to a less pressure 
than the lower side, and thus the valve as it lifts is assisted 
in opening by the excess of pressure on the under side of 
the disc A. 

The disc A has a thickness equal to the lift of the valve, 
and its periphery is turned to such a form as to increase the 
annular area O O as the valve rises, the ratio of this increase 
varying according to the way the valve is loaded. In the 
case of the valve fitted to the Griffin, the bottom disc was 
originally made as shown at D, Fig. 2; but this form, 
although suitable for a spring-loaded valve discharging into 
the atmosphere, was found not to give sufficient lifting 
power to overcome the resistance of the water in the case of 
the discharge below the water line. In this latter case it was 
found that, when the valve commenced to rise, a good deal 
of power was required to set in motion the water in the 
pipe, and hence a disc was applied having the edge formed 
as shown at E E, Fig. 1. This form was found to answer 
perfectly, as we have already stated. While speaking of 
this silent discharge, we may mention also that it was found 
necessary to fit to the pipe an air valve opening inwards to 
prevent the waste steam pipe, &c., from being filled with 
water when the blowing off of the steam ceased. 

Of the remaining figures, Fig. 3 shows one of Messrs. 
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Cockburn and Son’s valves loaded with dead weights, and 
in this case it will be seen a different form of relieving 
disc is employed ; while Fig. 4 shows a spring-loaded valve. 
Of course other modifications can be arranged to suit 
various circumstances, Altogether Messrs, Cockburn and 
Son’s valve is a very simple one, and it appears in the 
recent trials to have shown an efficiency which entitles it to 
special attention. 








PROTECTION FOR INVENTIONS.* 
By F. J. Baamwett, C.F., F.R.s. 
(Continued from page 483.) 

Bur in the large class of inventions, where the product is 
an improved one, and the very inspection of it reveals the 
improvement, secrecy is obviously impossible. Let me, as an 
illustration, refer you to the Giffard injector. This invention 
(to which I shall again have to allude) is one applicable to 
the supplying of steam boilers with their feed water, and re- 
places the steam a formerly used for that pur- 
pose. The very first ieal engi into whose hands 
one of these injectors came would take it to pieces, and at 
once ascertain the nature of its construction. In such an 
NS ee ee en ee 

ure. 


facility for bringi . 
but Cbeere itt Mot among 


and being possessed ev 
vention to a commercial reat; 


last, was wholly with smelting operations, he 
was the ofa 

so much for i , was in the manu- 
facture of musical instruments; and the eo 
nator of the electric hed nothing to do with 


visual telegraphs in use in his time; Bessemer, who has 
* Paper read before the Society of Arts. 











way connected with that 


oe pes tere “dae can readily see why this should we 
person w up to pursue any particular 
ep gags has even — a kaveledge - 
to appreciate merits prinei of the 
processes he was taught to follow, been trained in the belief 
that “ certain ends are to be obtained by particular means.” 
Under such circumstances, it is difficult for even a powerful 
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with the same broadness of view, 
grasping the true principles 
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for the first time ; and thus 


the man untaught and unprejudiced in the art is more likely 
is one who has been 
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be most unlikely that he should attempt 
8 process whigh had for its object the taking away of carbon 

Once that the great inventions are made by 
** outeiders,” then it appears to me that to continue this, the 
highest elass of invention, ion is an absolute necessity. 
An inventor must nearly in every case make trials and ex- 
periments, and these, as rule, can gnly be conveniently done 
in places where the manufacture is being exercised ; but now 
weare assuming that the inventor is not engaged in the 
manufacture ; he has, , either to incur great expense 
to make his experiments, an expense in many cases tbi- 
tory, or to forego the experiments al , or else he must 
enh the aid, and trust to the honour of, some manufacturer. 

Imagine « country who has a knowledge of 
chemistry making an invention of an improvement in s i 
iron ore. If he were a man of real ability, as I have su 
he would « jate the great complexity, and the many 
practical dibeultios of that process, and he would know that 
nothing short of a trial of his invention in the actual furnace 
could assure him that his method would not be frustrated by 
some sueb difficulty. 

What, withouta law, is that inventor to do? Forego 
the trial? Devote 50001. of the large property which usually 
belongs to a country clergyman, to the erection of an experi- 
mental! blast furnace; trust to the honour of a manufacturer ; 
or give up the invention? I think the probability is, he 
would pareve the last eourse, and that thus the invention 
would be lost to the a 

But even supposing the preliminary difficulty of a practi- 
eal trial not to exist. Assume for example that the invention 
be one such as that of the Giffard injector, already 
mentioned, one of the most substantive of the present day. 
This might have been tried in “eee by its inventor without 
insuperable difficulty, even although he were wholly uncon- 
nected with any of the mechanical arts, and he might have 
perfected his invention in every detail. But when he had 
done this, what would have been his chance of reward, how 
would he have set about reaping the pecuniary benefit which 
he would desire, and which would be his reasonable due? 
Would he make up his mind to forego all his usual habits of 
life and to become a manufacturer ? 

Say that he did so, and that in spite of the difficulties to 
which I shall have to revert, he succeeded in making a certain 
number of the injectors for sale, and that then he knew 
enough of business to obtain purchasers for them, what would 
be the inevitable result ? As I have already said, when taking 
the instance of this implement as one impossible to make the 
subject of a secret manufacture, the very first mechanical 
engineer (a steam pump-maker) into whose hands one of 
these injectors fell, would say, “ Here is an implement that 
appears likely to compete seriously with the use of steam- 

m Why should not I make it? At present I know it 
is being mauufactured by the inventor only, a person who 
was not brought up to trade, and who is living ina purely 
agricultural district ; it isa hard case if I cannot hold my own 


against him.” 
Thereupon the steam a maker goes to work, with all 
the advan of an established factory, with its befitting 


plant, ite staff of superintendents, its foremen, and its body of 
workmen to produce injectors, and with a whole system of 
travellers agents, and the advantage of a large connexion, 
to dispose of the injectors when made. 

What chance would the inventor have, in his capacity of 
manufacturer and seller, against such an oganisation as this ? 
obviously none, therefore, as it seems to me (equally ob- 
viously), he (foreseeing this) would not have bestowed the 
thought necessary to invent, and even if he had, he would not 
have incurred the labour and expense of experimenting upon 
his invention. 

Having shown (as I trust I have) that in those cases where 
the invention is one that could be exercised by the inventor, 
his chance of profit in the majority of instances would be but 
amall, even if he could carry on a secret manufacture, it is 
almost surplusage to shaw, as I am about to do, that there 
are numerous instances in which (whatever might be the 

ition of the inventor, as regards command of capital, 
| Sr re habits, and residence in an appropriate locality) it 
would be impossible from the very nature of things for him to 
reap an adequate reward. 4 f 

ake the case, again, of the fish-joint on railways. This 
great improvement requires for its carrying out, at each joint 
only two bars of iron and four bolts and nuts. These can be 
produced at every iron works in the world, without the 
exercise of any unusual skill or intelligence ; they are mere 
common articles of manufacture, yet, when applied to rails in 
the way direeted by the inventor (a way which after years of 
study of the question of how to improve the admittedly de- 
fective railway joints no engineer ever thought of), it makes 
a joint which has added to the life of permanent way and of 
rolling stock, and has contributed in a great degree to the 
comfort of the traveller. 

Take an instance of another kind, one wherein the invention 
does not consist in a simple “application” of a common 
article of commerce, but in a “ ” say the Bessemer 
steel manufacture. Notwi ing the trammels of a patent 
law (as the ts of such laws would say, or rather aided 
by sions of such a law, as I should say) the Besse- 
mer invention in 1873 weed, in England alone, 400,000 
tone of steel, while in 1851 the total production of cast steel 
but 30,000 tons. It seems to me fitting that one who 
so far benefitted man and commerce should have 
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ufactarer 
development of his works, 
fraction of the whole. The 
of his invention would be a bar to 
that reward were spread over the 
There is one other class of inventions, 
renders it impossible for the adequately 
warded (even under the most favourable circumstances) 
manufacture. I will instance the regenerative furnace of 
Dr. Siemens. This furnace, of which there is a diagram on 
the wall, has for its object the saving of fuel and the attain- 
ing of high heat. Laudable obj these. Let us see how 
Dr. Siemens attains them. He makes s large chamber, 
called the “ Producer,” capable of holding, say, 3 or 4 tons 
of coal or coke. At the bottom of this chamber there is a 


small ne coe immediately above which a portion of the 
fuel is undergoing bustion i ordi T 
heated 
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earbonis acid resulting passes ugh ¢ ue 
takes up carbon from it, becomes ooolatel into carbonic 
oxide, and (with any hydro-carbon that may have 
been driven off by the heat, tt the fuel be coal) through an 
ascending pipe, and is led away by mains to “i “y- where 
a regenerative furnace is to be in operation. The regene- 
rative furnace has below it two pairs of stacks of cellalar, or 
pigeon-hole, brickwork. Through one division of one pair 
the gas from the producer is ascending ; through the other 
| division of the same pair atmospheric air is also ascending ; 
| the air and gas meet in the chamber of the furnace, combus- 
tion ensues, and heat is developed. In an ordinary furnace 
| the heated products of combustion escape into the air by a 
|chimney, and, as they must leave the furnace at a higher 
| temperature than that at which it is necessary to maintain 
|the material under operation (or otherwise they would cool 
that material), the products of combustion of ordinary fur- 
naces must in all cases where high temperatures are neces- 
sary, carry into the air, and waste a large amount of heat. 
But in the Siemens’ furnace these outgoing products are 
jcompelled, on their way to the chimney, to pass downwards 
through the two divisions of the second pair of blocks of 
pigeon-hole brickwork, and in their passage they give up 
|their heat to this brickwork so effectually that, althoug 
they may have been issuing from a furnace above the tem- 
| perature of melted steel, they will, on reaching the chimney, 
not have heat enough remaining in them to char a piece of 
|}wood. At the end of a certain time, say half or throe- 
| quarters of an hour, valves, which control the direction of 
| the currents of gas and air, and of the outgoing products of 
j combustion, are shifted, and the gas and air are now caused 
| to ascend through the _ of masses of cellular brickwork 
| which have just been heated by the outgoing produets of 
leombustion, while those ucts are di downwards 
|through the other pair of cellular structures, which have 
been cooled by the passage through them of the gas and air, 
and thus are fit, being cool, to take out from the products of 
combustion the heat which is in them, and to store it to heat 
up the gasand air, when they, on the next reversal of the 
| valves, again pass through them. 
| The success of this plan has been complete; the advan- 
tages in economy of fuel, and in the ity to give high 
heat, have been all that could be desi Moreover, there 
are large contingent benefits, into which | will not now 
enter. No one will dispute that this isa most meritorious 
invention; it saves our coal, and it renders possible certain 
| processes, which, with the temperatures formerly attainable, 
could not be carried out. But how, in the absence of pro- 
|tection for invention, could Dr. Siemens have derived any 
|adequate reward? Not by practising his invention, for that, 
\from the very universality of its application, would have 
| been an impossibility. His furnaces are used by the manu- 
facturers a cade iron, by the makers of steel, by the 
| producers of plate and flint glass, by enamellers, by copper 
\gmelters, by nail makers, potters, and by those in 
}mumerous other branches of industry requiring furnace 
wer. 
Pr should like to ask the advocates of the system of re- 
| warding inventors, by letting them carry out, as manufac- 
| turers, the objects of their invention, whether they would 
suggest that Dr. Siemens was to embark in all the busi- 
nesses to which his invention is applicable. They might say, 
“No; we never intended anything so absurd. His inven- 
tion is a furnace, and he should embark in the manufacture 
of furnaces, as the inventor of an improved loom should 
embark in the manufacture of looms.” But the anewer to 
this would be, a loom 1s a self-contained machine, capable 
of being manufactured in one place and conveyed for sale to 
another, and is an ordin article of commerce; but the 
Siemens’ furnace is not self-contained—it is not portable. 
The furnace demands nothing more for its construction than 
the employment of ordinary materials eet in a particular 
way, the way of the invention, and any intelligent furnace 
builder, to whom a drawing of the invention is shown, or who 
has seen one furnace, could pe the invention. 

I will now consider another of eases, those cases where 
the inventors are poor men, and where, therefore, it must 
be admitted that whatever advantage they may have of 
locality, or even of business habita, they lack the greatest of 

i fi pi How can these 
by becoming manufacturers of that which is the subject 
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ppd poy oy. ob‘ain _-” — their i 
is # of a patent law, let men go 
to explen. theit invention, and thus obtain the 
| wealthy men can give. What would be the result ? 
The capitalist wouldsay, Why should I embark my money in 

an invention, putting suitable i 

its manufacture, with the certainty that if it turns out « 
success I shall have the whole trad- in competition with me, 
and competing on better terms then those under which [ 
should be , because they would stand by to watch my 
results, and wait until I mastered ail difficulties ? You 
are asking me to run a special risk to reap (even if successful) 
no more the reward of ordinary manufacture. More- 
over, I don’t wish to trammel myself by asuociating with you 
in business, and I cannot pay you a sum of money, t ccause I 
have no security that you will not go and resell your in- 
vention to ofhers. 

But suppose the invention were one that afforded reason- 
able grounds for believing that it might be carried on by 
secret manufacture, that the inventor were to point this out 
to the capitalist, and that he were inclined to embark in that 
most unsatisfactory kind of business. What security has the 
inventor that after he has communicated hie secret to the 
capitalist, the latter will not abuse the confidence that bas 
been rep eed in him, and either take the invention without 
any reward, or with only a — inadequate reward? A man 
can often contrive to act in a manner without wounding 
his conscience. He goes to his foreman, or he consults a 
friead, and these tell him, “ Oh, there is really nothing new 
in this; twenty years ago the sams idea (I do not mean you 
know to every detail, but practically the same idea) occurred 
to me, and I should have carried it out, only the condition of 
the trae at that time did not warrant my going into fresh 
expenses; there really is nothing in this except bare de- 
tall, beyond what we knew before,” aad so the inventor is 
shown t» the door, and the confidential communication is 
abused. 

_I may be asked why are you to suppose knavery of this 
kind; why not assume that the majority of mankind are not 
only honest in the legal sense, but that they have a feeling 
of honour which would not permit them to act as you have 
suggestei? What warrant have you for believing that in- 
ventors might not trust others with their secrets? Again, [ 
refer you to the life of Crompton. After the trade had (as I 
have told you) laid siege to his house, and kept him there 
barricaded, and all but a prisoner, he was so wearied out that 
he proposed terms to his persecutors. He would reveal his 
secret to them if they would undertake to pay hima certain 
sum of money on his doing so. Many “ rable men” 
agreed, in writing, to pay him the sum set against their re- 
spective names, sums varying from one‘guinea to five shillings, 
and making the magnificent total of 106/. Crompton kept 
his part of the bargain, he met his honourable fellow towas- 
men, showed them the machinery, explained everything, and 
what bappened? Out of the number who had made this 
bargain with him, many never paid one farthing, but, fur- 
nished with the information, at once went to work in com- 
petition with Crompton, and (after having brokeu the eighth 
commandment by stealing his invention) proceeded (as I 
have told you already) to break the tenth by coveting their 

ighbour’s servants; and as is usual they did not stop at 
coveting, but they enticed them away, they made their 
temptation so strong that even Crompton’s owa sons de- 
serted him and went to his opponents. 

How different is the condition of the poor (comparatively 
poor) inventor who avails himself of our ape law. Fora few 
pounds he can get eerie aD opens and, the mcment 
he has it, he has possession of a property which the law 
secures to him, as eres a toe it seeures the enjoyment of 
house or land. Armed with this right, he can go to the capi- 
talist, mot only without fear that his con ce will be 
abused, but with a strong inducement to the capitalist to ad- 
vance his aid. There is no longer a dread that when ail the 
ex, has been incurred to perfect the invention, and to 
bring it into actual use, the benefit will be reaped by others 
without special reward to those who between them have 
made the invention, and have risked the money to work it; 
and thus it is that we find inventors aided, as Boulton aided 
Watt, and from such aid the happiest resulte flow. 

I remember that a gentleman who had made a most me- 
ritorious chemical invention, by which a substance that had 
always been considered as nothing but a waste product of the 
most offensive kind became converted into a highly valuable 
article of commerce, stated before Section F of the British 
Association at Exeter, that he had required an outlay of 
10,0001, in order to test by actual trial whether or not his in- 
vention, successful as it was in the laboratory, would be 
—are in actual work. He added that he was as un- 
able to find 10,0002. from his own resources as he was to pa 
off the National Debt, bat he was able to find money en 
to obtain the ion of the law for his invention, and 
having got this he submitted his plans to a capitalist. He 
advised that capitalist to call ia the highest chemical assist - 


uity ? 


vestigation. The chemists examined, reported 

ably; the money was advanced ; he hate i 

success; and now, added the speaker, I fiod myself a com- 
vely rich man, and have beside the satisfaction of 
ing that I have caused one of our manufactures to make 


acs re be continued.) 
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